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Abstract

This research utilizes data on family firms in Taiwan from 2010 to 2017 to
investigate whether the level of firm risk for them is lower than that for non-family
firms and further examines the moderating effects of growth opportunities and
control-cash flow right deviation under the viewpoint of the risk effect of the
convergence of interest hypothesis. First, the results show that the level of firm risk
for family firms is lower than that for their counterparts. Second, growth
opportunities and control-cash flow right deviation mitigate the negative correlation
between the level of firm risk and family firms. Third, when applying the research
period from 2008 to 2009 (the global financial crisis), the level of firm risk for family
firms is higher than that for non-family firms, presenting results during this crisis that
run opposite to those during a stable period. The findings herein fill gaps in the
empirical literature with regard to firm risk of family firms.

Keywords : Family firm, Firm risk, Growth opportunity, Control-cash flow right
deviation, convergence of interest hypothesis
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1. Introduction

The literature has concretely shown that family firms are an important
organizational form of business in East Asia, particularly in Taiwan. For
instance, La Porta et al. (2000) found that if 20% of voting rights are set as the
threshold in developed countries, then 30% of large companies there are
designated as family controlled, and this number rises to 45% when
encompassing medium-sized companies. Claessens et al. (2000) examined nine
East Asian countries and noted that over half of the main controlling
shareholders of firms are families, and that if the threshold drops to 10% of
voting rights, then the proportion of such firms in Taiwan runs as high as 66%.
Kuo and Wang (2017) also asserted that from 1996 to 2010 around 67% of
listed companies in Taiwan were family firms.

Uncertainty exists in all economic environments, and thus the evaluation
of firm risk is a prime focus of both academia and investors. The level of firm
risk is typically hidden within various company activities that are affected by
internal and external factors, which also impact company profits. Since greater
firm risk influences decision making, it is critical to understand the various
factors that make up this risk (Wright et al., 1996). While many studies have
examined family firms (e.g., Wang, 2006; Ali et al., 2007; Evert et al., 2018;
Ray et al., 2018; Pucci et al., 2020; Basco et al., 2021), most have targeted the
association between family firm characteristics and company performance (e.g.,
Berle and Means, 1932; Demsetz, 1983; Anderson and Reeb, 2003; Dyer and
Whetten, 2006; Maury, 2006; Lin et al., 2011; Dal Maso et al., 2020), while
some have explored the firm risk of a family firm (e.g., McGrath, 1997; Miller
and Folta, 2002; Chen et al., 2012; Bianco et al., 2013; Miralles-Marcelo et al.,
2015; Duran et al., 2016). In addition, higher risk might endanger the goal of
business succession and family firm survivability (Hiebl, 2012), implying that
increasing firm risk may raise the cost of capital, reduce available funds, and
decrease the likelihood of firm survival. Family members also generally invest
large parts of their private wealth in their family firm, meaning that family firm
risk is indeed a crucial issue to them (Bianco et al., 2013). Therefore, exploring
the firm risk of these firms is interesting, and findings help fill gaps in related
literature. According to related literature, like Ahmed et al. (2002), Hutchinson
(2003), Hsueh (2008), Lee et al. (2011), and Miralles-Marcelo et al. (2015), |
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use three measures to proxy firmrisk: standard deviation of return on equity,
standard deviation of return on assets, and standard deviation of stock return.

The theoretical basis of my study is the risk effect of the convergence of
interest hypothesis. This hypothesis states that the higher the shareholdings of
managers are, the more consistent the interests of them and the principal (like
family members) will be and thus a lower agency cost (Jensen and Meckling,
1976). There are two opposing effects of the convergence of interest hypothesis.
First, the reward effect captures the increase in family members’ wealth
associated with greater risk when their equity ownership can be viewed as an
option on the levered firm with the value of equity ownership increasing with
stock risk. Second, the risk effect captures the decline in utility for risk-averse
family members associated with greater risk when their human capital and
wealth are highly concentrated in the same firm and are exposed to that risk
(e.g., Guay, 1999; Armstrong et al., 2013). In other words, the reward effect
suggests that equity ownership provides incentives for family firms to increase
risk if this increases stock price; on the other hand, the risk effect suggests that
concentrated ownership discourages risk-taking for family firms, because it
exposes risk-averse family members to increased equity risk. Therefore, from
the viewpoint of the risk effect of the convergence of interest hypothesis, the
relationship between family firms and risk-taking is negative. My study’s
empirical results are consistent with the viewpoint of the risk effect of the
convergence of interest hypothesis.

This research uses data on family firms in Taiwan from 2010 to 2017 to
explore whether the level of firm risk for family firms is lower than that for
non-family firms and further examines the moderating effects of growth
opportunities and control-cash flow right deviation. | find that the level of firm
risk for family firms is lower than that for non-family firms. In addition, growth
opportunities and control-cash flow right deviation mitigate the negative
correlation between the level of firm risk and family firms. However, when |
define my research period from 2008 to 2009 (during the global financial crisis),
the level of firm risk for family firms is higher than that for non-family firms.
In other words, the results during the global financial crisis run opposite to
those during a stable period. This means the global financial crisis impacted a
company’s growth rate, and that a decreasing growth rate will raise the level of
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firm risk. As a result, the study suggests that readers cannot hold an overly
optimistic view on the risk level of family firms.

There are four reasons why this study examines the moderating effects of
growth opportunities and control-cash flow right deviation. First, Hiebl (2012)
reviewed 29 papers related to risk aversion in family firms, and among them
some documented that growth opportunities and control-cash flow right
deviation do influence the level of firm risk; i.e., Casillas et al. (2010, 2011),
Bianco et al. (2013), and Nguyen (2011). However, these studies all used
developed markets as samples; i.e., Nguyen (2011) took family firms in Japan
for research data. Therefore, my research fills the gap in the literature related
to the risk aversion of family firms for emerging markets.

Second, Casillas et al. (2010, 2011) used a configurational approach,
Bianco et al. (2013) analytically applied a mathematical derivation, and
Nguyen (2011) adopted the agency theory to develop the risk-performance
relation. Therefore, there is no research yet that employs the risk effect of the
convergence of interest hypothesis as a theoretical ground to develop its own
hypothesis and to further explore the moderating effects of growth
opportunities and control-cash flow right deviation.

Third, investors care about both return and risk simultaneously. This
implies investments with higher growth opportunities are not better than
investments with lower growth opportunities, because investors also have to
consider the level of risk related to this growth opportunity. Thus, whether the
growth opportunities have an impact on the level of firm risk for family firms
Is critical.

Fourth, many corporate governance studies in Taiwan have explored the
variable of control-cash flow right deviation and found that the mean of this
variable is not low, and that its estimated coefficients are usually statistically
significant (Tang, 2010; Chen et al., 2010). As a result, control-cash flow right
deviation is a variable worth exploring when using Taiwanese family firms as
data samples. Furthermore, according to the viewpoint of the risk effect of the
convergence of interest hypothesis, | expect both growth opportunities and
control-cash flow right deviation to mitigate the negative correlation between
the level of firm risk and family firms.
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There are two articles related to this present study: Miralles-Marcelo et
al. (2015) and Chen et al. (2012). First, Miralles-Marcelo et al. (2015) explored
the level of firm risk, as well as the moderating effects of shareholdings and
growth opportunities. However, Miralles-Marcelo et al. (2015) did not study
the moderating effects of control-cash flow right deviation. Second, Chen et al.
(2012) employed listed family firms from Taiwan as samples for the period
2001 to 2008 (before the global financial crisis erupted) and explored the
correlations among family ownership, corporate governance, and risk-taking.
Chen et al. (2012) also tested the moderating effects of four items: family
members serving as CEOs, board size, the proportion of outside directors, and
CEO duality. As aresult, my study’s research period and intermediary variables
are different from those of Miralles-Marcelo et al. (2015) and Chen et al. (2012),
thus offering additional implications for both practitioners and academics.

