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Abstract
This study examines how the composition of the board of directors at Chinese firms affects 
crash risk. The results indicate that co-opted directors (i.e., directors appointed after the 
CEO assumed office) have a positive and significant effect on crash risk; the positive rela-
tion between board directors and crash risk is primarily driven by co-opted male directors, 
implying a gender difference on crash risk. Non-co-opted independent directors mitigate 
crash risk, but the negative relation between gender and crash risk is much stronger for 
female directors than for male directors. The results indicate that co-option/non-co-opted 
independence along with gender diversity on the board plays an important role in shap-
ing crash risk behaviors. The director-crash risk linkage disappears at state-owned enter-
prises, suggesting that ownership structure affects board behaviors and board members 
play the role of rubber-stamp. Finally, the relation between gender and crash risk is more 
pronounced at crash-risk prone firms with high earnings management and high financial 
leverage.
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1  Introduction

Top managers have incentives to conceal adverse operating outcomes and delay the disclo-
sure of bad news for their own personal benefits, such as career concerns, empire building, 
and compensation. When the accumulated bad news reaches an upper limit and managers 
can no longer absorb losses, the unobserved negative firm-specific shocks become known 
to the public, leading to large crash risk, that is, a large negative tail in the return distribu-
tion (Hutton et al. 2009; Jin and Myers 2006). Empirical evidence shows that opportunistic 
managerial behaviors hiding information prompt crash risk. They include production of 
opaque financial reports (Hutton et al. 2009; Kim and Zhang 2014, 2016), tax avoidance 
(Kim et al. 2011a), risk-prone equity stock option incentives (Kim et al. 2011b), excessive 
perk consumption (Xu et al. 2014), changes in abnormal real business operations (Francis 
et al. 2016), and different types of political-connection setup at firms (Lee and Wang 2017; 
Tee et al. 2018).1

The board of directors plays a key role in mitigating agency conflicts and improving 
corporate governance (Adams and Ferreira 2007; Baldenius et al. 2014; Coles et al. 2008). 
Most of prior studies focus on how board of directors influences firm performance and 
yet no clear relationship is found between board characteristics (i.e., board size or board 
composition) and firm performance (Adams et al. 2010; Coles et al. 2008). As independ-
ent directors are supposed to improve monitoring, there is little evidence supporting that 
directors increase firm value or efficiency (Yang et al. 2011). Potential confounding effects 
are due to the fact that not all directors are independent, and close ties between CEOs and 
independent directors would likely reduce the effectiveness of the board (Adams and Fer-
reira 2007; Schmidt 2015).

This study uses Chinese firms to examine the effect of the composition of the board on 
crash risk, a proxy for declining corporate governance. We separate out the effects of co-opted 
directors (i.e., directors selected by the CEO in office) from non-co-opted independent direc-
tors on an analysis of crash risk to avoid the confounding issue of co-option by the board. 
Chinese firms offer a unique environment for investigating the relationship between the co-
opted directors and crash risk for several reasons. In contrast to the transaction-based economy 
in the US and other Western developed economies, China firms operate their business using 
a relationship-based model (Li and Filer 2007; Luo 2000). The relationship-based cultural 
background of the board enables us to understand better how board culture affects crash risk. 
The Chinese market also uses a dual-board system, instead of the single-board structure in 
many countries, such as the US, to separate supervisory and advisory functions of the board of 
directors (Adams and Ferreira 2007). Thus, the management board in China has the primary 
function of providing advisory services to the CEO, promoting good performance. The board 
of directors, especially the co-opted directors, in China psychologically confronts two poten-
tially conflicting forces in making advisory recommendations: push forces to go with the flow 
at the firm and pull forces that promote justice oriented, morally upright advice that might 
go against the trend. The push forces come from the tendency deeply embedded in China’s 

1  Previous studies also show that engagement in corporate social responsibility (CSR) (Kim et al. 2014), 
religion (Callen and Fang 2015), and directors’ and officer’s liability insurance and social trust (Li et  al. 
2017) affect crash risk.
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culture to advocate good guanxi (“relationship” or “connection”) so as to achieve business 
success (Luo 2000; Ren et al. 2009). Having good guanxi implies, first, saving face (mianzi) of 
others and oneself (Hwang 1987) and, second, maintaining good reciprocal obligations (ren-
qing) among people (Yeung and Tung 1996). The implication is that the board of directors can 
easily be motivated to engage in group-oriented behavior culturally, particularly if CEOs are 
powerful (Li and Tang 2010). However, the pull forces come from the drive to demonstrate 
the moral rectitude advocated by Confucius values, endorsing accountability and personal 
responsibility to behave properly in society (Analects 8:7). As we separate board members 
into co-opted board and non-co-opted independent board members, the two groups of direc-
tors have important implications in terms of how they view their role on the board in making 
recommendations. The co-opted board members are implicitly part of the team, and thus they, 
responding to push forces, are more likely to lean toward team-oriented behavior in supporting 
the CEO. These push forces are more likely to lead co-opted directors to help the CEO hide 
bad news, which could increase crash risk. The non-co-opted independent board members, by 
contrast, have a looser tie to the current CEO, and they believe they have an obligation to act 
independently by providing impartial advice to improve the firm. Thus, non-co-opted inde-
pendent directors are likely to be motivated by pull forces rather than push forces. Pull forces 
might mitigate CEOs’ withholding of bad news, which could decrease crash risk. In short, 
we expect the co-opted board members to lean toward having a team-oriented role and have 
a positive association with crash risk, whereas the non-co-opted independent board members 
will lean toward rectitude and have a negative association with crash risk. When board mem-
bers believe that push forces and pull forces have become too strong to be reconciled, they will 
likely choose a strategy of playing it safe by becoming rubber stamps in their recommenda-
tions, which reduces their relevance in any meaningful decision-making.

We find that co-opted directors (i.e., directors appointed after the CEO assumed office) 
have a positive and significant effect on crash risk; in contrast, non-co-opted independent 
directors have a negative and significant effect on crash risk. Further, we show that crash risk 
has a gender difference. Co-opted male directors amplify crash risk while non-co-opted inde-
pendent female directors significantly reduce crash risk. Our findings are robust across differ-
ent model specifications after adjusting for the firm-fixed effect, cluster effect, endogeneity 
effect, outlier issue, and a longer forecast window analysis.

The results of the relationship between gender and crash risk found earlier at private firms 
disappear entirely at SOEs. They indicate how the board members on crash risk at state-owned 
enterprises (SOEs) behave toward rubber stamps and jumping on the bandwagon. Thus, these 
results are not surprising, as the board of directors at SOEs attempts to avoid any conflicts 
with the powerful CEOs backed by the government, and thus when serving on the board they 
act as rubber stamps. The results imply that the ownership structure of firms affects board 
behavior. In addition, we find that the relationship between gender and crash risk is most sig-
nificant at crash-risk-prone firms with high financial opacity and a weak governance system.

2 � Literature and hypothesis development

Crash risk refers to the negative skewness of stock returns affected by many factors. The 
popular rationale behind crash risk is the hoarding of bad news (Jin and Myers 2006). Man-
agers or CEOs have incentives to suppress adverse information and exaggerate financial 
performance because of career concerns, compensation agreements (Jensen and Murphy 
1990), or empire building (Jensen 1993). If a firm’s manager withholds and accumulates 
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too much bad news for a long time that reaches a critical threshold level, managers tend to 
release the negative firm-specific information, leading to a stock price crash (i.e., a large 
negative outlier in the distribution of stock returns). When a firm’s financial reports are 
more opaque, less firm-specific information is available to affect its stock returns (Hutton 
et al. 2009). Tax-avoidance activities and a CFO’s equity incentives are positively related 
to the risk of a stock price crash when executives enjoy excess perks by withholding bad 
news (Kim et al. 2011a, b; Xu et al. 2014). At the same time, firms that are more conserva-
tive in their accounting tend to have less future crash risk (Kim and Zhang 2016).2

Directors with close connections with the CEOs do not perform their role properly 
because having close ties undermines independent corporate governance (Cheung et  al. 
2013; Coles et al. 2014; Fracassi and Tate 2012; Khanna et al. 2015). For example, Arena 
and Braga-Alves (2013) suggest that powerful CEOs have the strongest effect on board size 
and independence. Fedaseyeu et al. (2018) find that co-opted directors in high CEO power 
firms receive significantly higher compensation compared to firms in which CEO power is 
low, suggesting that CEOs attempt to award “discretionary compensation” (i.e., compensa-
tion that is unrelated to board functions) to co-opted directors, who are likely more friendly 
toward CEOs. Thus, having co-opted directors will undermine board effectiveness, result-
ing in poor governance practices and lower firm market valuation (Cheung et  al. 2013; 
Fracassi and Tate 2012). CEOs tend to appoint board members either directly or indirectly 
through consultation with the nominating committee. Directors recruited during a CEO’s 
tenure are likely to be loyal to the CEO (Morse et  al. 2011) and thus share beliefs and 
visions similar to those of the CEO (Landier et al. 2013). It has been shown that co-opted 
board members are likely to reduce the effectiveness of board and reduce CEO turnover 
(Coles et al. 2014). Khanna et al. (2015) show that connectedness among appointed CEOs 
helps conceal information, delay detection, and increase the risk of corporate fraud. Huang 
et al. (2019) find that co-opted boards have a lower probability of adopting claw-back pro-
visions, suggesting that co-opted board are less willing to punish CEOs for financial misre-
porting than non-co-opted boards.

In contrast, Faleye (2015) finds fully independent boards are associated with poor oper-
ating performance and lower firm value because full board independence deprives the 
board spontaneous access to the firm-specific information and eliminates board-level dis-
cussions on strategy. It can also be argued that close ties between CEOs and directors can 
facilitate better exchange of information between CEOs and board members; thus it can 
improve the quality of board advice, increase firm innovation activities (Kang et al. 2018) 
and the firm’s value (Adams and Ferreira 2007). Thus, the co-option issue deserves a fur-
ther examination.

