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Abstract. Using a unique setting of Chinese A-share listed companies, we inves-
tigate the relationship between controlling shareholder pledging and firm’s default
risk. We find that both the existence of controlling shareholder pledging and the
proportion of pledges in listed companies have a significant negative relationship
with the default risk. This negative relationship is stronger among non-state-owned
enterprises.
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1 Introduction

Over the past nearly 20 years, equity pledging has become very prevalent in the Chi-
nese A-share market. Due to its flexibility, convenience, and low cost, equity pledges
are everywhere in China’s listed companies. The percentage of equity pledges has
also increased year by year. Equity pledges in China have been strictly regulated after
the Shanghai Stock Exchange and China Securities Depository and Clearing Corpo-
ration Limited issued the “Measures for Stock Pledge Repurchase Transactions and
Registration and Settlement Business (2018 Revision)” in 2018.

Previous studies about the impact of controlling shareholder pledging on firm’s
risk have mostly focused on stock market performance. And none of these risks are
fully reflected by stock market performance. By examining the relationship between
controlling shareholder pledging and firm’s default risk, this paper contributes to both
equity pledges and default risk. First, it provides a novel perspective on the consequences
arising from controlling shareholder pledging: default risk. Existing research suggests
that controlling shareholder pledging will affect stock price collapse risk [1], reduce
innovative corporate investment [2], reduce cash dividends and exacerbate agent conflicts
[3, 4], analyst prediction sentiment [5], et al. The study in this paper adds that controlling
shareholder pledging also have an impact on firm’s default risk. Second, due to the
differences in corporate missions, executives’ arrangements, and personal career goals
of executives between state-owned enterprises (SOEs) and non-state-owned enterprises
(non-SOEs), we find that the relationship between controlling shareholder pledging and
firm’s default risk behaves differently between enterprises with different equity nature.
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The remainder of this paper is organized as follows. Part II is the literature review
and research hypothesis. Part III is the sample and descriptive statistics. Part IV is the
empirical results and analysis. Part V is the conclusion.

2 Related Literature and Hypothesis Development

2.1 Controlling Share Pledging and Default Risk

We argue that controlling shareholder pledging will reduce firms’ default risk for the
following three reasons. First, controlling shareholders face the risk of losing control
during equity pledges. Since China has not yet fully implemented the registration sys-
tem and adopted the IPO review system, which has led to time costs and rent-seeking
costs for firms to go public [6], making listed firms have a certain shell value. Therefore,
controlling shareholders have a strong incentive to “protect the shell” during the period
of equity pledges to avoid share price volatility due to corporate defaults. Second, con-
trolling shareholders have a strong incentive to manage market value during the period
of equity pledges. Since a controlling shareholder’s equity pledge will signal to outside
that the controlling shareholder is facing financing difficulties [7], it may be interpreted
as negative news by the market, leading to a sell-off by investors in an informationally
disadvantaged position and leading to a crash. And for some information that may affect
stock price volatility, controlling shareholders will be more inclined to disclose it oppor-
tunistically [8, 9], which leads to a further reduction in the information content of the
stock price. Finally, since it is more difficult for firms to obtain short-term loans during
the period of controlling shareholder pledging [10], they need to maintain a good per-
formance record as well as solvency and reduce the risk of default to obtain loans. These
loans can not only be used to invest in business operations but also to make additional
pledges in time to avoid forced liquidation when the stock price falls below the margin
call. Based on the above analysis, we propose the following hypotheses.

H1: All other things being equal, controlling shareholder pledging is negatively
related to firm’s default risk.

