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—— | Abstract

This study analyzed the effects of R&D cost on corporate performance of
the companies on KOSDAQ market venture business division. Our results
are as follows. First, both R&D cost and R&D intensity of KOSDAQ listed
venture companies had significant negative effects on corporate
performance. The reason why research and development costs of KOSDAQ
market venture companies show negative relationship is that they often
give up short-term profitability while focusing on R&D as a characteristic
of venture company. Therefore, due to the nature of R&D intensive
industry, the degree of R&D costs on sales would be expected to affect
long-term performance. Second, the ownership is significantly positive to
the corporate performance. Unlike previous studies, KOSDAQ companies
often have a professional founder working on the management front, which
seems to be due to less agent problems, which supports the consensus
hypothesis. Third, the leverage and the sales growth have negative and
postive effects on the company performance, respectively. These results
can be interpreted as the increasing cost or investment on R&D
deteriorates the profitability of the company, but the sales control the level
of R&D expenditure and contribute to the profitability of the company
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I. Introduction

In 2018, Korea's R&D cost totaled 85.7287 trillion won, the fifth largest among OECD
countries, and the proportion of R&D costs to GDP was the world's No. 1. In 2021, the
government budget for R&D expenses in Korea was 27.4 trillion (24.2 trillion won in the
previous year), up 13.14% from the previous year. These R&D expenditures are being
invested in the direction of government R&D investment in 2021 to strengthen the research
capacity of innovative subjects, expand the base of economic growth, and improve the

quality of life, reflecting the national trend of 'innovation' and 'inclusive'.

The proportion of venture companies in the KOSDAQ market is 29.7% in 2011, 35.4%
in 2015, 41.1% in 2019, and 42.6% in 2020, Their proportion is increasing continuously.
The reason for this increase is that the proportion of venture companies among newly listed
companies has increased significantly since 2015, thanks to the policy to strengthen venture
capital supply such as the activation of the technology special system. Last year, more than
half of the 86 companies newly listed on the KOSDAQ (55.8%) were venture companies.
However, out of the listed companies in the KOSDAQ market, which is a settlement
corporation in December 2019, a total of 33 companies were delisted due to inappropriate
opinions (limited scope, refusal of opinions). In addition, 28 companies were designated as
management stocks due to operating losses during the four business years, large-scale losses,

and reasons for delisting.

Therefore, it is meaningful to find out how the R&D activities of venture companies in
the KOSDAQ market, which has a high proportion of venture companies, have a special
impact on corporate performance and profitability. This is because it is necessary to present
concrete directions through research on how small and medium venture companies should
establish and implement R&D investment policies in order to secure survival and
competitive advantage in a rapidly changing industrial environment. For this purpose, this
study aims to analyze the impact of R&D expenditure and ownership structure on corporate
performance of KOSDAQ market (KOSDAQ) venture business division, which is an
innovative company among Korean companies, and to suggest policy direction for innovative
venture companies based on the results. In the previous studies on R&D and corporate
performance, various different results were reported, which is presumed to be the result of
not analyzing the results by subdividing into industry and type considering the situation of

the company. Therefore, this study is different from the existing research in that it
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empirically analyzed the impact of R&D expenditure and ownership structure on corporate
performance by considering corporate characteristics, types and industrial characteristics, and

applied the agent theory to identify them.

The composition of this study is as follows. In section 2, the previous studies were
examined as theoretical basis. In section 3, hypothesis setting was made for research design,
sample was selected for the subject of research, and a verification model for hypothesis
verification was designed. Section 4 presents the correlation analysis with the descriptive
statistics of variables as an empirical analysis, and empirically verifies the effect of R&D
investment and ownership structure on corporate performance. Finally, last section presents
summary and conclusion of the study, and presents limitations of this study and future

research directions.

II. Theoretical Background

In this chapter, the previous studies related to this study are divided into research on the
relationship between R&D investment and corporate performance, and research on the

relationship between ownership structure and corporate performance.

1. Previous Studies on R&D Investment and Corporate Performance

The previous studies that analyzed the impact of R&D costs on corporate performance
have not shown consistent results. Many previous studies have reported that R&D costs
have a positive effect on corporate performance, but some studies have reported that there

is no negative relationship or significant relationship.

The overall change in the profit margin of manufacturing companies in relation to
accounting of R&D expenses was found to decrease by 50% when capitalizing R&D costs
rather than costing them, and it was found that they were more sensitive to R&D costs than
advertising expenses (Grabowski and Mueller, 1978). In addition, when capitalizing R&D
costs, the company value was increased and the target company's amortization period was
the sixth year, which showed the highest explanatory power(Chambers, Jennings, and
Thompson, 2003). According to a study on manufacturing only, the past advertising and
R&D investment had a significant positive effect on the net profit of the previous and the