Unlike most Western countries, China has a relationship-based culture. In China 
guanxi is particularly important in social interaction as well as exchange and success 
in business. CEOs are more likely to appoint directors to a board to receive subsequent 
favors or reciprocity from co-opted directors, who are more inclined to maintain friendly 
relations with the CEO. Thus, a higher level of co-option implies more allegiance to the 
CEO, advocating go-with-the-flow behaviors. When Chinese CEOs have incentives to 
conceal bad news in their own self-interest, co-opted board members regard themselves 

2  Other nonfinancial reporting activities, such as having more dedicated institutional investors (An and 
Zhang 2013), institutional investor stability (Callen and Fang 2013), engaging in corporate social respon-
sibility (CSR) activities (Kim et al. 2014), the religiosity factor (Callen and Fang 2015), and directors’ and 
officers’ liability insurance and social trust (Li et al. 2017) all have a significant effect on crash risk.
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as part of the team and thus retain a team-oriented mentality and, thus, are more likely 
to be aligned with CEOs; this results in higher crash risk. We expect a higher percent-
age of co-opted directors to be associated with higher crash risk.

H1  Co-opted directors are positively associated with future crash risk.

Although independent directors are believed to play a better supervisory role than 
other directors, so far no solid empirical evidence demonstrates that independent direc-
tors add value for shareholders, as not all independent directors are effective monitors. 
If the independent directors were appointed when the CEO assumed office, these direc-
tors who are captive to the CEO may not be effective. Thus, only independent directors 
who are not co-opted by the CEO can play a more effective role (Coles et al. 2014; Ma 
and Khanna 2016).

Chinese CEOs are powerful because they have the final say on whether to keep an 
independent director. In particular, independent directors at Chinese firms may have 
close ties with CEOs (Jiang and Kim 2015) and are concerned about reciprocal obliga-
tions (renqing) that could affect board independence. In addition, independent directors 
might conform with CEOs to avoid hurting their feelings and to maintain good guanxi 
(Zhou et al. 2017).

We specifically address the issue of independent directors by dividing them into 
those with co-opted independence and non-co-opted independence. Co-opted independ-
ent directors are influenced by their CEOs (Adams and Ferreira 2007; Cao et al. 2015; 
Coles et al. 2008). They have close ties with the CEO, and thus when they make advi-
sory recommendations, they consider the team’s interests. Non-co-opted independent 
directors, who served on the board before the CEO assumed office, are expected to act 
more independently, and thus they will reflect this rectitude when making recommenda-
tions or suggestions. Thus, we expect that only non-co-opted independent directors can 
effectively mitigate bad-news-hoarding behavior to reduce crash risk. Thus, we propose 
following hypothesis.

H2  Non-co-opted independent directors are negatively associated with crash risk.

Although guanxi is an important cultural and social value in China, women have 
greater difficulty than men in building guanxi ties because of gender stereotypes. In the 
Chinese historical and cultural context, women have long been ascribed a role that is 
subordinate to that of men (Louie 2002). To assess the role of gender diversity on crash 
risk explicitly, we divide co-opted directors into female co-opted directors and male co-
opted directors. Similarly, non-co-opted independent directors are divided into female 
non-co-opted independent directors and male non-co-opted independent directors.

According to Confucian values, men’s role in society is superior to that of women 
(Bowen et al. 2007). Gender norms in Chinese families imply that men are the family 
breadwinners, while women are responsible for housework and child care (Zhu et  al. 
2016; Zuo and Bian 2001). The differentiated sex roles imply that men like to cooper-
ate more with men than with women, forming a homophilous network (i.e., networks 
composed predominantly of the same sex) in social exchange (Bu and Roy 2005). 
These structural impediments enable men to hold most positions of power, influence, 
and resources, and male directors who want to advance in their career are more likely 
to engage in team-oriented behavior. So, we expect male directors to be more likely 
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to work with CEOs in building guanxi networks aimed at career development. This is 
particularly true when male directors are co-opted by CEOs, which will cause them to 
engage even more in team-oriented behavior and go with the flow of the firm. Thus, 
they are likely to amplify decisions made by the CEOs.

In contrast, Chinese women are still underrepresented in positions of authority in China 
and have less opportunity than men to build guanxi. Further, in the literature on psychol-
ogy and finance, women are found to be less overconfident, more risk averse, and more 
conservative than men (Barber and Odean 2001). Adams and Ferreira (2009) suggest that 
female directors have better attendance records, more likely to join monitoring commit-
tees than male directors). Cumming et al. (2015) show that in male-dominated industries, 
women are more effective in reducing both the frequency and severity of fraud, confirming 
the independence of female board members. Kim and Starks (2016) find that female direc-
tors can enhance firm value with boards’ advisory effectiveness and diverse skills. Thus, it 
is not surprising that female directors can help firms reduce firm risk and solvency risk and 
improve performance (Wilson and Altanlar 2011). Indeed, increasing gender diversity in 
the boardroom has been proposed to enhance corporate governance and risk management 
(Chen et al. 2016; Gul et al. 2011; Liu et al. 2014). Governance reform worldwide shows 
a growing trend toward including female directors on the board (Liang et al. 2013). These 
studies suggest that female directors in general add value to firms and improve corporate 
governance. In particular, when female directors are non-co-opted independent directors, 
we expect that they are less likely to conform with CEOs but are more likely to play the 
independent role in monitoring the CEOs.

In sum, we argue the crash risk is more closely related to co-opted male directors than 
female co-opted directors because male co-opted directors are more likely to go with the 
flow of the firm. However, the negative relation between non-co-opted independent direc-
tors and crash risk is stronger among female non-co-opted independent directors than male 
non-co-opted independent directors because female independent directors exercise a moni-
toring role with more prudence and care. Thus, we propose following hypothesis.

H3a  The positive relation between a co-opted director and crash risk is stronger among 
male co-opted directors than female counterparts.

H3b  The negative association between non-co-opted independent directors and crash risk 
is stronger among female non-co-opted independent directors than male counterparts.

Wang (2015) suggest that the value effect and incentives of appointing independent 
directors with political ties are shaped by firm’s ownership structures. Chen et al. (2017) 
find that different business objective and motivations of SOEs and non-SOEs in seeking 
political connection, which result in different relations between political connection and 
firm value. Lee and Wang (2017) focus on the effect of politically connected directors and 
show that the effect of politically connected directors on stock price crash risk is moderated 
by a firm’s ownership structure.

It is generally believed that SOEs are required to pursue non-profit-related political, 
social, and economic goals, instead of share value maximization. CEOs at SOEs serve 
the same interests of the government, which facilitates the distribution of more resources 
to SOEs. In contrast, the resources of non-SOEs are scarce and limited. To compete with 
SOEs, non-SOEs have to cultivate better guanxi with the government or others to over-
come competitive and resource disadvantages. Thus, we expect that positive co-opted 
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director-crash risk relationship in H1 and the negative non-co-opted independent director-
crash risk relationship in H2 are stronger at non-SOEs than SOEs (Liu et al. 2014).

At SOEs CEOs and directors are appointed by the government. Thus, they are expected 
to share the government interest in pursuing non-profit-related political, social, and eco-
nomic goals, which may hamper independent directors’ ability to monitor CEOs effectively 
with respect to efficiency. Second, directors at SOEs, whether they are co-opted or non-co-
opted, face the dilemma of how to deal with the push-and-pull forces that influence their 
recommendations. As SOEs do not want to have dissenting opinions, the directors will not 
be expected to engage in debates, and thus they are likely to engage in a safe strategy to act 
as a rubber stamp at all decision-making levels. That means that they are not relevant in 
decision-making in any meaningful way. Thus, we propose following hypothesis.

H4  The positive co-opted board-crash risk relation and the negative non-co-opted inde-
pendent board-crash risk relation are relevant only for non-SOEs and are entirely absent at 
SOEs.

3 � Sample and research design

Our study utilizes a comprehensive sample of all Chinese firms listed on the Shanghai 
and Shenzhen Stock Exchanges trading in A shares (i.e., shares primarily for domestic 
investors) over the period 1999–2016. The listed firms are divided into 18 different sec-
tors according to the Guide to Industrial Classification of Listed Companies published by 
the China Securities Regulatory Commission (CSRC). Our analysis excludes financial and 
public utility firms to have a cleaner sample of firms in this study.

Weekly stock trading data and annual financial data are obtained from the Chinese 
Securities Market and Accounting Research (CSMAR) database. To calculate the service 
time of directors on the board, we hand collect the starting dates of the directors elected to 
the board and the end date of the directors’ departure from the board from the SINA Cor-
poration’s website (http://finan​ce.sina.com.cn/stock​/). Our final sample consists of nearly 
13,700 firm-year observations and as many as 2112 companies. The observations used in 
each regression are contingent on data availability.

3.1 � Measures of firm‑specific crash risk

Following Chen et al. (2001), as our primary measures of firm-specific crash risk, we use 
NCSKEW and DUVOL. To calculate these two main indicators, we first estimate the fol-
lowing expanded market model regression for each firm and year:

where rj,� is the return on stock j in week � , and rm,� is the return on the market index 
in week � . Because our sample contains firms on both the Shanghai and Shenzhen Stock 
Exchanges, we use the Shanghai Component Index and the Shenzhen Component Index as 
the market index, respectively. As suggested by Dimson (1979), we include the lead and 
lag terms for the market index return to mitigate the problem of nonsynchronous trading. 
The firm-specific weekly return for firm j in week � , denoted by Wj,n , is measured by the 
natural logarithm of one plus the residual return from Eq. (1).