2.2 The Effect of Equity Nature in the Impact of Controlling Share Pledging
on Default Risk

Compared with non-SOEs, SOEs bear less risk in the activities related to equity pledges
due to their special organizational arrangements. First, SOEs are subject to stricter restric-
tions when pledging their equity. In addition to the need to comply with the provisions of
the Company Law of the People’s Republic of China, the Security Law of the People’s
Republic of China and laws and regulations relating to the management of state-owned
equity, they are also required to comply with the Circular on Issues Relating to Pledge
of State-owned Equity in Listed Companies issued by the Ministry of Finance and other
regulations. Second, SOEs are exposed to lower risk of losing control. On the one hand,
SOEs face stricter agreed transfer and court auction procedures in the event of equity
pledge defaults, and pledgees cannot transfer state-owned shares directly, not to men-
tion direct forced close-out. Non-SOEs, on the contrary, are not protected by the above
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system and will be forced to close out their pledged shares once the share price falls
below the margin call. On the other hand, SOEs have easier access to financing and
loans, larger loans, lower loan costs, and longer repayment cycles [11, 12], and have
more room for maneuver when the stock price falls below the margin call. Finally, since
SOEs in China are currently managed by institutions such as the State-Owned Asset
Supervision and Administration Commission (SASAC), which has the power to appoint
executives to the management, who are executives from companies and officials from
government. This leads to a tendency for executives to pursue personal self-interest such
as political promotion during their tenure [13], which is contrary to the profit-seeking
goal of the firm. In addition, the usually short tenure of executives in SOEs leads to a
lack of motivation to make innovative investments and only follow the instructions of
government agencies to focus on performance during their tenure [14]. This also allows
firms to not face higher default risk when they are in a monopolistic or oligopolistic
position despite their mediocre performance. Based on the above analysis, we propose
the following hypothesis.

H2: Other things being equal, the negative relationship between controlling share-
holder pledging and firm’s default risk is weaker in SOEs compared to non-SOEs.

3 Data and Description Statistics

3.1 Sample Construction

The research sample of this paper includes listed companies in China’s A-share mar-
ket from 2010 to 2021. We obtain data on controlling shareholder pledging from the
China StockMarket&Accounting Research (CSMAR) database, aftermanual collation.
According to the existing literature and research needs, the initial sample is processed as
follows: the financial industry sample, the sample treated by ST and PT during the obser-
vation period, and the sample with missing main variables are excluded; to avoid the
effect of extreme values, we apply a bilateral 1% winsorize tail reduction on continuous
variables. The final sample of this paper yields 30,034 observations (firm-year).

3.2 Controlling Share Pledging and Default Risk

Following [15] we use the KMV model to measure firm’s default risk. In 1973, Scholes
and Black proposed the famous option pricing theory [16]. In 1974, Merton applied
option pricing to risky loans and securities valuation to measure firm’s default risk [17].
KMV company designed the KMVmodel onMerton’s assumptions. Themodel assumes
that the firm will not default when the debt matures and the market value of the firm’s
assets is greater than a certain threshold value set; it will default when the market value
of the firm’s assets is less than the set threshold value. This threshold is also called
Default Point (DP). The distance between the asset value and the default point is called
the Default Distance (DD). The greater the DD, the lower the default risk of the firm.
The calculation steps of the model are as follows.

Based on option pricing theory, KMV model treats the equity value of a listed
company as the European call option value, the book value of the company’s debt as
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the strike price, and the market value of the listed company’s assets as the underlying.
According to the Black-Scholes option pricing model, the relationship between the asset
value and the equity value of the firm at the debt maturity date is{

VE = VAN (d1) − De−rtN (d2)
σE = VA

VE
× N (d1)σA

(1)

with: ⎧⎨
⎩d1 = ln

(
VA
D

)
+(

r+0.5σ 2
A

)
t

σA
√
t

d2 = d1 − σA
√
t

(2)

where VE is the market value of the firm’s equity, and VA is the value of the firm’s assets,
and σE is the volatility of equity value, and σA is the volatility of asset value, and B is
the book value of the liability, and t is the maturity of the debt, which is generally set to
t = 1 in the specific application of the model, and r is the market risk-free rate, andN (d)

is the standard normal cumulative probability function. From this, we can calculate the
market value of the firm’s assets VA and its volatility σA.

