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Abstract:

This study examines the impact of family ownership on the performance of family small and medium-size enterprises
(SMEs), the mediating impact of R&D Investment, and the moderating impact of performance hazard. Additionally, by
integrating the mediating and moderating impacts, we propose a moderated mediation model for the performance of
family SMEs. Using 148 samples of domestic SMEs from 2000 to 2016 show that the relationship between family
ownership and performance is negatively correlated, and R&D investments also negatively affects performance.
Furthermore, performance hazard acts as a positive moderator in the family ownership and R&D investment. The
finding’s implications for research and managerial practice are discussed.
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1. Introduction

According to recent research, the proportion of family corporations is increasing both in developed nations and
developing nations. Poza (2013) stated that the corporations controlled and owned by families in the United States account for
90% of all corporations, and Anderson & Reeb (2003) stated that 1/3 of corporations of S&P 500 are family-owned. Also,
according to the research of Chu (2009), 2/3 of East Asian nations are being controlled by individuals or families.

With the worldwide trend of family-owned corporations increasing, there are continued research that the share ratio
of families and performance of corporations are positively related. For instance, according to the research of Randgy & Goel
(2003), higher share ratio of families led to higher performance, and in the research of Chu (2011) researching family
corporations, there was a positive relationship between family ownership and corporation performance, and stronger effects
were conceived when a family member is the CEO or a manager. However, the amount of research between family share ratio
and corporation performance is insufficient (De Massis et al., 2015). Therefore, this research hopes to explore the relationship
between family share ratio and corporation performance based on the stewardship theory of family corporations with family
share of 70% (Nam Young Ho and Moon Seong Joo, 2007).

Also, it is anticipated that with the new paradigm of Fourth Industrial Revolution, and worldwide dispersion of
protection trade and narrowed technological gap with China, research and development investment to develop new products
and services and enhancing organizational operation abilities are deemed important in uncertain business environment
(Gohen & Levinthal, 1990). This research anticipates that investment in research and development would have mediating
effects to the relationship between family share ratio and corporation performance. It is realized that research and
development investment affects corporations’ performance through the research of Chauvin & Hirschey (1993) who stated
that corporations’ research and development expenditure increases corporation profitability and has positive influence on
corporate value and the research of Park Young Seok, Kim Nam Gon and Choi Woon Yeol (2010) who revealed that research
and development investment and corporate performance have positive (+) influence from domestic corporations, and it is
verified from the research of Fama & Jensen (1983) who stated that entrepreneurs are reluctant to invest in long-term and
uncertain investments because of their burden of creating performance through their employment that research and
development investment tendencies differ according to corporate structure.

Additionally, in this research, based on family entrepreneurs perceiving the decline of performance as failure of the
corporation, or their survival being threatened and increasing research and development investment to free themselves from
the threat because not being able to survive means that they are not able to maintain socioemotional wealth that they pursue
from the research of Chrisman et al., (2012), the controlling effect of performance threat between family share ratio and
research and development investment.
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Therefore, this research hopes to validate the relationship between family share ratio and performance as well as the
mediating effect of research and development investment and controlling effect of performance threat of domestic SMEs. For
this purpose, based on the data provided by the Korea Listed Companies Association, research was conducted based on 148
SME manufacturers enlisted on the Korean securities market from 2000 to 2016. The SMEs selected as research sample are
corporations investing in research and development continuously from 2000 to 2016, and corporations whose family member
is owning 5% or more of the corporation’s share and participating in management.

2. Theoretical Background and Hypothesis

2.1. Family Owned Share Ratio and Firm Performance

There are many factors deciding corporate performance, and the efforts to explore corporate performance are being
carried out continuously. There have been many researches conducted to investigate corporation performance according to the
ownership structure of corporations. In earlier research regarding family entrepreneurship, family corporations were viewed
negatively as relative inefficient and profitless organization. Shleifer & Vishny (1997) insisted that family shareholders have
the tendency of providing employment services for family members and treating them as private banks. Also, some research
suggested problems of family corporations forming their management from family members instead of recruiting able experts
with qualifications (Carney, 1998). Likewise, research that the problem of deputy due to the combination of ownership and
control had negative effects on corporate performance was dominant.