The theoretical basis of my hypotheses is the risk effect of the convergence
of interest hypothesis, and so the first contribution of this study is to provide
some implications to this hypothesis. Reviewing related studies, like Lennox
(2005), Elston et al. (2011), Sulong et al. (2013), and Lin and Liu (2013), there
IS no research using the risk effect of the convergence of interest hypothesis as
a theoretical basis to examine whether the level of firm risk for family firms is
lower than that for non-family firms. As a result, providing some empirical
findings related to the risk effect of the convergence of interest hypothesis is
this paper’s first contribution.

A firm’s return rate and risk are the focal concerns of investors. However,
Fahlenbrach (2009) and Miralles-Marcelo et al. (2015) explored the stock
prices of family firms and reported that their stock prices are better than those
of non-family firms. Therefore, this research focuses on the issue of risk and
compares the level of firm risk between family and non-family firms so as to
provide some implications to the literature, which is my second contribution.

The effects of corporate governance mechanisms can be influenced by the
specific characteristics of a company (Coles et al., 2008; Linck et al., 2008;
Chen and Nowland, 2010; Tai and Hwang, 2020; Frankenreiter et al., 2021).
This present study further explores the moderating effects of growth
opportunities and control-cash flow right deviation. As a result, the third
contribution of this study is that the empirical results of the moderating effects
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can be used as a reference for investors when they target family firms’
investments.

Fourth, this study reviews a broad range of the literature and employs three
different variables to proxy firm risk, making the empirical results turn out to
be consistent. All findings indicate that the level of firm risk for family firms is
lower than that for non-family firms. Hence, the results of this study are robust
and provide more valid evidence to academics. For additional analysis, this
research also employs data during the financial crisis period (2008-2009) to
examine my hypothesis. The findings are consistent with Johnson et al. (2000),
Chen (2009), Chen et al. (2012), and Wang (2013), showing that the level of
firm risk for family firms is higher than that for non-family firms during the
financial crisis period.

Fifth, Hiebl (2012) indicated that existing research might also be biased
due to different omitted cultural or environmental factors. That study further
mentioned that more investigations on the risk aversion of family firms in
emerging countries are needed, because research findings about emerging
countries might show different behaviors for family firms compared to
developed markets (Entwisle et al., 1995; Herath et al., 2006; Miller et al.,
2009). Therefore, my results fill the gap in the literature for emerging
economies.

Finally, some studies documented concepts that are in agreement with the
hypotheses of this study; i.e., Sirmon and Hitt (2003) and Dow and McGuire
(2016) mentioned that growth opportunities have positive impacts on the level
of firm risk. Fama and Jensen (1983), James (1999), Hermalin and Weisbach
(2001), and Chen and Nowland (2010) also indicated that control-cash flow
right deviation increases the level of firm risk. However, the above-mentioned
studies do not examine the moderating effects of the two items of growth
opportunities and control-cash flow right deviation on the association between
the level of firm risk and family firms. Therefore, the findings of this paper fill
the gap in the literature for these issues.

The rest of this paper runs as follows. Section 2 presents a literature review
and the development of the research hypotheses. Section 3 discusses the data
and methodology. Section 4 is the empirical results. Finally, Section 5 provides
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conclusions and some related recommendations.
2. Literature Review and Hypotheses’ Development
2.1 Literature Review

There are two articles related to this present study: Miralles-Marcelo et
al. (2015) and Chen et al. (2012). Miralles-Marcelo et al. (2015) examined the
level of firm risk, which is defined as the standard deviation of 12 monthly
returns for family firms, as well as the moderating effects of shareholdings and
growth opportunities. However, Miralles-Marcelo et al. (2015) did not study
the moderating effects of control-cash flow right deviation. Other studies, like
Johnson et al. (2000), Claessens et al. (2002), and Fan and Wang (2002), show
when the control-cash flow right deviation is larger, family members have a
motivation to expand their own interests by harming the interests of their family
firm. In addition, according to the convergence of interest hypothesis, when the
control-cash flow right deviation is larger, the tunneling incentive between
family members and managers in the family firm increases. In short, based on
that hypothesis, the moderating effects of control-cash flow right deviation is
worth exploring when testing the risk level of family firms. From my findings,
the control-cash flow right deviation mitigates the negative correlation between
the level of firm risk and family firms. Thus, compared to Miralles-Marcelo et
al. (2015), my findings fill the gap in the literature for the relation between
control-cash flow right deviation and firm risk of family firms.

Second, Chen et al. (2012) employed listed family firms from Taiwan as
samples for the period 2001 to 2008 (before the global financial crisis erupted)
and explored the correlations among family ownership, corporate governance,
and risk-taking. However, my research employs listed family firms from
Taiwan as samples after the global financial crisis (from 2010 to 2017). Chen
et al. (2012) also investigated the moderating effects of four items: family
members serving as CEOs, board size, the proportion of outside directors, and
CEO duality. In other words, they did not examine the moderating effects of
growth opportunities and control-cash flow right deviation, which this present
study targets. Based on the empirical results, both growth opportunities and
control-cash flow right deviation mitigate the negative correlation between the
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level of firm risk and family firms. In addition, according to the findings of
Chen et al. (2012) and those herein, the level of firm risk for family firms is
lower (higher) than that for non-family firms after (before) the global financial
crisis erupted. As a result, this study’s research period and intermediary
variables are different from those of Chen et al. (2012), thus offering additional
findings for both practitioners and academics.

To summarize the above discussions, my paper uses data on family firms
in Taiwan from 2010 to 2017 to explore whether the level of firm risk for family
firms is lower than that for non-family firms and further examines the
moderating effects of growth opportunities and control-cash flow right
deviation. My findings can complement the shortcomings of related research.

2.2 Hypotheses’ Development

Jensen and Meckling (1976) offered the convergence of interest hypothesis,
which states when the firm is owned by its own managers that it possesses a
lower degree of agency cost. In other words, if the firm is largely owned by
individuals who do not have a role in its day-to-day management, then there is
a higher cost of monitoring its management. In short, when ownership and
management are in the same hands, then owner-manager interests converge.
The risk effect of the convergence of interest hypothesis states that the decline
in utility for risk-averse family members associated with risk increases when
their human capital and wealth are highly concentrated in the same firm and
are exposed to that risk. This risk effect suggests that concentrated ownership
discourages risk-taking for family firms, because it exposes risk-averse family
members to increased equity risk. Therefore, from the viewpoint of this effect,
the relationship between family firms and risk-taking is negative. In summary,
according to the convergence of interest hypothesis, the higher the
shareholdings of managers are, the more consistent the interests of them and
the principal (like family members) will be, and the lower is the agency cost.
In addition, from the view of the risk effect, the wealth concentration of family
firms implies specific attitudes toward risk and uncertainty, such as lowering
the amount of financial resources dedicated to innovation projects, which are a
priori uncertain, in order to further reduce uncertainty (Duran et al., 2016).
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To sum up, according to the risk effect of the convergence of interest
hypothesis, the higher the shareholdings of managers (including family
members and non-family members) are, the more consistent their interests and
those of family members will be. Therefore, for risk-averse family members
related to risk increases when their wealth is highly concentrated in their family
firm. In other words, the risk effect of the convergence of interest hypothesis
suggests that concentrated ownership discourages risk-taking behaviors for
family firms, because it exposes risk-averse family members to greater equity
risk. Hence, firm risk is expected to be lower in family firms. Based on the
above discussion, this paper proposes Hypothesis 1.

H1: According to the risk effect of the convergence of interest hypothesis,
the level of firm risk for family firms is lower than that for non-family firms.

The study further examines the moderating effects of two items, growth
opportunities and control-cash flow right deviation, on the association between
the level of firm risk and family firms.