By analyzingmany cases of bankrupt companies and considering the actual situation
of the securities market, KMV concluded the calculation of DP:

DP = 0.5LD + SD (3)

where LD is long-term debt, and SD is short-term debt.
Default distance is an indicator used to measure the risk of default. The formula for

the default distance can be expressed as

DD = E(VA) − DP

E(VA)σA
(4)

where E(VA) is the expectation of VA.
The mapping relationship between default distance and expected default frequency

has been accumulated over the years by KMV, which has built up a powerful historical
credit default database and fitted the default data into a smooth curve to represent the
default distance function and then derived the empirical expected default rate. KMV
does not publish the default information in the database to the public, and given the
immature development of China’s financial market compared to that of other countries,
we have calculated the theoretically expected default rate. It is usually assumed that
the market value of a company’s assets follows a normal distribution and the Expected
Default Frequency (EDF) is expressed as

EDF = N (−DD) (5)

3.3 Measuring Controlling Shareholder Pledging

Following the prior literature, we set the controlling shareholder’s equity pledge as two
proxy variables. One is the presence of controlling shareholder pledging at the end
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of the year, which is a dummy variable, and the other is the number of controlling
shareholders’ pledging as a percentage of their holdings at the end of the year, which
is a continuous variable [18, 19]. In the sample, the presence of controlling shareholder
pledging increased from 21.85% in 2009 to 50.31% in 2017 before starting to fall back
to 33.56% in 2020. It is evident that controlling shareholder pledging is very common
in China.

3.4 Controlling Share Pledging and Default Risk

Following Zhou, Li et al. [1] and Huang, Luo et al. [4], we control several firm charac-
teristics which may affect our analyses. Including firm size (Size), gearing ratio (Lev),
net profit ratio of total assets (ROA), cash flow ratio (Cash), growth rate of operat-
ing income (Growth), number of directors (Board), proportion of independent directors
(Indep), existence of dual positions (Dual), shareholding ratio of the largest shareholder
(Top1), equity checks and balances (Balance), book-to-market ratio (BM), years of list-
ing (Age), and nature of equity (SOE). The definitions of the variables are detailed in
Table1.

4 Empirical Results

4.1 Main Results

4.1.1 Controlling Shareholder Pledging and Default Risk Third Level Heading

We use Eq.(X) to examine the relationship between controlling shareholder pledging
and default risk:

EDFi,t+1 = β0 + β1PLDDUM i,t + ∑
k

βkControlsk,i,t + εi,t(X )

where i indicates the enterprise, t indicates year, and EDFi,t represents the probabil-
ity of default of the enterprise, and PLD_DUM i,t represents the existence of control-
ling shareholder pledging in the firm, and Controlsk,i,t is different controlled variables,
includingSizei,t ,Levi,t ,ROAi,t ,Levi,t ,Cashi,t ,Growthi,t Board i,t Indepi,t Duali,t Top1i,t
Balancei,t BM i,t Agei,t and SOEi,t . In addition,we adopt industry- and year-fixed effects.

Table 2 reports the regression results of Eq.(X). Column (1) shows that the coef-
ficient of PLD_DUM i,t is negative and is significant at the 1% level when no control
variables are included; in column (2), we add control variables and the results show
that the coefficient of PLD_DUM i,t is negative, and is significant at the 1% level. This
indicates that the risk of default is higher for firms with controlling shareholder’s equity
pledge. In columns (3) and (4), we use PLD_RATEi,t as a proxy variable for controlling
shareholder pledging. Add the control variables or not, the coefficient of PLD_RATEi,t
is negative and is significant at the 1% level. In terms of economic significance, this
means that for every 1% increase in the percentage of controlling shareholder’s equity
pledges, the default risk of the firm will increase by 2.7%. In general, due to the pres-
ence of controlling shareholders’ equity pledges or higher percentage of equity pledges,
controlling shareholders will be more likely to avoid long-term, high uncertainty and
risky investment projects, which in turn will lead to a lower default risk of the firm in
the following year, a result that supports hypothesis H1.
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Table 1. Variable definitions.

Variable Definition

Measures of Controlling shareholder pledging

PLD_DUM A dummy variable which equals one if the firm’s controlling shareholder pledges
at the end of the year, otherwise it equals to zero.

PLD_RATE The number of controlling shareholder’s pledging as a percentage of their
holdings at the end of the year.

Measures of firm’s default risk

EDF Expected default frequency. The calculation method is shown in Eq. (5).

Control variables and other variables

SOE A dummy variable which equals to one if the firm’s equity nature is state-owned,
otherwise it equals to zero.

SIZE Natural logarithm of firm’s total assets.

LEV Total debt/Total assets.