Recently, research that there are positive effects between family share ratio and company performance had positive
effects started appearing. In research of 68 SMEs listed in Norway by Randgy & Goel (2003), higher proportion of family share
meant higher performance. Through research of Yammeesri & Lodh (2004) showing that there was a positive relationship
between family ownership share ratio and corporate performance in Thailand, it was revealed that there was a positive
relationship between family ownership and corporate performance. The research of Chu (2009) stated that there was a
positive relationship between family ownership share ratio and corporate performance, and that it had more influence in
SMEs. Research after that stated that positive effects for corporations were stronger if there are family members serving as
corporate CEOs or managers (Chu, 2011). Likewise, through similar research, not only in Asia but Europe, there are research
results of family share ratio having positive effects on corporate performance. This shows results of different direction from
hypothesis based on agency theory used in various past research.

The positive research results between family share ratio and corporate performance from recent research could be
explained through stewardship theory meaning that individuals are not acting for egoistic purposes but acting for the
organizational goals and pro-organizational theoretica state, and this stewardship theory has more influence on family
corporations (Jaskiewicz & Klein, 2007, Lane, Astrachan, Keyt, & McMillan, 2006).

Anderson & Reeb (2003) discovered that family corporations of S&P 500 had 6.65% higher returns on assets
compared to non-family corporations not controlled by families, and had 10% higher return on equity. Before that, on Morck,
Shleifer, Vishny (1998) researched Fortune 500 corporations and discovered that increase of family share ratio increased Tobin
Q as well. Also, Thomsen and Pedersen (2000) stated that concentration of family share ratio had positive relationship on the
profitability and market value of corporations.

This research hopes to explore the relationship between family share ratio and corporate performance with domestic
SMEs based on prior research. Most of domestic SMEs are categorized as family corporations, with owners participating in
management with most of stocks and family members placing themselves as major family executives. Considering the
environment of domestic SMEs and prior research, it is anticipated that family share ratio would have positive influence on
corporate performance. Therefore, this research deducted the following hypothesis.

e Hypothesis 1. Share ratio owned family members would have positive influence on corporate performance

2.2. Mediating Effects of Research and Development Investment

Corporations are able to develop new products and services and increase organizational operation abilities (Gohen &
Levinthal, 1990). However, corporations have different tendencies of research and development investment, and there have
been many researches carried out to investigate this. According to the research of Fama & Jensen (1983), managers have
tendencies of avoiding danger compared to stockholders, and are reluctant to invest in long-term and uncertain investment as
research and development investments because of their burden of having to create performance through their term in office. In
the research of Kim Hyun Seob and Song Jae Yong (2011), when managers own the corporation’s stock, they are less likely to
avoid danger, taking the danger and actively taking part in long-term investment. This is line with the suggestion of Phan & Hill
(1995) who believe that higher share of managers mean that the goals of stockholders and managers are likely to be the same.
Expert managers are burdened by R&D investment, but are motivated by being able to avoid risks by owning stocks, increasing
R&D investment. Likewise, increase of family stock share ratio influences research and development investment positively
from the motivations of family altruism, loyalty, devotion, family relationship and stability (]. Lee, 2006; Miller & Le Breton-
Miller, 2005).

Also, owner-managers have their own wealth connected strongly to the wealth of the corporation that they have
tendencies of attempting to maximizing corporate wealth (Anderson & Reeb, 2003 ;2004). As examined before, owner-
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managers own stock, they are likely to carry out research and development investment in the direction of creating corporate
wealth through long-term investment.

Additionally, according to the research of Miller & Le Brenton-Miller (2005), managers in family corporations try to
maintain close relationships with organizations useful to their corporations, maintaining the financial flow of corporations
through this effort. Corporation partnership maintaining close relationship with financial organizations will have tendencies of
having positive effect on securing resources needed for research and development investment and increasing research and
development investment.