(1)rj,� = �j + �1,jrm,�−2 + �2,jrm,�−1 + �3,jrm,� + �4,jrm,�+1 + �5,jrm,�+2 + �j,� ,

http://finance.sina.com.cn/stock/
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The first measure of firm-specific crash risk, NCSKEW, is calculated by taking the nega-
tive of the third moment of firm-specific weekly returns for each firm j in year � and divid-
ing it by the standard deviation of firm-specific weekly returns cubed. Thus, for each firm 
and every year, we compute NCSKEW as:

The second measure of crash risk, DUVOL, is the down-to-up volatility of firm-spe-
cific weekly returns over the fiscal year. Chen et al. (2001) argue that this indicator does 
not involve the third moment and therefore is less likely to suffer from extreme weekly 
returns. To compute this variable for each firm and year, we separate all the weeks with 
firm-specific weekly returns below the annual mean (“down” weeks) from those with firm-
specific weekly returns above the annual average (“up” weeks). The standard deviation of 
firm-specific weekly returns is calculated separately for each of these two subsamples, and 
DUVOL is the natural logarithm of the ratio of the standard deviation in the “down” weeks 
to the standard deviation in the “up” weeks as follows:

where nu and nd are the number of up and down weeks in year � , respectively. A larger 
value for NCSKEW or DUVOL corresponds to a higher firm-specific crash risk and vice 
versa.

3.2 � Measures of co‑option

This study focuses on the impact of having a close connection between directors and CEOs 
on firm-specific crash risk. Coles et al. (2014) point out that directors appointed after the 
CEO assumed office have allegiance to the CEO and decrease their monitoring; thus they 
define co-option as the proportion of the board that consists of directors appointed after 
the CEO assumed office. Referring to Coles et  al. (2014), we define a co-opted director 
(CO-OPTION) as the total service time of co-opted directors divided by the total service 
time of all directors. To account for the increased influence of co-opted directors on board 
decisions over time, we use an alternative measure of co-option, tenure-weighted co-option 
(TWCO-OPTION), which is the sum of the service time of co-opted directors multiplied by 
the corresponding tenure divided by the sum of the service time of all directors multiplied 
by the corresponding tenure.

The measure of a co-opted director does not differentiate between directors who are 
independent and those who are not. In general, independent directors are thought to be 
better than non-independent directors at monitoring managers. To examine whether co-
opted (non-co-opted) independent directors influence firm-specific crash risk better than 
traditional independent directors used in prior studies that do not control for the co-opted 
directors, in our crash risk analysis we include traditional independent directors (INDEP), 
co-opted independent directors (CO-IND), and non-co-opted independent directors 
(NONCO-IND). INDEP is the proportion of independent directors on the board to total 
board size. Co-opted independent directors are independent directors appointed after 
the CEO assumed office, thus CO-IND is defined as the sum of service time of co-opted 
independent directors divided by the sum of the service time of all independent directors. 
Non-co-opted independent directors were already on the board before the CEO assumed 

(2)NCSKEW = −
[

n(n − 1)3∕2
∑

W3

j,�

]

∕

[

(n − 1)(n − 2)
(

∑

W2

j,�

)3∕2
]

.

(3)DUVOL = log[
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)
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office, thus NONCO-IND is defined as sum of the service time of non-co-opted independ-
ent directors divided by sum of the service time of all independent directors. We expect 
that co-option blunts the monitoring effectiveness of independent directors, thus, co-opted 
independent directors are weak monitors and should have a positive impact on future crash 
risk. Only non-co-opted independent directors are effective monitors and can effectively 
prevent managers from hiding bad news and decrease future crash risk.

As discussed in Sect.  2, male directors are more likely to engage in team-oriented 
behaviors than women. On the other hand, female directors are more diligent monitors and 
exert more audit efforts than male directors (Liu et al. 2014, Adams and Ferreira 2009). 
Extending our Hypotheses 1 and 2, we analyze whether the impacts on crash risk of hav-
ing co-opted directors (CO-OPTION) and non-co-opted independent directors (NONCO-
IND) will be contingent upon the gender of the board directors. Thus, we calculate female 
co-opted directors (CO-FEMALE) and male co-opted directors (CO-MALE) to analyze the 
gender co-option effect. We calculate female non-co-opted independent director (NONCO-
IND-FEMALE) and male non-co-opted independent director (NONCO-IND-MALE) to 
analyze the gender independence effect. Female co-opted directors (CO-FEMALE) are the 
sum of the service time provided by female co-opted directors divided by the total service 
time of all directors, while male co-opted directors (CO-MALE) are the sum of the service 
time provided by male co-opted directors divided by the total service time of all directors. 
Likewise, female non-co-opted independent directors (NONCO-IND-FEMALE) and male 
non-co-opted independent directors (NONCO-IND-MALE) are total service time provided 
by corresponding female or male non-co-opted independent directors divided by the total 
service time of all independent directors. If female directors  improve board effectiveness 
more than male directors, the effect of NONCO-IND-FEMALE on crash risk to be more 
pronounced than the male counterpart.

4 � Empirical results

4.1 � Descriptive statistics

Table 1 presents the summary statistics for crash risk metrics, co-option-related variables, 
and other firm characteristics. The means of two main crash risk measures for NCSKEW 
and DUVOL are − 0.024 and − 0.002. The mean value of CO-OPTION is 0.640, which 
shows that almost two-thirds of the directors are selected by the CEO. The CO-OPTION 
value is much higher than that reported in Coles et al. (2014), which is consistent with find-
ing connected relationships between CEOs and directors more are stronger in China. The 
mean of TWCO-OPTION is 0.552, which is a bit lower than CO-OPTION after accounting 
for their tenure on the board. In terms of independent directors, the mean (median) of the 
independent directors on board (INDEP) ratio is 0.318 (0.333). The means of CO_IND 
and NONCO-IND are 0.189 and 0.128, which indicates that independent directors have 
been co-opted by the CEO more than non-co-opted independent directors, who are truly 
independent. These results show that a board with directors appointed after the CEO 
assumed office is prevalent in China. Conditional on the gender of directors, the mean of 
CO-MALE and CO-FEMALE are 0.571 and 0.070, which shows that more male directors 
were appointed after the CEO assumed office than is the case among female directors. The 
means of NONCO-IND-MALE and NONCO-IND-FEMALE are 0.106 and 0.023, which 
show again that more male independent directors were appointed before the CEO assumed 
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office than is true among female independent directors. In sum, the results show that female 
directors in China are smaller in number than male directors on the board.

4.2 � Main results

To test H1, we estimate following regression:

The dependent variable, crash risk in year t + 1, is represented by NSCKEW or DUVOL 
and regressed on the main explanatory variable co-option in year t and a set of control vari-
ables in year t. A positive and significant coefficient for β1 is consistent with H1.

Standard control covariates are included in Eq. (4) (see Chen et al. 2001; Hutton et al. 
2009). The lagged NCSKEW is lagged negative skewness of firm-specific weekly returns in 
year t, and the lagged DUVOL is the lagged variable of the log of the ratio of the standard 

(4)CrashRiskt+1 = �0 + �1CO − OPTIONt + f (OtherControlst) + �t+1.

Table 1   Summary statistics

This table reports the descriptive statistics for cash risk measures, board size and composition, and other 
control variables. The sample contains all Chinese firms listed on the Shanghai and Shenzhen Stock 
Exchanges (A shares) during 1999–2016. The listed firms are divided into 18 different sectors according to 
the China Securities Regulatory Commission’s Guide for Industrial Classification of Listed Companies. All 
variables are defined in the “Appendix”

Variables (1) (2) (3) (4) (5) (6) (7) (8)
N mean sd p5 p25 p50 p75 p95

Crash risk measures
NCSKEWt+1 13,617 − 0.024 0.663 − 1.124 − 0.375 0.008 0.361 0.980
DUVOLt+1 13,617 − 0.002 0.330 − 0.544 − 0.210 0.006 0.212 0.520
Director variables
CO-OPTIONt 13,617 0.640 0.352 0.053 0.324 0.680 1.000 1.000
TWCO-OPTIONt 13,617 0.552 0.404 0.008 0.141 0.507 1.000 1.000
INDt 13,617 0.318 0.124 0.047 0.280 0.333 0.377 0.489
CO-INDt 13,617 0.189 0.159 0.000 0.000 0.191 0.333 0.429
NONCO-INDt 13,617 0.128 0.151 0.000 0.000 0.071 0.247 0.400
CO-MALEt 13,617 0.571 0.327 0.030 0.279 0.600 0.889 1.000
CO-FEMALEt 13,617 0.070 0.092 0.000 0.000 0.016 0.111 0.250
NONCO-IND-MALEt 13,617 0.106 0.137 0.000 0.000 0.000 0.205 0.364
NONCO-IND-FEMALEt 13,617 0.023 0.055 0.000 0.000 0.000 0.000 0.135
Other control variables
RETURNt 13,617 − 0.113 0.078 − 0.248 − 0.155 − 0.107 − 0.068 − 0.005
SIGMAt 13,617 0.629 0.214 0.336 0.475 0.599 0.751 1.023
DTURNt 13,617 − 0.030 0.308 − 0.470 − 0.230 − 0.052 0.147 0.468
BSIZEt 13,617 2.201 0.207 1.792 2.197 2.197 2.303 2.565
SIZEt 13,617 14.949 1.038 13.439 14.248 14.838 15.536 16.824
MBt 13,617 0.481 0.488 − 0.007 0.131 0.339 0.696 1.418
LEVt 13,617 0.078 0.114 0.000 0.000 0.031 0.116 0.306
ROAt 13,617 0.032 0.274 − 0.088 0.009 0.032 0.064 0.148
ABACC​t 13,617 − 3.411 1.311 − 5.799 − 4.104 − 3.248 − 2.547 − 1.600
SOEst 13,617 0.608 0.488 0.000 0.000 1.000 1.000 1.000



471Co-opted directors, gender diversity, and crash risk: evidence…

1 3

deviations of down-week to up-week firm-specific returns in year t. Both lagged crash 
variables are included in the regression to capture the potential persistent effect of stock 
returns. RETURN and SIGMA are the mean and standard deviation of firm-specific weekly 
returns over the fiscal year. DTURN is the detrended stock trading volume, a proxy for 
investor heterogeneity or difference of opinions among investors. BSIZS is the log of the 
number of board members, to control for firm corporate governance characteristics (Cheng 
2008). SIZE is the market value of equity, to account for the big-firm effects on risk (Cheng 
2008). MB is the market value of equity divided by the book value of equity. Growth stocks 
are more likely to experience future price crashes (Chen et al. 2001; Hutton et al. 2009). 
LEV is the ratio of total long-term debt to total assets. ROA (return on assets) is net income 
over total assets. Hutton and colleagues (2009) show that financial leverage and operating 
performance are negatively related to crash risk. ABACC​ is a measure of accrual manipula-
tion, which is measured by the absolute value of discretionary accruals estimated from the 
modified Jones model (Dechow et al. 1995). Accrual management often increases future 
crash risk. In all regressions, we also include an industry dummy and year dummies to 
account for industry effects and systemic time variations. All the variables are listed with 
detailed definitions in the “Appendix”.