High-growth opportunity projects typically bring high return rates, but they
are more likely to have a high level of firm risk. Because the wealth of family
members depends deeply on the performance of their firms, to increase the
interests of theirs, family members will accept new growth investment
opportunities in order to have a higher probability of producing better financial
performance. To sum up, because of the close ties between family members’
wealth and firm value (Gomes, 2000; Anderson and Reeb, 2003, 2004; Weber
et al., 2003; Miller et al., 2008; Suess, 2014), family members tend to adopt a
growth investment target to enhance their firm’s performance and their interests.
This behavior more likely increases the risk level of the family firm.

Following the risk effect of the convergence of interest hypothesis, the
interests of family members and managers (including family members and non-
family members) in the family firm notably converge. Hence, in order to
increase interests of both family firms and family members, managers in the
family firm and family members will accept a new growth investment
opportunity that is more likely to have a high level of firm risk in order to gain
better financial performance. Hence, growth opportunities can mitigate the
negative correlation between the level of firm risk and family firms. This leads
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to Hypothesis 2.

H2: Ceteris paribus, according to the risk effect of the convergence of
interest hypothesis, growth opportunities mitigate the negative correlation
between the level of firm risk and family firms.

As the shareholdings of family members are generally greater, family
members are concerned over their firm’s long-term profitability and will thus
work to reduce behaviors that can harm firm value. However, controlling
shareholders (like family members) generally have more control rights than
cash flow rights® (La Porta et al., 2000; Claessens et al., 2000; Faccio and Lang,
2002), and these excess control rights can induce agency problems (Johnson et
al., 2000; Claessens et al., 2002; Fan and Wang, 2002; Conyon and He, 2011).
The tunneling incentive of controlling shareholders (like family members) is
also strengthened with excess control rights (Zhang et al., 2014; Tai, 2017). In
short, when the control-cash flow right deviation is greater, such encroachment
turns more serious (Schulze et al., 2002, 2003; Du and Dai, 2005). Hence, if
family members have more control rights than cash flow rights, then family
members will be more concerned with their own interests and are then more
likely to choose investments with potentially greater risk, but not necessarily
with higher return rates. Consequently, the level of firm risk for family firms
turns higher.

Based on the convergence of interest hypothesis, the higher the
shareholdings of managers (family members and non-family members) are, the
more consistent their interests and those of family members will be. Therefore,
the behaviors of managers in the family firm are in alliance with family
members, and thus when the control-cash flow right deviation is larger, the
family members have incentives to collude with managers in the family firm to
expand their interests and are more likely to choose investments with
potentially higher risk, but not necessarily with higher return rates. Hence, the
control-cash flow right deviation has a positive impact on the association
between the level of firm risk and family firms, meaning control-cash flow right

1 Control rights are the sum of the minimum ownership in each “control chain” of the ownership structure in order to
determine the lowest voting rights of the controlling shareholders; cash flow rights are the ratio of shares owned by the
ultimate shareholders to total shares (La Porta et al., 2000; Claessens et al., 1999; Tsai et al., 2003).
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deviation can mitigate the negative correlation between the level of firm risk
and family firms. Hypothesis 3 thus goes as follows.

H3: Ceteris paribus, according to the risk effect of the convergence of
interest hypothesis, control-cash flow right deviation mitigates the negative
correlation between the level of firm risk and family firms.

3. Research Method

3.1 Sample

This study uses a sample of Taiwanese listed firms for the period 2010 to
2017.2 The source of the data for the variables examined herein is the Taiwan
Economic Journal (TEJ) database, supplemented by relevant information
disclosed in the financial statements of the sample companies.

Table 1 shows the sample collection process. This work first selects TWSE-
| TPEX-listed companies’ data from the end of 2010, 2011, 2012, 2013, 2014,
2015, 2016, and 2017. Next, according to the definition of the TEJ database, if
the sample company meets one of four criteria, then this study defines the
sample company as a family firm: (1) the chairman and CEO roles are served
by one specific family member; (2) the ratio of family board members is more
than 50% (not including affiliated directors), and the ratio of affiliated directors
and outside directors is less than 33%; (3) the ratio of family board members is
larger than 33%, and at least three members of the ultimate controlling family
are directors and managers; and (4) the family shareholding ratio exceeds the
critical proportion of shares. This study defines the critical proportion of shares
using the model based on Cubbin and Leech (1983). After deleting samples
with missing data and those for which it could not be determined whether they
are a family firm or not due to missing data of one of the four criteria, this paper
obtains a total of 9,651 observations, accounting for about 77% of the original
sample.

2 The global financial crisis from 2007 to 2008 is also known as the 2008 financial crisis or the U.S. sub-mortgage crisis.
During this period, investors began to lose confidence in the value of mortgage-backed securities, and even though the
central banks of many countries injected huge amounts of capital into their financial markets, they were unable to prevent
this event. The bankruptcy of Lehman Brothers occurred in September 2008, after which a number of large financial
institutions collapsed or were taken over by governments. Referring to other Taiwanese studies, such as Chen (2009) and
Wang (2013), the global financial crisis impacted companies’ growth rate. As a decreasing growth rate will raise the level
of firm risk, the study therefore chooses its period of research from the start of 2010 in order to avoid the impact of this
global financial crisis on firm risk for Taiwanese listed firms. This paper was written from the beginning of 2019. During
that period 2018 annual reports had not yet been announced, and so the sample period ends in 2017.
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Table 1 Sample collection process
2010 2011 2012 2013 2014 2015 2016 2017 Total

Initial firm-year observations (number of
TWSE-/TPEX-listed companies at the end of

1,507 1,528 1,520 1,522 1,540 1,582 1,620 1,667 12,486
2010, 2011, 2012, 2013, 2014, 2015, 2016,

and 2017)
Step 1:  Less companies with missing data (220) (215) (209) (205) (227) (220) (231) (228) (1,755)

Step 2: Less companies that cannot be

determined to be a family firm or

not
- missing data of criteria 1 (18) (21) (20) (36) (28) (29) (28) (29) (209)
- missing data of criteria 2 (43) (38) (B1) (47) (55) (B4) (56) (58) (402)
- missing data of criteria 3 (23) (25 (30) (33) (41) (42) (42) (43) (279
- missing data of criteria 4 (31) (21) (24) (28) (22) (20) (22) (22) (190)
Firm-year samples used in the study 1,172 1,208 1,186 1,173 1,167 1,217 1,241 1,287 9,651
Proportion of final observations (%) 78% 79% 78% T77% 76% 77% T77% T77% 77%

3.2 Variables

3.2.1 Dependent variables

The dependent variable in this study is firm risk, which refers to volatility
in a firm’s return stream and is identified as a source of agency conflict (Bathala
and Rao, 1995; Hutchinson, 2003). Core et al. (1999) asserted that firm risk, as
a measure of both the firm’s information environment and the risk of its
operating environment, is also an important determinant of the level of
managers’ incentive to operation decisions. In short, firm risk refers to
variability in organizational returns and the increased chance of corporate ruin
(Bloom and Milkovich, 1998; Hutchinson, 2003). According to related
literature, such as Ahmed et al. (2002), Hutchinson (2003), Hsueh (2008), Lee
etal. (2011), and Miralles-Marcelo et al. (2015), the factor of firm risk adopted
in this study refers to volatility in a firm’s return stream, including three
measures:  standard deviation of return on equity (ROESD), standard
deviation of return on assets (ROASD), and standard deviation of stock return
(RETSD). ROESD and ROASD are calculated from the past 8 quarterly returns
from the end of the sample year, and RETSD is calculated from the past 24



PLRE—FELFN2 R 2 S L 8¢  HHEERETERHPLR DL D JIF 95
e ) WR A N

monthly returns starting from the end of the sample year.?