ROA Net income/Total assets average balance.

Cash Net cash flow from operating activities/Total assets.

Growth Income of the year/Income of last year-1.

Board Natural logarithm of the board size.

Indep Number of independent directors/Number of directors.

Dual A dummy variable which equals to one if the Chief Executive Officer (CEO) and
Chairman are same person, otherwise it equals zero.

Top1 The share ratio of the largest shareholder.

Balance The share ratio of the second largest shareholder/The share ratio of the largest
shareholder.

BM Book value/Total market value

Age Natural logarithm of the number of years the firm is listed

4.1.2 Controlling Shareholder Pledging and Default Risk in Different Natural
Firm.

In Eq.(Y), we include an interaction term between the nature of the firm’s equity and the
controlling shareholder’s equity pledge to investigate the role of the nature of the firm’s
equity plays in the impact of the controlling shareholder’s equity pledge on the firm’s
default risk, again controlling for year and industry variables in the regression.

EDFi,t+1 = β0 + β1PLDDUM i,t + β2SOEi,t + β3PLDDUM i,t × SOEi,t + ∑
k

βkControlsk,i,t + εi,t (Y )

where SOEi,t represents the nature of the equity of the enterprise.
Table 3 reports the regression results of Eq.(Y). Both columns (1) and (2) show that

the controlling shareholder equity pledge is significantly and negatively related to firm’s
default risk at the 1% level, and the interaction terms of the existence of controlling
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Table 2. Controlling shareholder pledging and firm’s default risk.

(1) (2) (3) (4)

PLD_DUMt EDFt+1 EDFt+1 EDFt+1 EDFt+1

-0.018*** -0.012***

(-6.329) (-5.110)

PLD_RATEt -0.032*** -0.027***

(-8.228) (-8.077)

Sizet 0.028*** 0.027***

(17.114) (16.984)

Levt 0.532*** 0.533***

(70.487) (70.757)

ROAt 0.013 0.007

(0.585) (0.326)

Casht -0.183*** -0.185***

(-9.986) (-10.108)

Growtht 0.024*** 0.024***

(6.748) (6.846)

Boardt -0.033*** -0.033***

(-4.301) (-4.339)

Indept -0.019 -0.021

(-0.707) (-0.776)

Dualt 0.007*** 0.007***

(2.974) (2.877)

Top1t 0.043*** 0.041***

(3.562) (3.380)

Balancet 0.014*** 0.013***

(3.809) (3.702)

BMt 0.346*** 0.347***

(52.445) (52.591)

Aget -0.033*** -0.031***

(-19.246) (-18.313)

SOEt 0.021*** 0.018***

(6.510) (5.534)

Constant 0.086*** -0.778*** 0.086*** -0.771***

(continued)
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Table 2. (continued)

(1) (2) (3) (4)

(9.260) (-21.340) (9.341) (-21.139)

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

N 30034 30034 30034 30034

adj. R2 0.173 0.517 0.174 0.518

F 133.049 392.101 133.227 393.113

shareholder pledging, the proportion of controlling shareholder pledging and the nature
of the firm’s ownership are both significantly positive at the 1% level. These results
indicate that the negative relationship between controlling shareholder equity pledge
and the probability of default is weaker for state-controlled listed companies than for
non-state-controlled listed companies. This result confirms hypothesis H2.

Table 3. Controlling shareholder pledging and default risk in different natural firms.

(1) (2)

EDF EDF

PLD_DUMt -0.007***

(-2.576)

PLD_RATEt -0.013***

(-2.673)

PLD_DUMt × SOEt 0.040***

(5.861)

PLD_RATEt × SOEt 0.062***

(5.081)

Sizet 0.028*** 0.028***

(17.379) (17.232)

Levt 0.531*** 0.532***

(70.472) (70.619)

ROAt 0.010 0.005

(0.464) (0.220)

Casht -0.184*** -0.186***

(-10.035) (-10.133)

Growtht 0.024*** 0.024***

(continued)
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Table 3. (continued)

(1) (2)

(6.909) (6.939)

Boardt -0.034*** -0.034***

(-4.476) (-4.427)

Indept -0.022 -0.023

(-0.806) (-0.846)