Corporations until now have promoted the growth of corporations through various innovations of increasing
productivity through new manufacturing methods, deducting costs and combining technologies. These innovations were
possible because of the investment into research and development, and this is because corporations were able to develop new
products and services and were able to enhance organizational operation abilities (Gohen & Levinthal, 1990). Investment in
research and development not only provides the source of performance creation but long-term corporation survival. According
to the research of Chauvin & Hirschey (1993), the research and development expenses of corporations increase corporation
profitability and influences corporate value positively. There have been many research regarding research and development
investment and corporate performance domestically, and the research of Park Young Seok, Kim Nam Gon and Choi Woon Yeol
(2010) revealed that there is a positive relationship between domestic corporations’ research and development investment
anc corporation performance. Additionally, Oh Seung Ryoung and Kim Geon Woo (2011) revealed that there is positive
influence of research and development investment on corporate culture, verifying that research and development investment
had positive influence on corporation performance. Therefore, the following hypothesis is suggested.

e Hypothesis 2. Investment in research and development will have positive mediating influence between family share
ratio and corporation performance. Specifically, higher family share ratio will increase research and development
investment, and it will have positive influence on corporation performance.

2.3. Controlling Effect of Performance Hazard

According to the agency theory of Balkin et al., (2000), managers have tendencies of avoiding danger. This is because
failure in investment with high uncertainty will cause the manager’s reward to decrease, and stability will be lowered.
Therefore, managers are more likely to focus on facility investment or advertisement with short-term effects rather than long-
term and highly dangerous investments like research and development (Coff, 2003; Lynn, Morone, Paulson, 1996; Baysinger et
al.,, 1991).

However, managers owning corporate stock will cause the conflict between stockholders and managers regarding
corporate goals, and danger-avoiding tendencies will decrease as well (Fama & Hensen, 1983). This is because managers
owning stocks will synchronize corporate value and stock value that managers will establish strategies with long-term
perspectives and manage the corporation. Therefore, higher share of managers will cause them to bear danger and carry out
long-term and aggressive investment (Kim Hyeon Seob and Song Jae Young, 2011).

Management style differs according to stock ownership. In case of family management in which ownership and
management are carried out at the same time, it is likely that there will be aggressive research and development investment
like the manager owning stock. According to James (1999), family corporations are more likely to have longer-term
investments compared to non-family corporations because they would like to succeed the corporation in future generations,
and this supports the idea of Casson (1999) that they consider corporations as assets to be passed onto the next generation. A
family corporation’s goal is continuous survival rather than short-term profit, and it makes long term investments to pass the
corporation to next generations.

However, not all corporations make same investments in research and development and increase or decrease the
scope according to circumstances. This could be explained by performance hazard. According to the research of Chrisman et
al,, (2012), family corporations have higher research and development investments than non-family corporations when
performance hazard occurs. This could be interpreted as a strategy to avoid the loss of socioemotional wealth pursued by
family corporations. Family corporations perceive decrease of performance as corporate failure, or as their survival being
threatened. Because they cannot maintain their socioemotional wealth if they cannot survive, they increase investment in
research and development to avoid performance hazard. In summing up their research, it is anticipated that family
entrepreneurs make long-term research and development, and that they control scope of research and development
investment according to performance hazard. Therefore, the following hypothesis is suggested.

e Hypothesis3. Performance hazard will control the relationship between family share ratio and research and
development investment. More specifically, higher performance hazard will cause the research and development
investment of corporations to increase.

Summing up the contentions of Hypothesis 1 and Hypothesis 2, it is anticipated that performance hazard will be able
to control the relationship between family share ratio and corporation performance mediated by research and development.
(Share ratio) Higher performance hazard will cause corporate survival to be threatened that corporations will make more
aggressive investments into research and development, and the research and development investment will have positive
influences on corporate performance. In other words, it could be anticipated that higher performance hazard, not low
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performance hazard would cause stronger indirect effects for corporation performance mediated by research and
development investment. Therefore, the following hypothesis is suggested.

e Hypothesis 4. Performance hazard will control indirect effects of family share ratio on corporate performance
mediated by research and development investment. Specifically, higher performance hazard would cause the
positive effects of family share ratio on corporation performance through research and development investment to
become stronger.

3. Research Method

3.1. Material Collection and Definition of Variables

For this research, by using TS2000, a database provided by Korea Listed Companies Association, companies from
2000 to 2016 have been extracted with the subject of SME manufacturers listed on Korean stock market, ultimately acquiring
2,516 samples from 148 corporations. Also, before verification, analysis of the average, standard deviation and correlation was
conducted, and this is outlined in <Table 1>. To verify the problem of multicollinearity, VIF (Variance Inflation Factor: VIF)
verification was conducted, and there was no problem in multicollinearity with the result being 10 or less.