3.2.2 Independent variables

This study has three independent variables: a dummy variable for family
firm (FAMILY), the growth opportunity for a family firm (GROWTH), and
control-cash flow right deviation for family members (SEP).

3.2.2.1 Family firm (FAMILY)

The source of this study’s variable data is from the TEJ database, which
uses the four criteria (mentioned on the Section of 3.1 Sample) to define a
“single family controlling” firm, and so I define a “single family controlling”
firm as a “family firm”. In other words, as long as a company meets one of the
four criteria, the TEJ database defines the sample company as a “single family
controlling” firm, and I define it as a “family firm”. The four criteria follow
other studies, such as Lee and Liao (2004), Claessens et al. (2000), Faccio and
Lang (2002), Villalonga and Amit (2006), Chen and Ho (2009), Lin and Chang
(2009), and Tang (2010).

3.2.2.2 Growth opportunities for the family firm (GROWTH)

This research references the literature, such as Rosen (1982), Smith and
Watts (1992), Core et al. (1999), Brick et al. (2006), and Miralles-Marcelo et
al. (2015), and takes the ratio of market value to book value (GROWTH) as a
proxy for growth opportunities.

3.2.2.3 Control-cash flow right deviation for family members (SEP)

Control-cash flow right deviation for family members (SEP) is defined
as the ratio of control rights to cash flow rights, where the former is computed
as the sum of the minimum ownership in each control chain of the ownership
structure, in order to determine the lowest voting rights of the controlling
shareholders. In contrast, cash flow rights are measured as the ratio of shares
owned by the ultimate shareholders to the total number of shares (La Porta et

8 According to regulations starting from 2008, the quarterly reports of listed companies must be completed and provided
to investors. Therefore, if the standard deviation of the three measures is calculated for the past 12 quarters or 36 months
beginning from the end of the sample year, then there are no quarterly reports provided in 2007. As a result, this study
decides to calculate the standard deviation of the three measures for the past 8 quarterly returns or 24 monthly returns
starting from the end of the sample year.
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al., 2000; Claessens et al., 1999; Tsai et al., 2003).

3.2.3 Control variables

Referring to the related literature, such as Jo and Na (2012) and Miralles-
Marcelo et al. (2015), this study adds five control variables to the model:
natural logarithm of total assets (SIZE), ratio of total debt to total assets
(DEBT), return on assets (ROA), ratio of capital expenditure to sales revenue
(CAPEX), and growth rate of sales revenue (SG). In addition, consistent with
other studies, I also add D, YEAR, and INDUSTRY to control for trading type,
firm-year, and industry influence, respectively.

3.3 Regression model

| use Model 1 to test H1, H2, and H3. H1 asserts that according to the risk
effect of the convergence of interest hypothesis, the level of firm risk for family
firms is lower than that for non-family firms. H1 is supported if PB; is
significantly negative. H2 states that, ceteris paribus, according to the risk
effect of the convergence of interest hypothesis, growth opportunities mitigate
the negative correlation between the level of firm risk and family firms. H2 is
supported if B4 is significantly positive. H3 notes that, ceteris paribus, according
to the risk effect of the convergence of interest hypothesis, control-cash flow
right deviation mitigates the negative correlation between the level of firm risk
and family firms. H3 is supported if Bs is significantly positive.

The study presents Model 1 as follows:
RISKi = Bo+P1FAMILY; +Pp2GROWTH; +BsSEP; ++BsFAMILY; *GROWTHi
+BsFAMILY i *SEP; ++P6SIZEi +p7DEBTi +BsROA, r+HBsCAPEXi t +B10SGit

+B11Dit+ P12INDUSTRY i 1+Y 3917 B3 YEAR « +eit (1)
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The measure of firm risk adopted herein includes three measures:
standard deviation of return on equity (ROESD), standard deviation
of return on assets (ROASD), and standard deviation of stock return

RISK: (RETSD). ROESD and ROASD are calculated from the past 8
quarterly returns from the end of the sample year; RETSD is
calculated from the past 24 monthly returns starting from the end of
the sample year.

Dummy variable for a family firm; if a company meets one of the
following four criteria, then “FAMILY” is equal to 1 and 0
otherwise: (1) the chairman and CEO roles are served by one
specific family member; (2) the ratio of family board members is

EAMILY: more than 50% (not including affiliated directors), and the ratio of

' affiliated directors and outside directors is less than 33%; (3) the
ratio of family board members is larger than 33%, and at least three
members of the ultimate controlling family are directors and
managers; and (4) the family shareholding ratio exceeds the critical
proportion of shares.

GROWTH: Growth opportunities - the ratio of market value to book value.

SEP- Control-cash flow right deviation, measured as the ratio of control

' rights to cash flow rights.

SIZE: Natural logarithm of total assets.

DEBT: Ratio of total debt to total assets.

ROA: Return on assets, defined as net income divided by total assets.

CAPEX: Ratio of capital expenditure to sales revenue.

SG: Growth rate of sales revenue.

D: Dummy variable equal to 1 if a TWSE-listed firm and O otherwise.

YEAR: Dummy variable coded as 1 for firm i in year t and O otherwise.
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An indicator set to each industry category according to the codes of
INDUSTRY:
the TEJ database.
t: t year; the research period is from 2010 to 2017.
i: i" firm.
Eit Residuals.

4. Empirical Results

4.1 Descriptive statistics and correlation analyses

Table 2 reports the descriptive statistics of the variables. It can be seen that
the mean (median) values of ROESD, ROASD, and RETSD for family firms
are respectively 6.116 (5.019), 4.607 (3.780), and 14.417 (13.385); on the other
hand, the mean (median) values of ROESD, ROASD, and RETSD for non-
family firms are respectively 6.697 (5.693), 5.005 (4.244), and 14.880 (13.875).
In addition, the difference in the mean value of ROASD and RETSD between
family firms and non-family firms is significant at the 1% level in a two-tailed
test. The mean value of ROESD for family firms is significantly lower than that
for non-family firms at the 10% level in a one-tailed test. In short, with regard
to the descriptive statistics of ROESD, ROASD, and RETSD, the mean
variables for family firms are significantly lower than those for non-family
firms; therefore, H1 is supported.

The mean values for the other two independent variables, GROWTH and
SEP, are 1.645 and 1.701 for family firms (1.857 and 3.873 for non-family
firms), respectively, and the difference in the mean value of GROWTH and
SEP between family firms and non-family firms is significant at the 1% level
in a two-tailed test. The market value of family firms (non-family firms) is
1.645 (1.857) times the book value, and the control rights of family firms (non-
family firms) are 1.701 (3.873) times the cash flow rights. In addition, the mean
values for the five control variables, SIZE, DEBT, ROA, CAPEX, and SG, are
9.636, 0.416, 0.086, 0.686, and 0.154 (9.579, 0.401, 0.096, 0.495, and 0.198)
for family firms (non-family firms), respectively. Finally, the mean value for D
Is 0.588 (0.504) for family firms (non-family firms), as the number of TWSE-
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listed firms in the two sub-samples is a bit higher than the number of TPEXx-
listed firms. To summarize, except for the variables of ROESD and SG, the
significance for the difference in the mean value of all other variables between
family firms and non-family firms is at the 1% level in a two-tailed test.