Dualt 0.007*** 0.007***

(2.979) (2.812)

Top1t 0.044*** 0.042***

(3.691) (3.488)

Balancet 0.013*** 0.012***

(3.532) (3.514)

BMt 0.344*** 0.346***

(52.169) (52.474)

Aget -0.032*** -0.031***

(-18.816) (-17.941)

SOEt 0.027*** 0.025***

(7.714) (7.001)

Constant -0.786*** -0.781***

(-21.529) (-21.376)

Industry Yes Yes

Year Yes Yes

N 30034 30034

adj. R2 0.518 0.518

F 386.022 386.637

4.2 Robustness Checks

Toensure the robustness of themain results of this paper,we also performed the following
robustness tests. (1) The Naïve model proposed by Bharath and Shumway[20] is used
to estimate the firm’s probability of default (EDF2) as a proxy variable for the firm’s
default risk, and the model (X) and model (Y) are re-tested. The results are shown in
Table 4, which shows that the main conclusions of this paper still hold. (2) Referring to
Huang, Luo et al.[4], the two hypotheses of this paper are re-regressed using the number
of controlling shareholders’ equity pledged shares as a percentage of the total shares of
the company in which they are located (PLD_RATE2) as the explanatory variable at the
end of year t. The main regression results of this paper remain unchanged, and the results
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are shown in Table 5. (3) The model is re-estimated using firm fixed effects approach,
and the conclusions are consistent with the above, and the results are shown in Table 6.

Table 4. Robustness check: replace the explained variable.

(1) (2) (3) (4)

EDF2t+1 EDF2t+1 EDF2t+1 EDF2t+1

PLD_DUMt -0.011*** -0.010***

(-3.181) (-3.194)

PLD_RATEt -0.016*** -0.012***

(-3.446) (-3.601)

PLD_DUMt × SOEt 0.015***

(2.579)

PLD_RATEt × SOEt 0.017**

(2.380)

Sizet 0.006*** 0.006*** 0.006*** 0.006***

(2.682) (2.639) (2.708) (2.656)

Levt 0.034*** 0.034*** 0.034*** 0.034***

(4.205) (4.217) (4.203) (4.212)

ROAt -0.069*** -0.071*** -0.069*** -0.071***

(-2.807) (-2.854) (-2.820) (-2.868)

Casht -0.014 -0.015 -0.015 -0.015

(-1.293) (-1.350) (-1.330) (-1.362)

Growtht -0.003* -0.004* -0.003* -0.003*

(-1.946) (-1.959) (-1.856) (-1.920)

Boardt -0.004 -0.004 -0.005 -0.004

(-0.553) (-0.548) (-0.656) (-0.593)

Indept -0.014 -0.014 -0.015 -0.015

(-0.584) (-0.605) (-0.638) (-0.635)

Dualt 0.003 0.002 0.003 0.002

(0.903) (0.842) (0.937) (0.837)

Top1t 0.007 0.007 0.008 0.007

(0.601) (0.573) (0.643) (0.605)

Balancet -0.003 -0.003 -0.003 -0.003

(-0.908) (-0.839) (-1.063) (-0.921)

BMt 0.006* 0.007** 0.006* 0.007**

(continued)
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Table 4. (continued)

(1) (2) (3) (4)

(1.874) (2.017) (1.719) (1.961)

Aget 0.001 0.002 0.001 0.002

(0.508) (0.858) (0.532) (0.911)

SOEt -0.016*** -0.016*** -0.015*** -0.015***

(-2.720) (-2.780) (-2.702) (-2.783)

Constant -0.124*** -0.122*** -0.125*** -0.125***

(-3.410) (-3.380) (-3.413) (-3.379)

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

N 21863 21863 21863 21863

adj. R2 0.012 0.012 0.012 0.012

F 1.793 1.815 1.756 1.780

Table 5. Robustness check: replace the explanatory variable.