The reasons for process of material collection and period selection is as follows.

e The reason for period selection is because, after IMF fiscal crisis in 1997, many corporations went bankrupt or their
investments decreased. Therefore, for the accuracy of measurement, the period of 2000 to 2016 when Korea
started to escape the effect of financial crisis (Shin Min Sik and Kim Soo Eun, 2013) was set as the research period.

e  The subject of this research was domestic SMEs, and the criterion for SME is corporations with total assets under
500 billion won and average sales less than 150 billion won according to Article 2 of the Basic Law of Small and
Medium corporations and Article 3 of the Enforcement Ordinance of the same Act. TS2000 material was collected
based on TS2000.

e Among the 568 corporations collected for this research, only corporations making continuous research and
development investment from 2000 to 2016 were extracted, and 2,516 samples from 148 corporations were
collected ultimately.

3.2. Measurement of Variables

3.2.1. Family Share Ratio
In prior research regarding family share ratio, it was defined as the share ratio adding up the share ratio of family

members including founders and their offsprings. In the research of Kim Hyeon Seob and Song Jae Yong (2011), the shares of
stockholders who have family relationships with managers or corporate owners were added to calculate the family share
ratio. Also, in the research of Chu (2009), the share of stockholders who are in family relationships with corporation owners
were used as family share ratio. Therefore, in this research, as the method of Chu (2009), the share ratios of stockholders who
are in family relationships with corporate owners are added to calculate the family share ratio

3.2.2. Corporation Performance
Corporation performance was measured as the net profit during the term divided by total assets, or return on assets

(ROA). This is used as a useful index showing the overall management performance because corporation profit is created by
not only pure sales activities but investment activities and financial activities (Hwang Dong Seob, 2006), ROA in technological
management field has been traditionally used as a variable measuring corporate performance (Shin Young Soo, Jang Seong
Geun, Jeong Hae Hyuk, 2009).

3.2.3. Investment in Research and Development
Investment in research and development has been widely utilized as a tool measuring the innovative activities of

corporations (Balkin, Markman, and Gomez-Mejia, 2000; O’Brien, 2003), and as an index representing this, Kochhar and David
(1996), Lee and O-neill (2003) and Kim Gyeong Mook (2003), concentration on research and development was used to
measure investment on research and development (Kim Gyeong Mook, 2003). In this research, in the same method as prior
research, investment in research and development (concentration on research and development) was measured.

3.2.4. Performance Hazard

As for performance hazard, in the same method as that used in the prior research of Gomez-Mejia et al.,, (2007),
average ROA value of the same field of business was used to make measurement of low corporate ROA value compared to field
average meaning high performance hazard and corporate ROA higher than field average meaning low performance hazard.

3.2.5. Control Variables
Based on prior research, the following variables were controlled, and the measurement method of the following
variables is as follows.
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Management Performance (ROAt-1) Based on the research results of Nunes et al., (2012) in which electric research
and development investment of high-tech SME had a positive influence on corporate performance, ROA minus t-1 was selected
as control variable.

Advertisement Intensity. Because advertisement cost has the effect of maximizing sales, it is used as an explanatory
variable in researches analyzing the effectiveness of research and development effectiveness, a din prior researches of Bublitz
& Ettredge (1989) and Lee Sang Man (1994), advertisement cost was added as a control variable to carry out research (Jeong
Gyu Eon, Kim Seon Gu, 2001). Therefore, this research chose advertising cost as a control variable. The following formula was
used to calculate advertisement cost as advertisement intensity: [ (Advertisement cost / Sales) X 100] Debt Ratio Because
corporations with much debt have less capability for long-term investments as research and development (Kim Hyeon Seob,
Song Jae Yong, 2011), it is likely that it would work as a factor influencing research and development investment. Therefore, in
this research, the proportion of debt was measured the following formula: [ (Total asset / Total debt) X 100]. The measured
debt ratio was used as a control variable.

Business Scale. Large business scale means that resources owned by corporations are likely to be utilized well in
research and development activity that it is anticipated that business scale would work as an important variable in research
and development activity (Hwang Gyoung Young and Cho Dae Woo (2013). Therefore, in this research, business scale is
defined as the number of employees in the same method as prior research, and the natural log value of the number of
employees was used to measure the business scale.