Table 2 presents the regression results that show the effect of co-option on crash risk. 
The reported standard errors (in parentheses) are adjusted for the heteroskedasticity of 
any form. The main results using NCSKEW and DUVOL as the indicators of crash risk 
(dependent variables) are shown in columns (1) and (3). First, the coefficient of CO-
OPTION in column (1) is 0.053 with a robust standard error of 0.016, which is positive and 
significant at the 1 percent level. On average, an increase of one standard deviation (0.353) 
of CO-OPTION is associated with an increase of 0.019 in NCSKEW (i.e., 0.053 × 0.352). 
In comparison, the mean and median value of NSCKEW are − 0.024 and 0.008, respec-
tively. Similarly, DUVOL in column (3), an alternative proxy for crash risk, shows that the 
coefficient of CO-OPTION is 0.029 with a robust standard error of 0.008, which continues 
to be positive and significant at the 1 percent level. An increase of one standard deviation 
of CO-OPTION is associated with an increase of 0.010 (i.e., 0.029 × 0.352) in DOVOL. In 
comparison, the mean and median value of DOVOL are − 0.002 and 0.006, respectively. 
Thus, the effect of CO-OPTION on crash risk (measured by NSCKEW or DUVOL) is both 
statistically and economically significant. The results support H1.

Columns (2) and (4) in Table 2 use the same specifications as in columns (1) and (3), 
but include TWCO-OPTION (the sum of the tenure of co-opted directors divided by the 
total tenure of all directors), rather than CO-OPTION. The results in columns (2) and 
(4) of Table  2 indicate that the estimated coefficient of TWCO-OPTION remains sig-
nificantly positive for NCSKEW and DUVOL. The statistical significance and economic 
effect of TWCO-OPTION is similar with CO-OPTION. Using the alternative index of co-
option does not materially change our finding that crash risk becomes greater as co-option 
increases.

The measures of co-option do not differentiate directors who are independent from 
those who are not. To better understand whether co-option blunts the effectiveness of inde-
pendent directors, we divide independent directors (INDEP) into CO-IND and NONCO-
IND. We argue that only independent directors who are not co-opted by the CEO are better 
effective monitors. Thus, we predict that non-co-opted independent directors are associated 
with lower crash risk.

Table  3 reports regression results to show the effect of independent and non-co-
opted independent directors on crash risk related to H2. The coefficients of IND in 
columns (1) and (3) are negative but insignificant, implying that independent director 
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cannot effectively and significantly decrease firm-specific crash risk. The result echoes 
Yang et  al. (2011), who remark that the role of independent directors in China often 
yields ambiguous evidence with respect to their efficiency, and Coles et al. (2014), who 
state that independent directors do not matter from a monitoring perspective. Columns 
(2) and (4) of Table 3 show that the coefficients of CO-IND are insignificant on crash 
risk (NCSKEW and DUVOL). The simultaneous presence of co-option and independ-
ence represents an interesting case that illustrates how directors make decisions in the 

Table 2   Co-opted director and crash risk

Robust standard errors in parentheses
***p < 0.01; **p < 0.05, *p < 0.1

Variables NCSKEWt+1 DUVOLt+1

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

CO-OPTIONt 0.053*** 0.029***
(0.016) (0.008)

TWCO-OPTIONt 0.060*** 0.032***
(0.014) (0.007)

NCSKEWt 0.016* 0.016*
(0.009) (0.009)

DUVOt 0.027*** 0.027***
(0.009) (0.009)

RETURNt − 0.293*** − 0.296*** − 0.134*** − 0.136***
(0.101) (0.101) (0.051) (0.051)

SIGMAt − 0.128*** − 0.129*** − 0.059*** − 0.059***
(0.040) (0.040) (0.020) (0.020)

DTURNt 0.013 0.014 0.006 0.007
(0.022) (0.022) (0.010) (0.010)

BSIZEt − 0.014 − 0.015 − 0.008 − 0.008
(0.029) (0.029) (0.014) (0.014)

SIZEt − 0.029*** − 0.029*** − 0.018*** − 0.018***
(0.006) (0.006) (0.003) (0.003)

MBt 0.001 0.002 − 0.001 − 0.000
(0.015) (0.015) (0.008) (0.008)

LEVt − 0.164*** − 0.162*** − 0.084*** − 0.083***
(0.060) (0.060) (0.032) (0.032)

ROAt − 0.026*** − 0.026*** − 0.013** − 0.013**
(0.010) (0.010) (0.006) (0.006)

ABACC​t 0.005 0.005 0.002 0.002
(0.004) (0.004) (0.002) (0.002)

Constant 0.439*** 0.439*** 0.278*** 0.279***
(0.105) (0.105) (0.053) (0.053)

Observations 13,617 13,617 13,617 13,617
Adjusted R-squared 0.053 0.053 0.053 0.053
Year dummies Yes Yes Yes Yes
Industry dummies Yes Yes Yes Yes
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face of the two opposing forces: an urge to engage in team-oriented behavior and com-
mitment to proper independent behavior. Apparently, the two opposing forces are too 
strong to be reconciled. As a result, the co-opted independent directors choose the play-
it-safe strategy to become rubber stamps, underlying the rationale behind why the co-
opted independent directors do not have a significant effect on crash risk. In contrast, 

Table 3   Non-co-opted (co-opted) independence and crash risk

Robust standard errors in parentheses
***p < 0.01; **p < 0.05; *p < 0.1

Variables NCSKEWt+1 DUVOLt+1

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

INDt − 0.167 − 0.070
(0.114) (0.057)

CO-INDt 0.030 0.021
(0.048) (0.024)

NONCO-INDt − 0.121** − 0.062**
(0.054) (0.027)

NCSKEWt 0.016* 0.016*
(0.009) (0.009)

DUVOLt 0.027*** 0.027***
(0.009) (0.009)

RETURNt − 0.289*** − 0.294*** − 0.131** − 0.134***
(0.101) (0.101) (0.051) (0.051)

SIGMAt − 0.128*** − 0.129*** − 0.058*** − 0.059***
(0.040) (0.040) (0.020) (0.020)

DTURNt 0.011 0.013 0.005 0.006
(0.022) (0.022) (0.010) (0.010)

BSIZEt − 0.026 − 0.020 − 0.013 − 0.011
(0.030) (0.029) (0.015) (0.014)

SIZEt − 0.028*** − 0.029*** − 0.017*** − 0.018***
(0.006) (0.006) (0.003) (0.003)

MBt 0.000 0.001 − 0.001 − 0.001
(0.015) (0.015) (0.008) (0.008)

LEVt − 0.165*** − 0.164*** − 0.085*** − 0.084***
(0.061) (0.060) (0.032) (0.032)

ROAt − 0.025** − 0.026*** − 0.012** − 0.013**
(0.010) (0.010) (0.006) (0.006)

ABACC​t 0.005 0.005 0.001 0.002
(0.004) (0.004) (0.002) (0.002)

Constant 0.540*** 0.491*** 0.324*** 0.305***
(0.117) (0.107) (0.058) (0.054)

Observations 13,617 13,617 13,617 13,617
Adjusted R-squared 0.052 0.053 0.052 0.053
Year Dummies Yes Yes Yes Yes
Industry Dummies Yes Yes Yes Yes
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the coefficients of NONCO-IND are negative and significant at the 5 percent level on 
NCSKEW (− 0.121) and DUVOL (− 0.062), indicating that independent directors who 
are not co-opted by CEOs have more incentives for monitoring managers’ behav-
ior. Then, we investigate the economic significance of NONCO-IND on NCSKEW and 
DUVOL. In column (2), the coefficient of NONCO-IND shows that an increase of one 
standard deviation (0.151) is associated with a decrease of 0.018 in NCSKEW (0.121 × 
0.151 = 0.018). In column (4), the coefficient estimate of NONCO-IND shows that an 
increase of one standard deviation is associated with a decrease of 0.009 in DUVOL 
(0.062 × 0.151 = 0.009). In comparison, the mean values of NCSKEW and DUVOL are 
− 0.024 and − 0.002, respectively. The economic effects of NONCO-IND on NCSKEW 
and DUVOL are economically significant. The result is consistent with H2. Overall, the 
results of Table 3 confirm that not all independent directors are the same. Only non-co-
opted independent directors (NONCO-IND) are truly independent and have an incentive 
to be effective monitors and decrease firm-specific crash risk.

As shown in the literature, women appear to behave differently than men, by being 
more risk averse and more conservative (Barber and Odean 2001). Prior studies suggest 
that female directors are more diligent monitors and demand more auditing efforts than 
male directors (Adams and Ferreira 2009; Liu et al. 2014). Taking the gender effect into 
account in the association between being co-opted and crash risk as our H3, we replace 
co-opted directors (CO-OPTION) by co-opted male directors (CO-MALE) and co-opted 
female director (CO-FEMALE) in the regression to examine whether the male (female) 
directors would amplify (mitigate) the increasing crash risk. Also, we replace non-co-opted 
independent director (NONCO-IND) with the non-co-opted male independent director 
(NONCO-IND-MALE) and the non-co-opted female independent director (NONCO-IND-
FEMALE) in the regression to verify whether the female (male) directors would magnify 
(weaken) the decreasing crash risk.