Table 3 shows the Pearson correlation and Spearman correlation of Model
1. The results note that RISK (ROESD, ROASD, RETSD) and FAMILY do
not significantly correlate based on Pearson correlation; however, RISK
(ROESD, ROASD, RETSD) and FAMILY do significantly negatively
correlate based on Spearman correlation. FAMILY and GROWTH have
significantly negative correlations under two types of definition; however,
GROWTH and RISK (ROESD, ROASD, RETSD) have significantly positive
correlations under two types of correlation. On the other hand, FAMILY and
SEP have significantly positive (no significant) correlations based on Pearson
correlation (Spearman correlation), but SEP and RISK (ROESD, ROASD,
RETSD) have no significant correlations under two types of definition. By
simply looking at the significance of the correlation coefficients between the
two variables it is not possible to decide accurately whether this paper’s
hypotheses can be supported, because the correlation coefficients between the
two variables do not control the effect of other variables. Therefore, | use
regression analysis to explore the hypotheses in greater detail.
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Table 2 Descriptive statistics of Model 1

FAMILY=1

Variable N Mean Med Std. Dev. Max Min
ROESD 6,109 6.116 5.019 28.009 1,111.400 0.199
ROASD 6,109 4.607*** 3.780 5.223 211.756 0.120
RETSD 6,109 14.417*** 13.385 5.847 50.919 2.798
GROWTH 6,109 1.645*** 1.244 1.689 55.386 0.067
SEP 6,109 1.701*** 1.051 2.630 78.125 1
SIZE 6,109 9.636*** 9.556 0.643 12.391 7.254
DEBT 6,109 0.416*** 0.415 0.179 0.987 0.006
ROA 6,109 0.086*** 0.079 0.098 0.965 -0.717
CAPEX 6,109 0.686*** 0.356 4.394 254.151 0
SG 6,109 0.154 0.042 62.390 4,174.655 -1
D 6,109 0.588*** 1 0.492 1 0
FAMILY=0

Variable N Mean Med Std. Dev. Max Min
ROESD 3,542 6.697 5.693 11.633 176.717 0.084
ROASD 3,542 5.055 4.244 3.361 37.247 0.121
RETSD 3,542 14.880 13.875 6.340 98.466 2.944
GROWTH 3,542 1.857 1.352 4.091 192.868 0.041
SEP 3,542 3.873 1.166 17.790 416.667 1
SIZE 3,542 9.579 9.486 0.644 12.175 6.110
DEBT 3,542 0.401 0.394 0.203 4.854 0.008
ROA 3,542 0.096 0.093 0.114 0.811 -0.696
CAPEX 3,542 0.495 0.235 1.552 31.681 0
SG 3,542 0.198 0.058 2.308 111.453 -0.979
D 3,542 0.504 1 0.500 1 0

1. Variable definitions: ROESD: A proxy for firm risk, defined as the standard deviation of return on equity. ROASD:
A proxy for firm risk, defined as the standard deviation of return on assets. RETSD: A proxy for firm risk, defined as
the standard deviation of stock return. FAMILY: Dummy variable for a family firm. If a company meets one of the
following four criteria, then it is equal to 1 and 0 otherwise: (1) the chairman and CEO roles are served by one specific
family member; (2) the ratio of family board members is more than 50% (not including affiliated directors), and the ratio
of affiliated directors and outside directors is less than 33%; (3) the ratio of family board members is larger than 33%,
and at least three members of the ultimate controlling family are directors and managers; and (4) the family shareholding
ratio exceeds the critical proportion of shares. GROWTH: Growth opportunities, defined as the ratio of market value
to book value. SEP:  Control-cash flow right deviation, measured as the ratio of control rights to cash flow rights. SIZE:
Natural logarithm of total assets. DEBT: Ratio of total debt to total assets. ROA: Return on assets, defined as net
income divided by total assets. CAPEX: Ratio of capital expenditure to sales revenue. SG: Growth rate of sales
revenue. D:  Dummy variable equal to 1 if the company is a TWSE-listed firm and 0 otherwise.

2. *** indicates significance for the difference in the mean value of variables between family firms and non-family firms
at the 1% level in a two-tailed test.
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4.2 Regression analyses

Winsorizing is the transformation of statistics by limiting extreme values in
the statistical data to reduce the effect of outliers. This research refers to Garvey
and Milbourn (2003) and sets the top and bottom 1% of the sample of all
variables to the numbers of 1% and 99%, respectively. My study uses panel
datasets that consist of a number of observations over time on a number of
cross-sectional units. If serial correlation exists, then the estimated variances of
the regression coefficients are biased, leading to unreliable hypothesis testing
(Hanushek and Jackson, 1977).

To avoid the above-mentioned problem, the standard errors in the
regression model are all corrected by clustered robust standard errors (Peterson,
2009; Gow et al., 2010). The empirical results of Model 1 are in Table 4,
showing that the estimated coefficients of FAMILY are all significantly
negative no matter whether | define RISK as ROESD, ROASD, or RETSD, and
their t values are respectively -1.92, -2.93, and -2.03. Therefore, the results
support H1: According to the risk effect of the convergence of interest
hypothesis, the level of firm risk for family firms is lower than that for non-
family firms. This means that the higher the shareholdings of managers are, the
more consistent the interests of them and family members will be. Therefore,
the behaviors of managers in the family firm are in alliance with family
members, and thus both family members and managers in the family firm will
reduce behaviors that can harm their firm value and seek to manage such firm
risk (Erbetta et al., 2013). Family members and managers in the family firm are
thus expected to aggressively manage the risk of the firms in order to lower it.

The estimated coefficients of GROWTH are 0.009, 0.009, and 0.032 and
are significant at the 10% level (t=1.89, 1.81, and 1.85), which agree with
studies such as Smith and Watts (1992) and Gaver and Gaver (1993) and
indicate that the level of firm risk is higher for firms with greater growth
opportunities. Furthermore, the estimated coefficients of SEP are significantly
positive (t=1.78, 1.81, and 2.01) and also consistent with studies such as Du
and Dai (2005) and Zhang et al. (2014). The estimated coefficients of the
interaction term (FAMILY*GROWTH) are 0.683, 0.224, and 0.125, and the t
values are 2.69, 4.36, and 2.18. Thus, the results support Hypothesis 2:


https://en.wikipedia.org/wiki/Statistic
https://en.wikipedia.org/wiki/Extreme_value
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Outliers
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Ceteris paribus, according to the risk effect of the convergence of interest
hypothesis, growth opportunities mitigate the negative correlation between the
level of firm risk and family firms. This is in agreement with the concepts
mentioned in the literature, such as Granovetter (1973), Sirmon and Hitt (2003),
and Dow and McGuire (2016), who indicated that growth opportunities
positively impact the level of firm risk. Moreover, the estimated coefficients of
the interaction term (FAMILY*SEP) are 0.175, 0.024, and 0.136, and the t
values are 1.88, 1.89, and 3.70. Therefore, the results support Hypothesis 3:
Ceteris paribus, according to the risk effect of the convergence of interest
hypothesis, control-cash flow right deviation mitigates the negative correlation
between the level of firm risk and family firms. The results are in accordance
with the assertions of the literature, such as Fama and Jensen (1983), James
(1999), Hermalin and Weisbach (2001), and Chen and Nowland (2010),
meaning that control-cash flow right deviation increases the level of firm risk.

To summarize up, the empirical results herein support all the hypotheses
set out in this study. As for the control variables in Model 1, the results are
consistent with those in other research, and thus details will not be provided
here. Except for CAPEX and SG, all other control variables are statistically
significant. The setting of control variables in this study is thus suitable.