Age of Business. If the period of a business’s establishment is long, it is likely that investment decisions for the
corporation is likely to be long-term (Kim Hyeon Seob and Song Jae Yong, 2011). Therefore, this research chose the age of
business as a variable, and like in the prior research of Kim Hyeon Seob and Song Jae Yong, the value deducting the year of
establishment from the final sample year was used to apply natural log to measure the age of the business.

Higher share owned by institutions leads to surveillance of managers that the share owned by institutions may
influence the decisions of managers in decisions in which the decision-making of managers is important. Therefore, in this
research, variable was measured by share ratio owned by financial institutions without special relationships with owners,
based on ordinary shares.

According to agency theory, for share owned by managers, if managers have stocks of companies, their tendencies of
avoiding danger declines, and they are likely to face danger and more eager to make long term investments (Kim Hyeon Seob
and Song Jae Yong, 2011). Because this signifies that share ratio of managers influence research and development investment,
share owned by managers was selected as a controlling variable, and based on ordinary shares, the proportion of stock owned
by managers except for the family members of corporation owner was measured as the share owned by managers.

Year Dummy and Industry Dummy. In case of industry dummy, the characteristic of dummy influences the ownership
structure or research and development structure. Singh & Davidson (2003) controlled year dummy and industry dummy as
control variables based on prior research.

3.3. Analysis Method
This research is a research utilizing panel data and analyzed data through fixed effect model used in panel data
analysis. Before analysis, Hausman test was conducted to evaluate the fixed effects model.

4. Result

This research assumed that higher family share ratio would cause an increase of corporate performance, and hoped to
analyze the mediating effect of research and development investment on corporate performance. It was verified through fixed
regression model, and the result is in <Table 2>.

In <Table 2>, family share ratio has a significant negative relationship with corporate performance (, p<.01), and this
shows the opposite results from Hypothesis 1, which assumes that family share ratio would have a positive influence on
corporate performance. Therefore, Hypothesis 1 was rejected. Also, mediating effect was verified through the following 4
steps, in the same method as the analysis analyzing mediating effect according to the mediating effect verification process of
Baron and Kenny (1986). First step. The influence of independent variables on dependent variables is significant. Second step.
The influence of dependent variables on mediating variables is significant. Third step. The influence of mediating variables on
dependent variables is significant. Fourth step. When mediating variables are controlled, the influence of independent
variables must disappear or become weaker.

In analysis of mediating effects of research and development investment in the relationship between family share
ratio and corporate performance, like in <Table 2>, the influence of family share ratio on corporate performance was
significant (p<.01), the influence of family share ratio on research and development investment was significant (p<.05), and
the influence of research and development on corporate performance was significant (p<.01). When research and
development investment, a mediating variable is controlled, it is verified that the influence of family share ratio on corporate
performance diminishes (p<.01). Through this, that investment in research and development is partially mediating the
relationship between family share ratio and corporate performance was verified, but unlike hypothesis 2, which assumes that
investment in research and development would have a positively mediating effect on the relationship between family share
ratio and corporate performance, it has a negative influence. Therefore, Hypothesis 2 was rejected.
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<Table 3> shows the results of regression analysis on the effects of the reciprocal variable of family share ratio and
performance hazard on corporate performance, a dependent variable. From this, it is seen that the reciprocal effect of family
share ratio and performance hazard on research and development investment is significant (p<.1), and this is in line with
Hypothesis 3 assuming that higher performance hazard would influence more research and development investment
compared to when it is low. Therefore, Hypothesis 3 was supported.

<Table 3> shows that the reciprocal variables of family share ratio and performance hazard has significant influence
on research and development investment (, p<.1), and that in results having performance hazard as a dependent variable, it
has partial mediating effect. However, it had negative influence, not positive influence suggested in Hypothesis 4. Thus,
Hypothesis 4 was rejected.