Table 4 reports results that show the effect of gender diversity on crash risk. The results 
indicate that the coefficient of CO-MALE on NCSKEW in column (1) is 0.051 and on 
DUVOL in column (3) is 0.025. They are significant and positive. The results are consist-
ent with our expectation that co-opted male directors who maintain team-oriented behavior 
are more likely to go along with CEOs in building guanxi, which results in less monitoring 
of CEOs and exacerbate the increasing crash risk. The coefficients of CO-FEMALE are 
insignificant with crash risk. As female board members are hand-picked by the CEO, they 
should be expected to go along with the CEOs. However, they have a strong sense of inde-
pendence and tend to work for rectitude. As they cannot reconcile the conflicting forces 
confronting them, they adopt a play-it-safe strategy to become rubber stamps. Thus, we 
find they do not have a significant effect.

The analysis of the non-co-opted independent director sheds light on how these direc-
tors face conflicting forces to act independently and properly. In Columns (2) and (4) of 
Table 4, the coefficient of non-co-opted male independent directors (NONCO-IND-MALE) 
is significant negative on NCSKEW (− 0.114) and DUVOL (− 0.064) while the coefficient 
of non-co-opted female independent directors (NONCO-IND-FEMALE) are also nega-
tive and have larger magnitude and highly significant at the 1 percent level on NCSKEW 
(− 0.307) and DUVOL (− 0.147) than non-co-opted male directors. The results have two 
implications. First, independent directors who are non-co-opted are truly independent. Sec-
ond, female directors are more careful and diligent and thus are more effective monitors in 
preventing managers from withholding bad news. They mitigate crash risk more substan-
tially than male counterparts, who appear to be somewhat influenced by the team-oriented 
mind-set. In sum, the findings of Table 4 confirm that the different characteristics between 
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Table 4   Co-opted (non-co-opted independent) directors and crash risk with gender effect

Robust standard errors in parentheses
***p < 0.01; **p < 0.05, *p < 0.1

Variables NCSKEWt+1 DUVOLt+1

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

CO_MALEt 0.051*** 0.025***
(0.018) (0.009)

CO_FEMALt 0.073 0.057*
(0.061) (0.030)

NONCO-IND_MALEt − 0.114*** − 0.064***
(0.043) (0.021)

NONCO-IND_FEMALEt − 0.307*** − 0.147***
(0.108) (0.053)

NCSKEWt 0.016* 0.015*
(0.009) (0.009)

DUVOLt 0.027*** 0.027***
(0.009) (0.009)

RETURNt − 0.293*** − 0.294*** − 0.133*** − 0.134***
(0.101) (0.101) (0.051) (0.051)

SIGMAt − 0.128*** − 0.130*** − 0.058*** − 0.060***
(0.040) (0.040) (0.020) (0.020)

DTURNt 0.013 0.012 0.006 0.006
(0.022) (0.022) (0.010) (0.010)

BSIZEt − 0.014 − 0.022 − 0.008 − 0.012
(0.029) (0.029) (0.014) (0.014)

SIZEt − 0.029*** − 0.029*** − 0.018*** − 0.018***
(0.006) (0.006) (0.003) (0.003)

MBt 0.001 0.002 − 0.001 − 0.000
(0.015) (0.015) (0.008) (0.008)

LEVt − 0.164*** − 0.164*** − 0.084*** − 0.084***
(0.060) (0.060) (0.032) (0.032)

ROAt − 0.026*** − 0.026*** − 0.013** − 0.013**
(0.010) (0.010) (0.006) (0.006)

ABACC​t 0.005 0.005 0.002 0.002
(0.004) (0.004) (0.002) (0.002)

Constant 0.437*** 0.509*** 0.275*** 0.315***
(0.105) (0.106) (0.053) (0.053)

Observations 13,617 13,617 13,617 13,617
Adjusted R-squared 0.053 0.053 0.053 0.053
Year Dummies Yes Yes Yes Yes
Industry Dummies Yes Yes Yes Yes
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male and female directors influence the association between non-co-opted independent 
director and crash risk, supporting our H3.

4.3 � Endogeneity issue

The positive relation between co-option and crash risk remains strong even in light of the 
lagged co-opted directors used. The results indicate strong co-option predication effects 
on crash risk. The OLS results might still be subject to an endogeneity problem. That is, 
bad corporate governance leads to a higher number of co-opted directors and thus greater 
firm crash risk. Given that there is no effective (quasi-) natural experiment to solve the 
endogeneit issue in our context (Coles et al. 2014), and no suitable instrumental variables 
using panel data commonly exist, we address the endogeneity issue with the heteroskedas-
ticity-based technique proposed by Lewbel (2012). This method appears a valid approach 
as many studies have adopted this method (Arcand et  al. 2015; Colonnello et  al. 2017; 
Anderson and Core 2018; Diallo and Koch 2018; Kao et al. 2018).

In particular, we are interested in estimating the following regression:

where an endogeneity problem arises due to the reverse causation from y2(CO-OPTION) 
to y1 (crash risk). In addition to the standard assumptions that E(x�j) = 0 , j = 1, 2 and 
cov(x, �1�2) = 0 , we further need to assume the presence of heteroskedasticity in the data 
(a general assumption in the literature as most of the authors offer the heteroskedasticity-
robust or clustered standard errors), i.e.,cov(x, �2

j
) ≠ 0 , j = 1, 2. Then, x�2 is a good instru-

ment for y2 because of the assumption that cov(x, �1�2) = 0 warrants that x�2 is uncorre-
lated with �1 , and the presence of heteroskedasticity ( cov(x, �2

2
) ≠ 0 ) assures that x�2 is 

correlated with �2 , and thus with y2.The model can be efficiently estimated by GMM. In 
case where x includes more than one covariate, the model is over-identified and the Hans-
en’s J statistic can be used to test the validity of the instruments.3 We use Hansen J tests to 
examine and confirm validity of our model. Table 5 reports the endogeneity results esti-
mated by GMM (generalized method of moments).

The results in columns (1) and (5) of Table 5 support the earlier findings of Table 2 that 
the co-opted director has a positive and significant effect on future firm-specific crash risk, 
and the positive effect is more significant at the 1% level for male co-opted directors. In 
columns (2) and (6) of Table 5, the results, consistent with Table 3, confirm that the non-
co-opted director independent variable has a negative and significant effect on future firm-
specific crash risk. The results in columns (3) and (7) of Table 5 show that both of coeffi-
cients of CO-MALE on NCSKEW and DUVOL are positive and significant. The coefficient 
of CO-FEMALE is insignificant on NCSKEW but significant on DUVOL. In comparison, 
the effects of CO-MALE on crash risk are stronger than CO-FEMALE, which are consistent 
with previous findings of Table 3. In addition, the results in columns (4) and (8) indicate 
that the magnitude of the negative effect for non-co-opted female independent directors on 
NCSKEW (− 0.291) and DUVOL (− 0.143) are larger than non-co-opted male independent 
directors on NCSKEW (− 0.110) and DUVOL (− 0.061), which implies that the effects of 

(5)y1 = �1y2 + ��
1
x + �1

(6)y2 = �2y1 + ��
2
x + �2

3  We use the Stata package ‘ivreg2h’ (Baum and Schaffer 2012) to estimate these models.
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non-co-opted female independent directors on decreasing crash risk are more pronounced 
than non-co-opted male independent directors. In sum, Table  5 supports our three main 
hypotheses (H1–H3) after accounting for potential endogeneity.

We also run a series of robustness checks to confirm our main results. First, the standard 
errors of the coefficient estimates in all previous tables are robust to any form of heteroske-
dasticity. We adjust the standard errors clustered by both firm and year effects in the regres-
sion (Petersen 2009). Second, to avoid our results are influenced by outliers, we winsorize 
the top and bottom 1 percent of continuous variables and applying robust regression to 
mitigate the effect of outliers in our analysis. Third, it is likely that CEOs will withhold bad 
news for extended periods, and hence their impact may persist longer. Thus, we expand the 
measurement interval of future crash risk to a two-year-ahead window. After controlling 
for the cluster effect, outlier issue, and predictive ability of co-opted directors, we obtain 
similar results in Tables 2, 3 and 4. Tables 11, 12 and 13 (in the “Appendix”) show that our 
main findings remain robust to these specifications.

4.4 � Additional analysis

4.4.1 � The bright side of co‑opted boards4

In China, agency conflict between controlling families (under the Chinese guanxi culture) 
and minority shareholder is a serious issue (Cheung et al. 2013). Co-opted directors, who 
are more inclined to maintain friendly relations with the CEO, have a positive and sig-
nificant effect on crash risk; in contrast, non-co-opted independent directors, who are truly 
independent, have a negative and significant effect on crash risk. The main arguments may 
be based on monitoring role of the board (Adams and Ferreira 2007; Hsu et al. 2015; Kang 
et  al. 2018). Co-opted (friendly) board members may enhance firm value because they 
might be more effective in advising function.

For example, innovation or R&D expenditure is a main engine for firm growth, but the 
innovative activities or R&D investment processes require considerable time, communi-
cation, and coordination among directors and the management. Friendly boards who are 
more passive in their roles as monitors of CEOs may encourage CEOs to undertake a more 
long-term risky R&D expenditures. Hsu et  al. (2015) show family ownership promotes 
more innovation and the advisory advantage of family firms outweighs the disadvantage of 
passive monitoring on CEOs. Consistent with Hsu et al. (2015), Kang et al. (2018) find that 
a positive relation between friendly boards and innovation and the friendly board facili-
tates greater information exchanges between CEOs and boards, thereby enabling the board 
to provide better advising. Thus, we examine if the co-opted board could facilitate firm’s 
R&D spending for firm growth. The results are reported in the Table 6.