Table 4 Regression statistics of Model 1 (N=9,651)

RISKi
=Bo+BLFAMILY i +B2GROWTH; +BsSEP; +BsFAMILY; *GROWTH; +BsFAMILY  *SEP; +BsSIZEi
+B7DEBTi't+BgROAi' t+B9CAPEXi,t+BlOSGi,t+BllDi,t+ Blz|NDUSTRYi,t+Z%8% Bl3YEARi,t +&t

RISK=ROESD RISK=ROASD RISK=RETSD
Variable Parameter  Parameter = Parameter  Parameter  Parameter Parameter
Estimate Estimate Estimate Estimate Estimate Estimate
Intercept 35.302 34.114 11.335 11.021 31.215 30.511
(6.28)***  (6.15)***  (10.35)***  (9.01)***  (14.22)***  (13.88)***
-0.110 -0.413 -0.123 -0.447 -0.195 -0.348
FAMILY
(-1.69)* (-1.92)* (-2.03)** (-2.93)*** (-1.71)* (-2.03)**
GROWTH 0.129 0.009 0.050 0.009 0.067 0.032
(1.66)* (1.89)* (1.73)** (1.81)* 1.74)* (1.85)*
SEP 0.003 0.002 0.001 0.005 0.009 0.004
(1.73)* (1.78)* 1.71)* (1.81)* (1.73)* (2.01)**
EAMILY*GROWTH 0.683 0.224 0.125
(2.69)*** (4.36)*** (2.18)**
EAMILY*SEP 0.175 0.024 0.136
(1.88)* (1.89)* (3.70)***
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SIZE -3.759 -3.678 -3.732 -3.677 -1.642 -1.670
(-6.00)***  (-5.85)*** (-5.97)***  (-5.40)*** (-11.42)*** (-11.05)***

DEBT 11.655 11.324 10.078 10.031 2.821 2.772
(6.08)***  (5.89)***  (1.21) (1.08) (6.51)*** (6.45)***

ROA -14.875 -13.789 -4.934 -4.521 -8.586 -8.709
(-4.04)***  (-3.75)*** (-6.84)***  (-6.25)*** (-10.52)*** (-10.58)***

CAPEX -0.001 -0.004 -0.008 -0.007 0.027 0.022
(-0.02) (-0.06) (-0.50) (-0.49) (1.52) (1.23)

G -0.001 -0.005 -0.001 -0.005 0.003 0.003
(-0.10) (-0.14) (-0.51) (-0.52) (1.17) (1.13)

D -2.191 -2.214 -2.332 -2.330 -1.155 -1.134
(-2.90)***  (-2.95)***  (-2.25)** (-2.29)**  (-6.84)***  (-6.76)***

INDUSTRY YES YES YES YES YES YES

YEAR YES YES YES YES YES YES

AdjR? 0.024 0.028 0.037 0.049 0.159 0.199

F Value 8.18 8.55 20.92 22.09 106.2 97.52

Pr>F <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

1. All variables are as defined in Table 2. 2. ***, ** and * indicate significance at the 1%, 5%, and 10%
levels, respectively.
3. The VIF of all variables is less than 2.

4.3 Additional analysis

The paper proceed with three additional analyses: (1) investigate the
impact of the global financial crisis on the issue at hand; (2) address the
problem of firm clustering by adjusting the standard errors and related t-
statistics in estimating Equations; and (3) does this paper’s findings hold after
matching with control firms?

First, the global financial crisis started around the end of 2007. According
to Chen (2009) and Wang (2013), this crisis impacted company growth rates,
and any decreasing growth rate will likely raise the level of firm risk. Therefore,
this study chooses the research period from the start of 2010 in order to avoid
the impact of this global financial crisis on firm risk for Taiwanese listed firms.
However, taking Tatung Inc. in 2008 as a one family controlling firm example,
the controlling family members misused and stole firm assets for family use,
resulting in a great scandal and depreciation in its stock price and profits.
Johnson et al. (2000) argued that a family controlling firm may increase the
likelihood of tunneling and also documented that tunneling is more likely to
happen during a financial crisis in emerging economies. In other words, H1 will
likely not be supported by the data, if the study employs data during the
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financial crisis period (2008-2009). Therefore, excluding data during a
financial crisis and concluding that family firms have lower levels of risk is
incomplete. Thus, this research employs data during the financial crisis period
(2008-2009) to examine H1 again. The empirical results are in Table 5,
showing that the estimated coefficients of FAMILY are all significantly
positive no matter whether | define RISK as ROESD, ROASD, or RETSD, and
t values are respectively 1.77, 1.80, and 1.68. Therefore, the results do not
support H1. On the contrary, the results show that the level of firm risk for
family firms is higher than that for non-family firms. The findings employing
data after the financial crisis erupted are in accordance with the literature, such
as Johnson et al. (2000) and Chen et al. (2012). Furthermore, the results are
consistent with Taiwanese studies, such as Chen (2009) and Wang (2013),
implying the global financial crisis impacted a company’s growth rate, and that
a decreasing growth rate will raise the level of firm risk. As a result, when my
paper chooses its period of research from 2008 to 2009 (during the global
financial crisis), the study results will include the impact of this crisis on firm
risk. In other words, choosing the research period from 2010 to 2017 has an
incremental research contribution for this paper, because this time period
avoids the influence of the global financial crisis.

Second, following Rogers (1993) and Ettredge et al. (2014), | address the
problem of firm clustering by adjusting the standard errors and related t-
statistics in estimating Model 1. The untabulated results of Model 1 show that
the estimated coefficients of FAMILY are all significantly negative as | define
RISK as ROESD, ROASD, or RETSD, and their t values are respectively -1.95,
-2.97, and -2.06. Therefore, the results support H1: According to the risk
effect of the convergence of interest hypothesis, the level of firm risk for family
firms is lower than that for non-family firms. In addition, the estimated
coefficients of the interaction term (FAMILY*GROWTH) are all significantly
positive as | define RISK as ROESD, ROASD, or RETSD, and their t values
are respectively 2.70, 4.29, and 2.11. Thus, the results support Hypothesis 2:
Ceteris paribus, according to the risk effect of the convergence of interest
hypothesis, growth opportunities mitigate the negative correlation between the
level of firm risk and family firms. Finally, the estimated coefficients of the
interaction term (FAMILY*SEP) are all significantly positive as | define RISK
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as ROESD, ROASD, or RETSD, and their t values are respectively 1.89, 1.87,
and 3.66. Therefore, the results support Hypothesis 3:  Ceteris paribus,
according to the risk effect of the convergence of interest hypothesis, control-
cash flow right deviation mitigates the negative correlation between the level
of firm risk and family firms. To sum up, as | address the problem of firm
clustering by adjusting the standard errors and related t-statistics in estimating
Model 1, the results are in accordance with the assertions of prior findings of
4.2 Regression analyses.

Third, to further confirm the findings reported in Section 4.2, | use control
firms to discern the effect of different industry on firm risk. This procedure
allows me to determine the effect of the core events - that is, the level of firm
risk between a family firm and non-family. According to another study, like
Tai and Hwang (2020), | select control firms according to the same industry
and the most similar assets size, measured by the natural logarithm of total
assets at the end of each year. Based on the untabulated results, the estimated
coefficients of FAMILY are all significantly negative as | define RISK as
ROESD, ROASD, or RETSD, and their t values are respectively -1.99, -3.01,
and -2.19. Therefore, the results support H1. In addition, the estimated
coefficients of the interaction term (FAMILY*GROWTH) are all significantly
positive as | define RISK as ROESD, ROASD, or RETSD, and their t values
are respectively 2.88, 4.32, and 2.14. Thus, the results support Hypothesis 2.
Furthermore, the estimated coefficients of the interaction term (FAMILY*SEP)
are all significantly positive as | define RISK as ROESD, ROASD, or RETSD,
and their t values are respectively 1.95, 1.96, and 3.71. Therefore, the results
support Hypothesis 3. In short, when I use control firms to discern the effect of
different industry on firm risk, the results are consistent with those of the main
tests.
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Table 5 Regression statistics of Model 1 during the financial crisis period (N=2,894)

RISKi,

=BotP1FAMILY i +B2GROWTH; +BsSEP; ++BsFAMILY i *GROWTH; +BsFAMILY'; *SEP; ++PeSIZE:i ¢
+B7DEBTi +BsROA;, t+BsCAPEXi  +B10SGi +B11Di+ B12INDUSTRY i +Y.3098 B13 YEARI +&¢