5. Conclusion and Discussion

This research sought to identify the relationship between family share ratio and corporate performance and the
mediating effect of research and development investment with the subject of 148 SME manufacturers. A summary of the
research results is as follows. Firstly, the relationship between family share ratio and corporate performance has a negative
influence. Secondly, though investment in research and development has mediating effects between family share ratio and
corporate performance, it has a negative effect unlike the hypothesis. Thirdly, like the hypothesis that research and
development investment is controlled from performance hazard, higher performance hazard leads to more research and
development investment.

Based on the results of this research, the following theoretical implications are suggested. Firstly, this research
measured share ratio through the number of stocks owned by family members to examine corporate performance from share
ratio held by family members and identified hypothesis from this. As the result of hypothesis, share ratio held by families and
corporate performance had significant negative influence. This signifies that corporations operated by families are operated
more efficiently compared to corporations operated by management specialists, the costs for management surveillance is
reduced (Fama & Jensen 1983), and as a result, shows results contrary to the results of Anderson & Reeb (2003) suggesting
that family corporations have higher performance compared to non-family corporations. However, in the process of data
collection for research, it was verified that many corporations do not control corporations by directly owning stocks, but
control corporations through related corporations. Only a small number of shares is sufficient to control the corporation, and
through indirect ownership, containment against outside director and outside stockholders could be prevented through
indirect ownership. Also, there is the possibility that indirect ownership, not direct ownership, has caused a decline for the
affection of the corporation, causing concentration of management to lead to the results of this research.

Secondly, this research examined the influence of research and development investment of a year on the corporate
performance after 1 year, for SMEs listed on the Korean stock market from 2000 to 2016, and verified that it had a negative
relationship. This is a result contrary to the study of Heo Ho Young and Seo Young Taek (2014) showing that the research and
development activities of venture corporations having a positive relationship to the patent acquisition and management
performance. Unlike venture corporations, research and development investment in SMEs had a negative influence on
corporate performance.

Thirdly, it was verified that the relationship between family share ratio and research and development investment was
in a positive relationship, and this is in line with the research of Gmmez-Mejia et al.,, who contended that family corporations
had higher tendencies to invest in research and development compared to non-family corporations, and showed that the
performance hazard suggested in the research of Chrisman & Patel (2012) increased research and development investment.

Through this research, the following practical implications could be deducted. Firstly, as seen in the relationship
between family share ratio and corporate performance, the relationship between the two variables was negative. This signifies
that corporations could be controlled through small number of stocks through related corporations, and through this structure
of ownership, managers who both own and manage have powerful authority to make decisions, deterring the effects of policies
of institutional investment and outside directors, and ultimately, deterring the proper decision-making of corporations.
Therefore, corporate operation through the balance of direct ownership structure would be needed.

Secondly, this research implies that the research and development investment of the same year has a negative
influence on the corporate performance after a year. This result could be interpreted as research and development investment
not having influence on the performance of the same year, and this causes concern that the timing for market change in the
rapidly changing Fourth Industrial Revolution may be missed. Therefore, it implies that corporations need to carry out
research and development investment for short-term performance in this rapidly changing era.

astly, the research and development investment of corporations have tendencies of being controlled by performance
hazard. Hasty decision-making due to performance hazard may cause side effects for corporate performance. Therefore, only
when research and development investment for the vision and the goals of corporations are made, not from performance
hazard, will performance goals from research and development will be achieved.

However, there are various limitations to this research, and for better research, the following future research is
suggested. Firstly, in measuring family share ratio for this research, measurement method not applying the structural changes
of the corporation was used. A characteristic seen in many corporations is that owners of corporations are not directly owning
corporation stocks, but control corporations through indirect ownership through related corporations. There is the limitation
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of family share ratio from changes of ownership structure not being differentiated. Therefore, there is the necessity of future
research categorizing direct corporate ownership and indirect corporate ownership.

Secondly, in this research, in explaining the relationship between family share ratio and research and development
investment, it did not investigate the degree of research and development investment according to the degree of ownership,
and there is the need to investigate research and development through future research.

Thirdly, in this research, research and development investment was measured through research and development
intensity used in the researches of Kochhar and David (1996), Lee and O’neill (2003) and Kim Gyoung Mook (2003), with the
limitation of not being able to identify the form of research and development. This has the limitation of not being able to
consider that there are different influences for corporate performance according to research form, and that the time for
performance may be different. Therefore, in future research, there is the need to more specifically identify the relationship
between research and development investment and corporate performance through measurement method categorizing the
forms of research and development investment.