(1) (2)

EDFt+1 EDFt+1

PLD_RATE2t -0.057*** -0.012

(-5.141) (-0.790)

PLD_RATE2t × SOEt 0.197***

(5.106)

Sizet 0.027*** 0.028***

(16.897) (17.156)

Levt 0.532*** 0.531***

(70.525) (70.327)

ROAt 0.013 0.012

(0.610) (0.549)

Casht -0.184*** -0.185***

(-10.036) (-10.078)

Growtht 0.024*** 0.024***

(6.666) (6.773)

(continued)
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Table 5. (continued)

(1) (2)

Boardt -0.033*** -0.033***

(-4.266) (-4.351)

Indept -0.020 -0.021

(-0.740) (-0.781)

Dualt 0.007*** 0.007***

(2.888) (2.824)

Top1t 0.051*** 0.052***

(4.225) (4.322)

Balancet 0.014*** 0.013***

(3.886) (3.641)

BMt 0.348*** 0.346***

(52.652) (52.479)

Aget -0.032*** -0.032***

(-18.838) (-18.552)

SOEt 0.021*** 0.027***

(6.403) (7.661)

Constant -0.776*** -0.786***

(-21.264) (-21.509)

Industry Yes Yes

Year Yes Yes

N 30034 30034

adj. R2 0.517 0.518

F 392.322 386.339

Table 6. Robustness check: firm fixed effects.

(1) (2) (3) (4)

EDFt+1 EDFt+1 EDFt+1 EDFt+1

PLD_DUMt -0.019*** -0.015***

(-4.985) (-3.443)

PLD_RATEt -0.034*** -0.022***

(-6.306) (-3.241)

(continued)
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Table 6. (continued)

(1) (2) (3) (4)

PLD_DUMt × SOEt 0.028***

(2.858)

PLD_RATEt × SOEt 0.048***

(2.881)

Sizet 0.059*** 0.059*** 0.060*** 0.059***

(11.045) (10.967) (11.157) (11.024)

Levt 0.350*** 0.351*** 0.350*** 0.351***

(21.780) (21.820) (21.789) (21.821)

ROAt -0.084*** -0.084*** -0.083*** -0.084***

(-3.331) (-3.371) (-3.325) (-3.376)

Casht -0.161*** -0.161*** -0.161*** -0.160***

(-7.960) (-7.938) (-7.943) (-7.903)

Growtht 0.017*** 0.017*** 0.017*** 0.017***

(4.972) (4.979) (5.025) (5.031)

Boardt -0.013 -0.013 -0.013 -0.013

(-0.818) (-0.820) (-0.807) (-0.826)

Indept 0.015 0.015 0.013 0.012

(0.316) (0.309) (0.282) (0.257)

Dualt -0.001 -0.001 -0.001 -0.001

(-0.162) (-0.182) (-0.179) (-0.199)

Top1t 0.155*** 0.152*** 0.153*** 0.151***

(4.254) (4.165) (4.229) (4.145)

Balancet 0.015* 0.015* 0.014* 0.014*

(1.792) (1.788) (1.681) (1.675)

BMt 0.177*** 0.179*** 0.177*** 0.179***

(15.383) (15.523) (15.408) (15.557)

Aget -0.061*** -0.060*** -0.060*** -0.060***

(-11.020) (-11.040) (-10.812) (-10.955)

SOEt 0.017 0.015 0.018 0.016

(continued)
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Table 6. (continued)

(1) (2) (3) (4)

(1.479) (1.265) (1.577) (1.358)

Constant -1.314*** -1.305*** -1.324*** -1.310***

(-10.785) (-10.709) (-10.878) (-10.754)

Firm Yes Yes Yes Yes

Year Yes Yes Yes Yes

N 30034 30034 30034 30034

adj. R2 0.199 0.200 0.200 0.200

F 100.482 100.666 96.565 96.849

5 Conclusion

This paper examines the relationship between controlling shareholder pledging and
firm’s default risk using a sample of Chinese A-share listed firms. The results show that
there is a significant negative relationship between the presence of controlling share-
holder pledging, the proportion of controlling shareholder pledging and the default risk
of firms, and this negative relationship is more significant among non-SOEs.

With the rapid development of equity pledging in the Chinese market, the equity
pledging by controlling shareholders should attract the attention of government regula-
tors, external investors, and the executives of companies. Controlling shareholders often
ignore the long-term interests of the enterprise during equity pledges, which will be
detrimental to firm’s long-term development.
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