RISK=ROESD RISK=ROASD RISK=RETSD
. Parameter ~ Parameter Parameter Parameter Parameter  Parameter
Variable . . . . . .
Estimate Estimate Estimate Estimate Estimate Estimate
-15.534 -24.685 35.219 29.062 24.89 17.05
Intercept
(-0.85) (2.06)** (1.36) (1.12) (0.84) (1.47)
EAMILY 1.781 1.696 0.545 0.527 0.248 0.257
(1.78)* a.77)* (1.82)* (1.80)* (2.70)* (1.68)*
1.692 1.865 0.172 0.215 0.308 0.264
GROWTH (15.59)***  (15.99)***  (5.76)*** (6.14)*** (5.28)***  (4.25)***
SEP 0.014 0.015 0.005 0.005 0.009 0.007
1.74)* (1.76)* (1.85)* (1.78)* (2.75)* (1.82)*
0.796 0.142 0.214
FAMILY*GROWTH - (3.99)*** - (2.37)*%* - (2.01)**
0.067 0.004 0.107
FAMILY*SEP ) (1.88)* ) (1.98)*** ) (2.15)**
SIZE -3.115 -3.58 -2.558 -2.577 -2.529 -2.351
(-1.39) (-1.6) (-3.64)***  (-3.66)***  (-2.12)**  (-1.97)***
DEBT 18.216 16.264 18.486 28.848 3.589 8.184
(1.33) (2.65)***  (0.95) (1.32) (0.05) (0.71)
ROA -0.964 -0.98 -0.701 -0.703 -0.572 -0.557
(-5.26)***  (-5.36)***  (-12.06)*** (-12.11)*** (-3.13)*** (-3.05)***
CAPEX -0.379 -0.384 -0.421 -0.421 -0.006 -0.005
(-0.34) (-0.34) (-1.13) (-1.13) (-3.13)**-  (-3.05)***
G -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(-0.11) (-0.13) (-0.43) (-0.43) (-0.16) (-0.13)
D -1.179 -1.232 -0.79 -0.798 -1.881 -1.865
(-2.36)***  (-2.47)***  (-4.92)***  (-4.98) ***  (-6.70)***  (-6.65)***
INDUSTRY YES YES YES YES YES YES
YEAR YES YES YES YES YES YES
AdjR? 0.134 0.139 0.090 0.092 0.083 0.089
F Value 41.12 36.21 26.31 22.72 22.08 19.12
Pr>F <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

1. All variables are as defined in Table 2.
2. *** ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.
3. The VIF of all variables is less than 2.
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4.4 Endogeneity analyses

4.4.1 Heckman’s two-stage estimation

The estimation of Model 1 may suffer from endogeneity. In other words,
a company with a higher level of firm risk may be more likely to be a non-
family firm. To alleviate the concern about endogeneity, Heckman’s two-stage
estimation is used to mitigate self-selection bias (Heckman, 1979; Ball and
Schivakumar, 2005; Katz, 2009; Zhang et al., 2014).

Following the Heckman (1979) procedure and referring to other studies,
such as Lee and Liao (2004), Claessens et al. (2000), Faccio and Lang (2002),
Villalonga and Amit (2006), Chen and Ho (2009), Lin and Chang (2009), and
Tang (2010), | estimate a probit model in the first stage with the ratio of family
members serving as directors on the board, a dummy variable for whether the
family shareholding ratio exceeds the critical proportion of shares (which is
according to Cubbin and Leech (1983)), the number of family members serving
as managers, and the number of family members serving as directors. | also add
D, YEAR, and INDUSTRY to respectively control for trading type, firm-year,
and industry influence. The adjusted R square of the first stage model is 0.282;
therefore, it is suitable for this research to employ the above-mentioned
variables as predictors in the first stage. The inverse Mill’s ratio (MILLS) for
each firm is calculated and added to the second stage as an instrument variable.

The estimated coefficients of MILLS in Table 6 are 0.113, 0.121, and
0.201, and the t values are 2.05, 1.92, and 1.98. Therefore, employing
Heckman’s two-stage estimation to solve self-selection bias is workable in this
study. The results of Table 6 show that if the paper defines RISK as ROESD,
ROASD, or RETSD, then the t values of FAMILY are -1.85, -1.98, and -1.81,
the t values of FAMILY*GROWTH are 1.82, 1.90, and 2.03, and the t values
of FAMILY*SEP are 1.88, 1.97, and 2.03. The results are consistent with
previous findings herein.
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Table 6 Regression statistics of Heckman’s two-stage estimation (N=9,651)
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RISKi,

=Bot+P1FAMILY i +B2GROWTH; +BsSEP; +B4sFAMILY i *GROWTH; ++BsFAMILY' *SEP; +B6SIZE; 7
DEBT +BsROA; +BoCAPEXi  +B10SGi+B11Di+ B12INDUSTRY i +¥.3017 B13 YEARI +&¢

RISK=ROESD RISK=ROASD RISK=RETSD
Variable Parameter Parameter Parameter Parameter  Parameter Parameter
Estimate Estimate Estimate Estimate Estimate Estimate
6.502 5.943 5.101 5.102 8.403 8.601
Intercept
(1.51) (1.61) (1.27) (1.50) (1.48) (1.54)
EAMILY -0.109 -0.401 -0.141 -0.462 -0.588 -0.644
(-1.89)* (-1.85)* (-1.68)* (-1.98)** (-1.82)* (-1.81)*
A2 . 152 .054 14 A
GROWTH 0.129 0.039 0.15 0.05 0.145 0.165
(1.69)* (2.00)** (1.94)* (1.84)* (1.76)* (1.84)*
SEP 0.014 0.014 0.012 0.005 0.008 0.004
2.74)* (1.85)* (1.75)* 1.72)* 1.79)* (12.92)*
0.688 0.201 0.221
FAMILY*GROWTH - - -
(1.82)* (1.90)* (2.03)**
2 .02 .232
FAMILY*SEP - 0.239 - 0.020 - 0.23
(1.88)* (1.97)** (2.03)**
SIZE -2.702 -2.604 -2.759 -2.802 -1.651 -1.615
(-5.51)***  (-4.07)***  (-5.31)***  (-5.09)***  (-10.45)***  (-10.02)***
DEBT 6.544 6.761 6.522 6.539 2.803 2.760
(4.12)*** (4.21)*** (3.97)*** (3.81)*** (5.01)*** (5.45)***
ROA -10.803 -10.783 -10.940 -10.394 -5.519 -5.708
(-3.03)***  (-3.64)***  (-3.63)***  (-3.51)*** (-8.12)***  (-8.21)***
-0.002 -0.003 -0.002 -0.004 -0.032 -0.021
CAPEX
(-0.04) (-0.05) (-0.08) (-0.09) (-1.43) (-1.32)
G -0.005 -0.001 -0.001 -0.004 -0.004 -0.004
(-0.14) (-0.19) (-0.16) (-0.25) (-1.25) (-1.12)
D -2.185 -2.203 -2.227 -2.333 -1.189 -1.194
(-2.92)***  (-2.91)***  (-2.81)***  (-2.91)***  (-2.84)***  (-2.90)***
MILLS 0.110 0.113 0.123 0.121 0.207 0.201
(2.02)** (2.05)** (1.93)* (1.92)* (1.94)* (1.98)**
INDUSTRY YES YES YES YES YES YES
YEAR YES YES YES YES YES YES
AdjR? 0.025 0.027 0.037 0.041 0.182 0.210
F Value 9.51 9.40 22.77 23.04 104.0 95.72
Pr>F <.0001 <.0001 <.0001 <.0001 <.0001 <.0001

1. All variables are as defined in Table 2.
2. *** ** and * indicate significance at the 1%, 5%, and 10% levels, respectively.
3. The VIF of all variables is less than 2.
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4.4.2 Reverse causality issue

As it is possible that the results herein are driven by reverse causality, |
refer to other studies, like Tai et al. (2015), and replace my dependence variable
of RISK;; with RISK; .1 to solve the problem of reverse causality. My findings
demonstrate that if | define RISK as ROESD, ROASD, or RETSD, then the t
values of FAMILY are -191, -2.02, and -1.86, the t values of
FAMILY*GROWTH are 1.88, 1.95, and 2.09, and the t values of
FAMILY*SEP are 1.92, 2.05, and 2.11, respectively. The results are consistent
with previous findings herein.