Fourthly, there is the need to add variables not included in this research. This research used institution share ratio,
management share ratio, advertisement intensity, age of corporation, business scale and debt ratio as control variables. This
has the limitation of not having included all variables influencing corporate performance, and future research needs to add
various variables in its analysis.

Lastly, because this research had the subject of manufacturers among the SMEs listed on the Korean financial market,
the result of this research may be problematic to generalize the relationship between family share ratio and corporate
performance and research and development investment and corporate performance in negative relationships. Therefore, there
is the need to increase the effectiveness of this research through future research with the subject of not only manufacturers but
various industries.
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Appendix
SD | Mea 1 2 3 4 5 6 7 8 9 10 | 11 12
n
1.ROA 01 | 122 1
62 8
2.ROAt-1 .01 | .121 | .158 1
68 5 6F+*
3. .01 | .025 | .061 | .067 1
Advertisement | 07 1 THHE | gk
intensity
t-1
4. Leaveraget-1 | .03 | .044 | .001 | .011 - 1
45 5 4 7* .064
2***
5.Firmsizet-1 | 6.1 | 142 | 117 | .167 | .111 1

722 | 61 e T el 0

8***

6.Firmaget-1 | 3.6 | .327 | .049 | .050 - - 201 1
884 1 SHxk | g*kx | 068 | .030 | 2%**

8*** 0*
7.ROEt-1 - 24.6 - 401 | .009 | .007 | .037 | .021 1
.52 | 300 | .003 | 4**+* 9 4 6 3
12 2
8. Institutional | .02 | .066 | .026 | .016 | .005 | .037 | .031 | .094 | .009 1
ownershipt-1 | 91 2 9* 9 0 3* 5* THx 7

9. Management | .00 | .020 | .034 | .025 - .033 | .123 | .120 | .005 | .055 1
ownership 55 7 7* 5 .006 1* %%k | gk 9 QFx*

t-1 0

10. Family 26 | 195 - - .058 | .043 | .048 | .001 - .044 | 087 | 1

ownership t-1 | 94 7 025 | .006 | 5¥*k | 1*x | Xk 1 010 | 9% | e***

6 6 7
11.R&D .01 | .034 - - .090 | .004 - - .007 - - - 1
investmentt-1 | 93 8 .070 | .108 | 8*** 0 .053 | .258 6 .006 | .013 | .01
*
12 - 112 | .145 | 944 | .062 | .000 | .165 | .041 | .397 | .000 | .011 - .084 1
Performance .00 8 4Rk ZEREE | TRk 1 7H*X 2%* THREHE 1 2 .02 | 8***
Hazard t-1 20 42

Table 1: Mean, Standard Deviation and Correlation of Variables
Observations, 2,516, P<0.01*** P<0.05** P<0.1*

Mediation variablet-1 dependent variable
R&D investment ROA
Control Model 1 Model 2 Model 1 Model 2 Model 3
variablest-1
ROAt-1 -0.0060 -0.0056 0.0238 0.0219 0.0193
(0.0051) (0.0051) (0.0207) (0.0207) (0.0206)
Advertisement -0.0404 -0.0405 0.206 0.206 0.191
intensity
t-1
(0.0338) (0.0338) (0.136) (0.1360) (0.1350)
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Mediation variablet-1 dependent variable
R&D investment ROA
Leaveraget-1 0.0121 0.0109 0.0244 0.0301 0.0349

(0.0180) | (0.0179) | (0.0722) (0.0721) | (0.0718)

Firm sizet-1 0.0006 0.0006 | 0.0058** | 0.0061** | 0.0064**
(0.0006) | (0.0006) | (0.0027) (0.0027) | (0.0027)

Firm aget-1 -0.0117* -0.0115* 0.0508** 0.0496** 0.0446*

(0.0062) | (0.0062) | (0.0251) (0.0250) | (0.0249)

Institutional 0.00360 0.0039 0.0042 0.0025 0.0047
ownership
t-1

(0.0106) | (0.0106) | (0.0425) (0.0424) | (0.0423)

Management 0.0639 0.0683* 0.0348 0.0134 0.0455
ownership
t-1

(0.0409) | (0.0409) | (0.165) (0.1640) | (0.1640)