Table 6 shows the positive effect of co-option on R&D expenditures. The coefficients 
estimate of CO-OPTION is column (1) is 0.1197 and significant at the 1% level. Column 
(2), using another measure of co-option, TWCO-OPTION, the estimated coefficient is 
0.0942, which remains significantly positive on R&D. Co-opted board, which have a close 
tie between CEOs and directors, could bring friendliness, enhance CEO-director infor-
mation sharing and make them have more tolerant of failures from the long-term risky 

4  We thank an anonymous referee suggests this analysis.
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investments. Thus, we find a positive relation between co-opted boards and R&D. The 
results are consistent with the arguments of Hsu et al. (2015) and Kang et al. (2018).5

Table 6   R&D and co-opted 
directors

RD is the ratio of R&D expenditures to firm’s total operating rev-
enues. Tobin Q is the ratio of market value of equity to book value 
of total asset. Revenue is the ratio of prime operating revenue to total 
asset. Share is the percentage of shares owned by managers. Z-value is 
the ratio of shares owned by the largest shareholder to shares owned 
by the second largest shareholder. Other variables are defines in 
Table 10 (in the “Appendix”)
Robust standard errors in parentheses
***p < 0.01; **p < 0.05; *p < 0.1

Variables (1) (2)
RD RD

CO-OPTION 0.1197***
(0.0419)

TWCO-OPTION 0.0942***
(0.0362)

ROA 0.8904*** 0.8834***
(0.2818) (0.2823)

SIZE − 0.0899*** − 0.0885***
(0.0179) (0.0179)

LEV − 0.7318*** − 0.7288***
(0.1462) (0.1467)

TobinQ 0.1954*** 0.1970***
(0.0284) (0.0285)

Revenue − 0.6540*** − 0.6543***
(0.0471) (0.0471)

Share 0.0191*** 0.0190***
(0.0023) (0.0023)

Z-value − 0.0263 − 0.0262
(0.0170) (0.0170)

Constant 3.0345*** 3.0299***
(0.3882) (0.3880)

Adjusted R-squared 0.3654 0.3652
Industry Dummies Yes Yes
Year Dummies Yes Yes

5  We further examine whether R&D serves as a mediator between the co-opted board and crash risk. Fol-
lowing the mediation analysis of Baron and Kenny (1986), we regress the crash risk on both CO-OPTION 
and R&D. The coefficient of R&D is insignificant, implying that R&D is not a mediator to cause crash risk. 
The result of the mediator analysis is reported in Appendix A5.
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4.4.2 � The effects of SOEs and non‑SOEs

SOEs are owned by the government, and their CEOs and directors are appointed directly 
by government authorities. These politically based directorships give SOEs more 
advantages in obtaining resources over non-SOEs. To compete with SOEs for scarce 
resources, non-SOEs that have co-opted boards but lack political support have a greater 
need to build connections. In addition, directors and CEOs have the same interests as 
the government, which hamper directors’ ability to monitor CEOs at SOEs. The congru-
ent goals with the government do not change if it changes a firm’s CEO. That means 
independent directors are sympathetic and not independent at SOEs, regardless of 
whether they are co-opted. In contrast, the goal of non-SOEs is usually profit-oriented, 
and so they are better able to establish a well-defined ownership structure that facilitates 
effective monitoring.

Independent directors at non-SOEs should be more capable than those at SOEs 
(Chen et al. 2006; Liu et al. 2014; Zhou et al. 2017). Thus we examine the association 
between co-opted (non-co-opted independent) directors and crash risk at non-SOEs and 
SOEs separately. Table 8 presents the results for non-SOEs in Panel A and for SOEs in 
Panel B.

In Panel A of Table  7, columns (1)–(2) show a significantly positive (negative) 
impact of co-opted directors (non-co-opted independent directors) on crash risk at non-
SOEs. Conditioned on board gender, columns (3)–(4) show that the impact of co-opted 
male directors on crash risk are significantly positive at the 5 percent level and the mag-
nitude of negative effect of non-co-opted independent female directors on crash risk are 
larger for non-SOEs.

The results of Panel B of Table 7 for SOEs show that the impacts of co-opted direc-
tors and non-co-opted independent directors on crash risk are insignificant. Even con-
sidering the board gender effect, most coefficients of co-opted male director and non-
co-opted female independent directors become insignificant. Thus, the results in Table 7 
support our H4. The result confirms that the board members at SOEs become rubber 
stamps.

4.4.3 � The effects of financial leverage

Highly leveraged firms are more likely to have higher crash risk exposure because man-
agers have more incentives to hide bad information, as firms usually need to substitute 
equity for debt (Kim et al. 2011b). To investigate whether the co-opted (non-co-opted 
independent) directors contribute to crash risk more at highly leveraged firms, we exam-
ine, in a subsample analysis, the relation between co-opted (non-co-opted independent) 
directors and crash risk for firms with high and low leverage.

Panel A of Table 8 shows that coefficients of co-opted directors have a positive and 
significant effect on crash risk while non-co-opted independent directors have a negative 
and significant effect on crash risk at highly leveraged firms. The significant gender-
crash risk relation for co-opted male directors and non-co-opted independent female 
directors is also present at highly leveraged firms. Panel B of Table  8 shows that the 
gender-crash risk relation becomes insignificant at firms with low leverage. The results 
of Table 8 indicate that our three main hypotheses (H1–H3) are more pronounced for 
high-leverage firms, which provide incentives for CEOs to hide risk taking.
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4.4.4 � The effects of earnings management

Financial opacity enables CEOs to hide bad news from investors for extended periods 
(Hutton et al. 2009; Jin and Myers 2006; Kim et al. 2011a, b; Xu et al. 2014). Although 
we have included firm-level earnings management (ABACC​) among our control vari-
ables, it is possible that earnings management will amplify the effect on crash risk of 
hoarding bad news by co-opted directors. Francis et  al. (2016) suggest that managers 
use real earnings management to hoard negative information, showing a positive and 
significant relation between real earning management firms and cash risk. To address 
the issue, we examine the association between co-opted (non-co-opted independent) 
directors and crash risk for two subsample firms, that is, firms with high earnings man-
agement (above median of ABACC​) and firms with low earnings management (below 
median of ABACC​).

Panel A of Table 9 reports the regression results for firms with high earnings manage-
ment. As in our earlier findings, co-opted directors are positively and significantly related 
to crash risk while non-co-opted independent directors are negatively and significantly 
related to crash risk. The positive co-opted directors-crash risk relation is stronger among 
male directors while the negative relation of non-co-opted independent directors and crash 
risk is stronger among female directors. Panel B of Table 9 reports the results of board-
crash risk relations for firms with low earnings management. They do not seem to be 
related. The results are consistent with our expectation that CEO/managers in firms with 
high earning management are more likely to conceal bad news, thus our three main hypoth-
eses (H1–H3) are more pronounced for firms with high earnings management.

5 � Conclusions

Using a large annual panel of Chinese listed firms covering 1999–2016, we investigate 
how board composition affects crash risk. The results indicate that the co-opted directors 
amplify crash risk, confirming that they have allegiance to the CEOs. This can be easily 
understood, as they are driven by the push forces from guanxi. At the same time, non-co-
opted independent directors appear to mitigate future crash risk, implying that pull forces 
from the preference for rectitude dominates those push forces. When the co-opted and non-
co-opted independent board members are divided into male and female directors, the posi-
tive co-opted board-crash risk relation is exacerbated among co-opted male directors, and 
the negative association between non-co-opted directors and crash risk is more pronounced 
among non-co-opted female directors. The different behaviors between male and female 
directors indicate that gender characteristics are an important trait associated with firm-
specific crash risk and support the idea that male co-opted board members are more influ-
enced by push forces while female non-co-opted independent board members are driven 
primarily by pull forces. Those findings are robust to endogeneity, the inclusion of firm and 
year dummies, clustered standard errors at both the firm and time levels, and the presence 
of outliers. These impacts of co-opted (male) director and non-co-opted (female) independ-
ent directors on crash risk persist for at least two years.

When we examine the effect of co-opted independent board members on crash risk, 
the gender-crash risk relation disappear. This is an interesting result because this group 
of co-opted independent board members is at the center of push and pull forces. As these 
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members cannot reconcile these two powerful forces, they simply adopt a play-it-safe strat-
egy to become rubber stamps in their recommendations. Similar results of the gender-crash 
risk relation are observed at SOEs, where the government often places bureaucrats on the 
board as directors, and SOEs promote rubber stamps.