4.4.3 Fixed effect model

The estimation of Model 1 may suffer from endogeneity. For example, it
is likely that this study omits some unobservable variables that simultaneously
affect risk and the relationships among family firm, growth opportunities, and
control-cash flow right deviation. To alleviate the concern about the omitted
variable problem, I refer to other studies, such as Conyon and He (2011) and
Zhang et al. (2014), and employ the fixed effect model to solve it.

The fixed-effect model can mitigate the endogeneity that arises from
omitted unobservable variables, and it is used to analyze longitudinal data with
repeated measures on both independent and dependent variables. It has the
attractive feature of controlling for all stable characteristics of the observations,
whether measured or not. Therefore, | employ a fixed-effect model to control
both firm-fixed effect and year-fixed effect, re-run Model 1 to alleviate the
concern about the omitted variable problem, and examine my hypotheses again.

My empirical results show that when | define RISK as ROESD, ROASD,
or RETSD, then the t values of FAMILY are -1.94, -2.08, and -1.89, the t values
of FAMILY*GROWTH are 1.92, 1.99, and 2.11, and the t values of
FAMILY*SEP are 1.96, 2.07, and 2.14, respectively. These results are
consistent with prior results.



PRE-FELENIIRGE SEPE RO RN ERBRERDES D fIE 111
OB R ' pT % gLk

5. Conclusions

According to prior Taiwanese research, such as Kuo and Wang (2017)
reported that around 67% of TSE-listed companies in Taiwan are family firms.
Therefore, family firms are an important organization in Taiwan, and so its
topic is worth using Taiwanese data for further exploration. In addition,
uncertainty exists in the actual economic environment, and this is the reason
why an evaluation of firm risk is not only the focus of academic studies, but
also for many investors. Thus, this paper uses listed firms in Taiwan from 2010
to 2017 to investigate whether the level of firm risk for family firms is lower
than that for non-family firms and further examines the moderating effects of
growth opportunities and control-cash flow right deviation under the viewpoint
of the risk effect of the convergence of interest hypothesis.

The empirical results show that no matter whether firm risk is defined as
standard deviation of return on equity (ROESD), standard deviation of return
on assets (ROASD), or standard deviation of stock return (RETSD), the level
of risk for family firms is lower than that for non-family companies. These
findings are consistent with the risk effect of the convergence of interest
hypothesis, which claims that the higher the shareholdings of managers are, the
more consistent their interests and those of family members will be. Because
the shareholdings of family members are higher, family members and managers
in the family firm will seek to aggressively manage such firm risk, and thus the
level of risk is lower at family firms. In short, the three measures of firm risk
all support that both growth opportunities and control-cash flow right deviation
for family members mitigate the negative correlation between the level of firm
risk and family firms. Moreover, as the study employs data during the financial
crisis period (2008-2009), the findings document that the level of firm risk for
family firms is higher than that for non-family firms, which run opposite to the
results using data after the financial crisis period.

In summary, this study offers some implications to the risk effect of the
convergence of interest hypothesis. The first implication is using the risk effect
of the convergence of interest hypothesis to explore whether the level of firm
risk for family firms is lower than that for non-family firms and to further
examine the moderating effects of growth opportunities and control-cash flow
right deviation. According to my findings, the level of firm risk for family firms
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is lower than that for non-family firms. Moreover, growth opportunities and
control-cash flow right deviation mitigate the negative correlation between the
level of firm risk and family firms.

Second, this paper uses three different measures to proxy firm risk and
achieves consistent results. Therefore, the findings of this study are robust and
can serve as a supplement to the literature related with the risk effect of the
convergence of interest hypothesis.

Third, the study uses data during the financial crisis period (2008-2009) to
examine H1. The results are consistent with the findings of Chen et al. (2012),
who employed listed family firms from Taiwan before the global financial
crisis occurred, indicating that the level of firm risk for family firms is higher
than that for non-family firms during a financial crisis. In short, through
comparing empirical results of these two papers, researchers can realize that
the global financial crisis really did impact the correlation between the level of
firm risk and family/non-family firms, implying during the global financial
crisis period, the level of firm risk for non-family firms is lower than that for
family firms; however, after the global financial crisis period, the level of firm
risk for non-family firms is higher than that for family firms. To sum up, during
the global financial crisis period, the empirical results do not support the risk
effect of the convergence of interest hypothesis; however, after the global
financial crisis period, the findings support the risk effect of the convergence
of interest hypothesis. The above discussions can complement the
shortcomings of this hypothesis.

My work also offers five implications to practitioners. First, both return
rate and risk are key concerns of investors; in other words, investments with a
high return rate are not necessarily better investments than those with a low
return rate, because investors also have to consider the level of risk related to
the rate of return. According to my results, the level of firm risk for non-family
firms is higher than that for family firms, which offer some implications to
investors. Second, this study uses three different measures to proxy firm risk
and obtains consistent results, and said results are robust and can serve as a
reference for practitioners. Third, this study also explores the moderating
effects of growth opportunities and control-cash flow right deviation. The
empirical results with regard to the moderating effects can be used as a
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reference for investors when they make investment decisions related to growth
opportunities and control-cash flow right deviation. Fourth, this work’s results
are also relevant to insurance companies’ research and practice, because during
their investment process investors or insurance companies may take on the
roles of antecedents and outcomes of family firms’ risk aversion as seen in
Anderson et al. (2012). Fifth, I find during (after) the global financial crisis
period that the level of firm risk for non-family firms is lower (higher) than that
for family firms. The findings are consistent with Johnson et al. (2000), Chen
(2009), Chen et al. (2012), and Wang (2013), showing that the results using
data during the financial crisis period run opposite to the results using data after
the financial crisis period.

This study has four recommendations for future research. (1) There are
two opposing effects of the convergence of interest hypothesis: a reward
effect and a risk effect. Among the two, the reward effect captures the increase
in family members’ wealth associated with risk increases when their equity
ownership can be viewed as an option on the levered firm with the value of
equity ownership increasing with stock risk; however, the risk effect captures
the decline in utility for risk-averse family members associated with greater
risk when their human capital and wealth are highly concentrated in the same
firm and are exposed to that risk. In my paper, | adopt the viewpoint of the risk
effect to develop my hypothesis. Thus, my findings may not continue to be
workable under the viewpoint of the reward effect, and therefore | suggest that
future studies can try to develop a hypothesis that considers the two effects
simultaneously.

(2) Most family firm analyses have focused on the association between
family firm characteristics and firm performance (Berle and Means, 1932;
Demsetz, 1983; Anderson and Reeb, 2003; Dyer and Whetten, 2006; Maury,
2006; Lin et al., 2011). However, there are many issues that can be further
explored, such as a monitoring mechanism in a family firm.

(3) This study defines risk as the standard deviation of return on equity,
the standard deviation of return on assets, and the standard deviation of stock
return. Future scholars can use other definitions of risk in this context to explore
other avenues of analysis.
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(4) The purpose of my study is to explore the mitigation effect of growth
opportunities and control-cash flow right deviation on the negative correlation
between the level of firm risk and family firms, instead of exploring the
differences of the mitigation effect of these two variables between family firms
and non-family firms. Therefore, 1 recommend future scholars to separate
samples into two sub-samples, family firms and non-family firms, and compare
the mitigation effect of these two variables on these two sub-samples.

Lastly, this study has the following limitation. Different studies have
different definitions of a family firm. As such, the empirical results herein could
vary if alternative definitions are used.
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