Year dummies Incl Incl Incl Incl Incl
Institutional Incl Incl Incl Incl Incl
dummies
Family 0.0152** -0.0733*** | -0.0845***
ownership t-1
(0.0060) (0.0242) (0.0241)
-0.4420%**
R&D
investment t-1 (0.0828)
Constant 0.0602*** 0.0562** -0.200%** -0.181* -0.156*
(0.0230) (0.0231) (0.0927) (0.0928) (0.0924)
Observations 2,516 2,516 2,516 2,516 2,516
R-squared 0.011 0.014 0.011 0.015 0.027

Hausman test 0.0000*** | 0.0000*** | 0.0000*** 0.0000*** | 0.0000***
Table 2: Results of Regression Analysis of Research and Development Investment
Note: Standard Errors Are Reported In Parentheses below Regression Coefficients, *** P < 0.01, ** P < 0.05, * P < 0.10.

Mediation variablet-1 dependent variable
R&D investment ROA
Control Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 4
variablest-1
ROAt-1 -0.006 -0.0073 -0.0075 0.0238 -0.022 -0.0233 -0.0395
(0.0051) (0.0161) (0.0161) (0.0207) (0.0648) (0.0647) (0.0649)
Advertisement -0.0404 -0.0404 -0.0416 0.206 0.209 0.200 0.220

intensityt-1

(0.0338) | (0.0338) | (0.0338) | (0.136) (0.136) | (0.136) | (0.136)

Leaveraget-1 0.0121 00110 | 0.0111 0.0244 00317 | 0.0326 | 0.0331
(0.018) | (0.0179) | (0.0179) | (0.0722) | (0.0722) | (0.0721) | (0.0720)
Firm sizet-1 0.0006 0.0006 | 0.0006 | 0.0058** | 0.0061** | 0.0062** | 0.0064**
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Mediation variablet-1 dependent variable
R&D investment ROA

(0.0006) (0.0006) | (0.0006) (0.0027) (0.0027) | (0.0027) | (0.0027)
Firm aget-1 -0.0117* -0.0115* | -0.0116* 0.0508** 0.0497** | 0.0487* 0.0418*

(0.0062) (0.0062) | (0.0062) (0.0251) (0.025) (0.025) (0.0251)
Institutional 0.0036 0.0039 0.0044 0.0042 0.0029 0.0063 0.0064
ownership

t-1

(0.0106) | (0.0106) | (0.0106) | (0.0425) | (0.0424) | (0.0424) | (0.0423)

Management 0.0639 0.0683* 0.0654 0.0348 0.0142 -0.0065 -0.0018
ownershipt-1

(0.0409) | (0.0409) | (0.0409) | (0.165) (0.164) | (0.164) | (0.164)

Year dummies Incl Incl Incl Incl Incl Incl Incl
Institutional Incl Incl Incl Incl Incl Incl Incl
dummies
Family 0.0152** 0.0151** - - -
ownershipt-1 0.0734*** | 0.0745*** | 0.0782***
(0.006) (0.006) (0.0242) (0.0242) (0.0241)
Performance 0.0019 0.0021 0.0493 0.0501 0.0611
hazard t-1 (0.0172) | (0.0171) (0.069) | (0.0689) | (0.0689)
Family -0.0729* -0.506%** | -0.571%**
ownershipt-1* (0.0429) (0.172) | (0.172)
Performance
hazard
R&D -0.228%**
investment t-1 (0.0827)
Constant 0.0602*** 0.0562% 0.0567* -0.200%** -0.180* -0.177* -0.149

(0.0230) | (0.0231) | (0.0231) | (0.0927) | (0.0928) | (0.0926) | (0.0931)

Observations 2,516 2,516 2,516 2,516 2,516 2,516 2,516
R-squared 0.011 0.014 0.015 0.011 0.015 0.018 0.022

Hausman test 0.0000*** | 0.0000*** | 0.0000*** | 0.0000*** | 0.0000*** | 0.0000*** | 0.0000***

Table 3: Results of Regression Analysis of Controlled Mediating Effect for Corporate Performance
Note: Standard Errors Are Reported In Parentheses below Regression Coefficients, *** P < 0.01, ** P < 0.05, * P < 0.10.
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