Our results also have implications for policymakers and regulators who aim to improve 
corporate governance: firms should try to add more non-co-opted directors and more 
female directors to their board to effectively improve board monitoring, avoid the hoarding 
of bad news, and decrease firm-specific crash risk. Our study highlights the important role 
of the gender effect in board dynamics.
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Appendix

See Tables 10, 11, 12, 13 and 14.
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Table 10   Definition of variables

Panel A: Crash risk measures
NCSKEW Negative skewness of firm weekly returns over a fiscal year
DUVOL Log of the ratio of the standard deviations of down-week to up-week 

firm-specific returns
Panel B: Co-opted board variables
CO_OPTION The total service time of co-opted directors divided by the total service 

time of all directors
TWCO_OPTION Total service time of co-opted directors multiplied by the correspond-

ing tenure divided by the total service time of all directors multiplied 
by the corresponding tenure

INDEP Number of independent directors divided by total board members
CO-IND Co-opted independent directors who appointed after the CEO assumed 

office
The sum of service time of co-opted independent directors divided by 

the sum of the service time of all independent directors
NONCO-IND Non-co-opted independent directors who were on the board before the 

CEO assumed office
Total service time of non-co-opted independent directors divided by 

the total service time of all independent directors
CO-MALE The sum of the service time provided by male co-opted directors 

divided by the total service time of all directors
CO-FEMALE The sum of the service time provided by female co-opted directors 

divided by the total service time of all directors
NONCO-IND-MALE Total service time provided by corresponding male non-co-opted inde-

pendent directors divided by the total service time of all independent 
directors

NONCO-IND-FEMALE Total service time provided by corresponding female non-co-opted 
independent directors divided by the total service time of all inde-
pendent directors

Panel C: Other control variables
RETURN Mean of firm-specific weekly returns over a fiscal year
SIGMA Log of the standard deviation of firm-specific weekly returns over a 

fiscal year
DTURN Average monthly share turnover over the current fiscal year minus the 

average monthly share turnover over the previous fiscal year; monthly 
share turnover is the monthly trading volume divided by the total 
number of shares outstanding during the month

BSIZE Log of the board size (number of board members)
SIZE Log of the market value of equity
MB Log of the market value of equity divided by the book value of equity
LEV Ratio of total long-term debt to total assets
ROA Ratio of net income to total assets
ABACC​ Absolute value of discretionary accruals, which are estimated from the 

modified Jones model (Dechow et al. 1995)
SOEs Firms in which the government is the largest shareholder



491Co-opted directors, gender diversity, and crash risk: evidence…

1 3

Ta
bl

e 
11

  
Ro

bu
stn

es
s c

he
ck

: c
on

tro
lli

ng
 fo

r fi
rm

-fi
xe

d 
eff

ec
t a

nd
 c

lu
ste

r e
ffe

ct
s

Va
ria

bl
es

N
C

SK
EW

t+
1

D
U

VO
L t

+
1

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Pa
ne

l A
: fi

rm
-fi

xe
d 

eff
ec

t
C

O
-O

PT
IO

N
t

0.
07

8*
**

0.
04

1*
**

(0
.0

22
)

(0
.0

11
)

N
O

N
C

O
_I

N
D

EP
t

−
 0.

18
3*

**
−

 0.
10

0*
**

(0
.0

50
)

(0
.0

25
)

C
O

_M
AL

E t
0.

08
0*

**
0.

03
8*

**
(0

.0
24

)
(0

.0
12

)
C

O
_F

EM
AL

E 
t

0.
06

3
0.

06
9

(0
.0

93
)

(0
.0

46
)

N
O

N
C

O
-I

N
D

_M
AL

E t
−

 0.
14

6*
**

−
 0.

08
6*

**
(0

.0
56

)
(0

.0
28

)
N

O
N

C
O

-I
N

D
_F

EM
AL

E t
−

 0.
39

0*
**

−
 0.

17
4*

*
(0

.1
41

)
(0

.0
72

)
N

C
SK

EW
t

−
 0.

11
1*

**
−

 0.
11

1*
**

−
 0.

11
1*

**
−

 0.
11

2*
**

(0
.0

09
)

(0
.0

09
)

(0
.0

09
)

(0
.0

09
)

D
U

VO
L t

−
 0.

10
6*

**
−

 0.
10

7*
**

−
 0.

10
6*

**
−

 0.
10

7*
**

(0
.0

09
)

(0
.0

09
)

(0
.0

09
)

(0
.0

09
)

O
bs

er
va

tio
ns

13
,6

17
13

,6
17

13
,6

17
13

,6
17

13
,6

17
13

,6
17

13
,6

17
13

,6
17

A
dj

us
te

d 
R2

0.
01

8
0.

01
8

0.
01

8
0.

01
8

0.
02

4
0.

02
4

0.
02

4
0.

02
4

Pa
ne

l B
: c

lu
ste

r e
ffe

ct
C

O
-O

PT
IO

N
t

0.
04

8*
**

0.
02

5*
**

(0
.0

16
)

(0
.0

08
)

N
O

N
C

O
_I

N
D

EP
t

−
 0.

13
4*

**
−

 0.
07

0*
**

(0
.0

40
)

(0
.0

20
)

C
O

_M
AL

E t
0.

05
0*

**
0.

02
2*

*



492	 E. H. Kao et al.

1 3

A
ll 

th
e 

co
nt

ro
lle

d 
va

ria
bl

es
 a

re
 in

cl
ud

ed
 a

nd
 in

du
str

y 
du

m
m

ie
s a

re
 c

on
tro

lle
d 

in
 T

ab
le

 6
, b

ut
 n

ot
 re

po
rte

d 
fo

r c
on

ci
se

ne
ss

Ro
bu

st 
st

an
da

rd
 e

rr
or

s a
re

 in
 p

ar
en

th
es

es
**

*p
 <

 0.
01

; *
*p

 <
 0.

05
; *

p <
 0.

1

Ta
bl

e 
11

  (
co

nt
in

ue
d)

Va
ria

bl
es

N
C

SK
EW

t+
1

D
U

VO
L t

+
1

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(0
.0

18
)

(0
.0

09
)

C
O

_F
EM

AL
E 

t
0.

03
7

0.
04

5
(0

.0
64

)
(0

.0
31

)
N

O
N

C
O

-I
N

D
_M

AL
E t

−
 0.

09
4*

*
−

 0.
05

3*
*

(0
.0

44
)

(0
.0

22
)

N
O

N
C

O
-I

N
D

_F
EM

AL
E t

−
 0.

35
5*

**
−

 0.
16

2*
**

(0
.1

11
)

(0
.0

56
)

N
C

SK
EW

t
−

 0.
01

3
−

 0.
01

3
−

 0.
01

3
−

 0.
01

4
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
D

U
VO

L t
−

 0.
00

4
−

 0.
00

4
−

 0.
00

4
−

 0.
00

4
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
O

bs
er

va
tio

ns
13

,6
17

13
,6

17
13

,6
17

13
,6

17
13

,6
17

13
,6

17
13

,6
17

13
,6

17
A

dj
us

te
d 

R2
0.

00
7

0.
00

7
0.

00
7

0.
00

8
0.

00
8

0.
00

8
0.

00
8

0.
00

9



493Co-opted directors, gender diversity, and crash risk: evidence…

1 3

Ta
bl

e 
12

  
Ro

bu
stn

es
s c

he
ck

 fo
r c

on
tro

lli
ng

 O
ut

lie
rs

N
C

SK
EW

t+
1

D
U

VO
L t

+
1

Va
ria

bl
es

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

Pa
ne

l A
: W

in
so

riz
ed

 a
t 1

%
 a

nd
 9

9%
C

O
-O

PT
IO

N
t

0.
04

5*
**

0.
02

3*
**

(0
.0

15
)

(0
.0

08
)

N
O

N
C

O
_I

N
D

EP
t

−
 0.

12
0*

**
−

 0.
06

6*
**

(0
.0

37
)

(0
.0

19
)

C
O

_M
AL

E t
0.

04
5*

**
0.

02
1*

*
(0

.0
17

)
(0

.0
09

)
C

O
_F

EM
AL

E t
0.

05
0

0.
04

5
(0

.0
62

)
(0

.0
31

)
N

O
N

C
O

-I
N

D
_M

AL
E t

−
 0.

07
8*

−
 0.

04
8*

*
(0

.0
41

)
(0

.0
21

)
N

O
N

C
O

-I
N

D
_F

EM
AL

E t
−

 0.
39

2*
**

0.
18

9*
**

(0
.1

09
)

(0
.0

55
)

N
C

SK
EW

t
−

 0.
01

7*
−

 0.
01

7*
*

−
 0.

01
7*

−
 0.

01
8*

*
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
D

U
VO

L t
−

 0.
00

8
−

 0.
00

8
−

 0.
00

8
−

 0.
00

8
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
O

bs
er

va
tio

ns
13

,6
17

13
,6

17
13

,6
17

13
,6

17
13

,6
17

13
,6

17
13

,6
17

13
,6

17
A

dj
us

te
d 

R2
0.

00
9

0.
00

9
0.

00
9

0.
00

9
0.

00
9

0.
00

9
0.

00
9

0.
01

0
Pa

ne
l B

: R
ob

us
t r

eg
re

ss
io

n
C

O
-O

PT
IO

N
t

0.
03

8*
**

0.
02

2*
**

(0
.0

14
)

(0
.0

08
)

N
O

N
C

O
_I

N
D

EP
t

−
 0.

09
5*

**
−

 0.
06

2*
**

(0
.0

34
)

(0
.0

19
)

C
O

_M
AL

E t
0.

03
7*

*
0.

02
0*

*



494	 E. H. Kao et al.

1 3

A
ll 

th
e 

co
nt

ro
lle

d 
va

ria
bl

es
 a

re
 in

cl
ud

ed
 a

nd
 in

du
str

y 
du

m
m

ie
s a

re
 c

on
tro

lle
d 

in
 T

ab
le

 7
, b

ut
 n

ot
 re

po
rte

d 
fo

r c
on

ci
se

ne
ss

Ro
bu

st 
st

an
da

rd
 e

rr
or

s a
re

 in
 p

ar
en

th
es

es
**

*p
 <

 0.
01

; *
*p

 <
 0.

05
; *

p <
 0.

1

Ta
bl

e 
12

  (
co

nt
in

ue
d)

N
C

SK
EW

t+
1

D
U

VO
L t

+
1

Va
ria

bl
es

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(0
.0

16
)

(0
.0

09
)

C
O

_F
EM

AL
E t

0.
04

8
0.

03
7

(0
.0

56
)

(0
.0

31
)

N
O

N
C

O
-I

N
D

_M
AL

E t
−

 0.
06

7*
−

 0.
04

5*
*

(0
.0

37
)

(0
.0

21
)

N
O

N
C

O
-I

N
D

_F
EM

AL
E t

−
 0.

25
5*

**
−

 0.
15

7*
**

(0
.0

92
)

(0
.0

51
)

N
C

SK
EW

t
−

 0.
01

8*
*

−
 0.

01
8*

*
−

 0.
01

8*
*

−
 0.

01
8*

*
(0

.0
08

)
(0

.0
08

)
(0

.0
08

)
(0

.0
08

)
D

U
VO

L t
−

 0.
01

2
−

 0.
01

2
−

 0.
01

2
−

 0.
01

2
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
(0

.0
09

)
O

bs
er

va
tio

ns
13

,6
17

13
,6

17
13

,6
17

13
,6

17
13

,6
17

13
,6

17
13

,6
17

13
,6

17
A

dj
us

te
d 

R2
0.

00
9

0.
00

9
0.

00
9

0.
01

0
0.

00
9

0.
00

9
0.

00
9

0.
00

9



495Co-opted directors, gender diversity, and crash risk: evidence…

1 3

Ta
bl

e 
13

  
Ro

bu
stn

es
s c

he
ck

 fo
r a

 lo
ng

er
 fo

re
ca

st 
w

in
do

w
 (t

w
o-

ye
ar

 w
in

do
w

)

Va
ria

bl
es

N
C

SK
EW

[t
+

1,
t+

2]
D

U
VO

L [
t+

1,
t+

2]

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

C
O

-O
PT

IO
N

t
0.

05
9*

**
0.

02
6*

**
(0

.0
17

)
(0

.0
09

)
N

O
N

C
O

_I
N

D
EP

t
−

 0.
13

6*
**

−
 0.

06
1*

**
(0

.0
41

)
(0

.0
20

)
C

O
_M

AL
E t

0.
06

1*
**

0.
02

4*
*

(0
.0

19
)

(0
.0

09
)

C
O

_F
EM

AL
E t

0.
05

0
0.

04
5

(0
.0

65
)

(0
.0

33
)

N
O

N
C

O
-I

N
D

_M
AL

E t
−

 0.
03

2
−

 0.
02

4
(0

.0
43

)
(0

.0
22

)
N

O
N

C
O

-I
N

D
_F

EM
AL

E t
−

 0.
32

1*
**

−
 0.

14
7*

**
(0

.1
14

)
(0

.0
57

)
N

C
SK

EW
t

0.
01

6
0.

01
6

0.
01

6
0.

03
0*

**
(0

.0
10

)
(0

.0
10

)
(0

.0
10

)
(0

.0
10

)
D

U
VO

L t
0.

01
5

0.
01

5
0.

01
5

0.
01

6
(0

.0
10

)
(0

.0
10

)
(0

.0
10

)
(0

.0
09

)
RE

TU
RN

t
−

 0.
14

7
−

 0.
14

6
−

 0.
14

7
−

 0.
24

7*
*

−
 0.

09
8*

−
 0.

09
8*

−
 0.

09
7*

−
 0.

14
8*

**
(0

.1
08

)
(0

.1
08

)
(0

.1
08

)
(0

.1
03

)
(0

.0
55

)
(0

.0
55

)
(0

.0
55

)
(0

.0
52

)
SI

G
M

A t
−

 0.
06

7*
−

 0.
06

8*
−

 0.
06

8*
−

 0.
09

7*
*

−
 0.

04
9*

*
−

 0.
04

9*
*

−
 0.

04
9*

*
−

 0.
06

1*
**

(0
.0

40
)

(0
.0

40
)

(0
.0

40
)

(0
.0

39
)

(0
.0

20
)

(0
.0

20
)

(0
.0

20
)

(0
.0

20
)

D
TU

RN
t

0.
17

2*
**

0.
17

2*
**

0.
17

2*
**

0.
04

9*
*

0.
08

6*
**

0.
08

6*
**

0.
08

6*
**

0.
02

8*
**

(0
.0

21
)

(0
.0

21
)

(0
.0

21
)

(0
.0

20
)

(0
.0

10
)

(0
.0

10
)

(0
.0

10
)

(0
.0

10
)

BS
IZ

E t
−

 0.
00

8
−

 0.
01

3
−

 0.
00

8
−

 0.
01

9
−

 0.
00

9
−

 0.
01

1
−

 0.
00

9
−

 0.
01

2
(0

.0
31

)
(0

.0
31

)
(0

.0
31

)
(0

.0
30

)
(0

.0
15

)
(0

.0
15

)
(0

.0
15

)
(0

.0
15

)
SI

ZE
t

−
 0.

03
9*

**
−

 0.
03

9*
**

−
 0.

03
9*

**
−

 0.
02

0*
**

−
 0.

01
8*

**
−

 0.
01

8*
**

−
 0.

01
8*

**
−

 0.
01

8*
**



496	 E. H. Kao et al.

1 3

Ro
bu

st 
st

an
da

rd
 e

rr
or

s a
re

 in
 p

ar
en

th
es

es
**

*p
 <

 0.
01

; *
*p

 <
 0.

05
; *

p <
 0.

1

Ta
bl

e 
13

  (
co

nt
in

ue
d)

Va
ria

bl
es

N
C

SK
EW

[t
+

1,
t+

2]
D

U
VO

L [
t+

1,
t+

2]

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(0
.0

06
)

(0
.0

06
)

(0
.0

06
)

(0
.0

06
)

(0
.0

03
)

(0
.0

03
)

(0
.0

03
)

(0
.0

03
)

M
B t

0.
01

1
0.

01
0

0.
01

1
0.

03
4*

*
0.

00
7

0.
00

6
0.

00
6

0.
00

19
**

*
(0

.0
14

)
(0

.0
14

)
(0

.0
14

)
(0

.0
13

)
(0

.0
07

)
(0

.0
07

)
(0

.0
07

)
(0

.0
07

)
LE

V t
−

 0.
19

6*
**

−
 0.

19
6*

**
−

 0.
19

6*
**

−
 0.

13
9*

**
−

 0.
09

3*
−

 0.
09

3*
−

 0.
09

3*
−

 0.
06

2*
(0

.0
60

)
(0

.0
60

)
(0

.0
60

)
(0

.0
65

)
(0

.0
30

)
(0

.0
30

)
(0

.0
30

)
(0

.0
33

)
RO

A t
0.

01
7

0.
01

7
0.

01
7

0.
00

7
0.

01
2

0.
01

2
0.

01
2

0.
00

9
(0

.0
19

)
(0

.0
19

)
(0

.0
19

)
(0

.0
15

)
(0

.0
11

)
(0

.0
11

)
(0

.0
11

)
(0

.0
08

)
AB

AC
C

​ t
−

 0.
00

6
−

 0.
00

6
−

 0.
00

6
−

 0.
00

2
−

 0.
00

4
−

 0.
00

4
−

 0.
00

4
0.

00
0

(0
.0

05
)

(0
.0

05
)

(0
.0

05
)

(0
.0

05
)

(0
.0

02
)

(0
.0

02
)

(0
.0

02
)

(0
.0

02
)

C
on

st
an

t
0.

55
8*

**
0.

62
5*

**
0.

55
8*

**
0.

38
9*

**
0.

29
0*

**
0.

32
0*

**
0.

28
9*

**
0.

23
1*

**
(0

.1
05

)
(0

.1
05

)
(0

.1
05

)
(0

.1
03

)
(0

.0
54

)
(0

.0
53

)
(0

.0
54

)
(0

.0
53

)
O

bs
er

va
tio

ns
11

,7
80

11
,7

80
11

,7
80

11
,7

80
11

,7
80

11
,7

80
11

,7
80

11
,7

80
R2

0.
01

9
0.

01
8

0.
01

8
0.

00
6

0.
01

9
0.

01
9

0.
01

9
0.

00
6

In
du

str
y 

D
um

m
ie

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s
Ye

s



497Co-opted directors, gender diversity, and crash risk: evidence…
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Table 14   The mediation analysis of R&D between co-option and crash risk

Robust standard errors in parentheses
***p < 0.01; **p < 0.05; *p < 0.1

Variables NCSKEW NCSKEW DUVOL DUVOL
(1) (2) (3) (4)

RD 0.0058 0.0057 0.0017 0.0017
(0.0113) (0.0113) (0.0056) (0.0056)

CO-OPTION 0.0704* 0.0428**
(0.0408) (0.0193)

TWCO-OPTION 0.0720** 0.0408**
(0.0354) (0.0170)

NCSKEW 0.0192 0.0189
(0.0213) (0.0213)

DUVOL 0.0133 0.0131
(0.0218) (0.0218)

RETURN − 0.5613** − 0.5657** − 0.3193** − 0.3216**
(0.2755) (0.2755) (0.1335) (0.1335)

SIGMA − 0.1605 − 0.1615 − 0.0956** − 0.0962**
(0.0997) (0.0996) (0.0483) (0.0482)

DTURN 0.0592 0.0600 0.0302 0.0305
(0.0567) (0.0566) (0.0262) (0.0261)

BSIZE − 0.1271* − 0.1254* − 0.0756** − 0.0743**
(0.0758) (0.0755) (0.0374) (0.0373)

SIZE − 0.0120 − 0.0117 − 0.0098 − 0.0096
(0.0178) (0.0177) (0.0086) (0.0086)

MB 0.1188*** 0.1197*** 0.0600*** 0.0605***
(0.0356) (0.0355) (0.0182) (0.0182)

LEV − 0.0609 − 0.0566 − 0.0364 − 0.0351
(0.1798) (0.1797) (0.0862) (0.0862)

ROA 0.1675 0.1525 0.0016 − 0.0062
(0.2161) (0.2161) (0.1451) (0.1451)

ABACC​ − 0.0200* − 0.0200* − 0.0092* − 0.0092*
(0.0108) (0.0108) (0.0054) (0.0054)

Constant 0.1754 0.1734 0.2024 0.2019
(0.2773) (0.2773) (0.1411) (0.1411)

Adjusted R-squared 0.0178 0.0182 0.0186 0.0189
Industry Dummies Yes Yes Yes Yes
Year Dummies Yes Yes Yes Yes
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