current period (Lev and Sougiannis, 1996).
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As a result of researching the relationship between R&D costs and profitability of
KOSDAQ companies, the research and development expenditure of KOSDAQ companies
reported the positive relationship with profitability of KOSDAQ companies (Jeong G. E, and
Kim S. G., 2001). In addition, the research and development expenditure of the company
has a positive effect on profitability for the next two to four years (Cho S. P and Jeong J.
Y. 2001), and the research and development expenditure of the company has a significant
positive effect only on the future management performance with time difference (Kim H. K
and Song Y. R., 2004). In this study, the research and development investment and
technological innovation ability of Innobiz companies were studied to study the impact on
corporate performance. Innovative companies showed that the more active R&D investment,
the more positive impact on financial performance compared to their goals except for R&D
intensity (Kim L.S. and Kim W.B. 2018). In addition, the analysis of the impact of internal
and external R&D investment on productivity showed that R&D investment had a
statistically ~significant positive effect on productivity growth in internal, external
(outsourcing), internal and external aspects of large corporations, but in the case of small
and medium enterprises, R&D investment concentration, which only performs external R&D,
had a statistically significant negative effect on productivity growth. In order to internalize
the technology and knowledge caused by external R&D investment and connect it to the
performance of the company, internal investment of the company is important. Small and
medium enterprises argue that external R&D investment can negatively affect the
performance of the company due to lack of such absorption capacity (Kim M. J. 2020). As
a result of analyzing productivity improvement through R&D using domestic company data,
R&D investment has a significant effect on productivity increase overall. In particular, in the
service industry, investment in capital contributed to the increase in production (Yu, M. H.
and Jang S. M., 2018). As mentioned above, research and development expenditure and
profitability of companies report positive results, but there are studies that report that there

is no negative or significant relationship.

Choi M. S. and Kim Y. C. (2011) studied on the capitalization of R&D costs versus the
cost of the current period. And the difference of the impact of R&D costs on future profit
growth was analyzed. In case of capitalization, it is reported that it has negative (-) effect
on future profit growth. Lee Y. H. and Lee H. J. (2009) analyzed the relationship between
R&D investment and corporate performance of domestic IT service companies and argued
that there was no significant relationship between R&D expenditure and financial

performance.
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The impact of R&D costs on the performance and corporate value of the company may
vary by industry and type. If external funds are easy to use and growth potential is high,
it can have a positive impact on the profitability of the company because it is possible to
spend continuously on research and development (Lee J. K., 2010). Companies with high
uncertainty have greater profitability and profit growth due to R&D costs than those with
low uncertainty (Chung and Park, 2016). In addition, the research and development
investments in the high-tech industry group have more influence on the corporate value
(Kang K. H., 2015). In the case of venture companies, innovative management activities
through continuous research and development have a positive effect on the actual sales of
companies (Jeon H. J. and Park Y. T., 2010). In the past 20 years, the impact of tangible
and intangible assets investment on corporate profitability was analyzed. As a result, the
profitability contribution of R&D costs was not significant in R&D intensive industry. On
the other hand, the significant effect of the corporate value was interpreted as the fact that
R&D costs had a significant effect on the long-term corporate value rather than the
short-term effect on the recent profit (Cho S. P., Park S. Y. and Kim S. Y. 2014).

2. Previous Studies on Ownership Structure and Corporate Performance

The first study involving intensive ownership of stocks was done by McEachern and
Romeo (1978), which confirmed that R&D spending intensity was higher in companies with
external shareholders with more than 4% of shares. In this regard, there is inevitably a
problem of agent due to the discrepancy of interests between managers and shareholders,
controlling shareholder and external shareholders. Accordingly, the method of reducing the
agency costs has emerged in the relationship between ownership structure and corporate
performance. The agent theory can be divided into the Convergence of Interest Hypothesis
and the Management Entrenchment Hypothesis. Convergence of interest hypothesis is the
theory that the interests of shareholders and management are consistent as the sharess in the
management increase, and as a result, the cost of agents decreases (Jensen and Meckling,
1976; Ang, J., R. Cole and J. Lin, 2000; Anderson and Reeb, 2003). And the managemental
entrenchment hypothesis is that if the manager or controlling shareholder has a large share,
the controlling shareholder is not threatened by the management rights even if it pursues its
own interests based on the sacrifice of the external shareholders, so the increase in the
controlling shareholder’s shares can lead to an increase in the cost of the agent (Demsetz,
1983; Fama and Jensen, 1983; La Porta, R. Lopez-De-Silances, F., Shleifer, A. and Vishny,
R. 2002). Generally, managers and the largest shareholder with high ownership have

5
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sufficient voting rights, so it is very likely to make decisions to pursue their own interests.
In this case, the profitability and value of the company is very likely to decline. Therefore,
the higher ownership of managers and the largest shareholders, the more negative
relationship with corporate performance (Fama and Jensen, 1983; Dittmar, A., .
Mabhrt-Smith, and H. Servaes. 2003; Lu Zhang, 2005; Han J. B. and Lee J. H., 2011). This

supports the management entrenchment Hypothesis.

In the previous studies of Park K. S.(2002), he confirmed that there is a positive
correlation between the ownership of the largest shareholder and the total asset profit rate,
but many studies confirmed that there is a negative correlation between the ownership of the
largest share- holder and the corporate value. In addition, as in foreign countries, the
management entrenchment Hypothesis is supported (Park K. S. and Lee E. J., 2004; Kim M.
H and Park Jong, 1., 2005; Shin M. S. and Kim S. E, 2011; Han J. B. and Lee J. H., 2011,
Lim H. J., Choi J. S., 2012; Lee H.S. and Koo J. S. 2017). This means that the ownership
retained by the largest shareholder has a negative impact on corporate performance because
the largest shareholder is very likely to pursue decisions that can increase private profits in
the process of decision making about the company's management. In addition, the
relationship between manager ownership and corporate performance is nonlinear, and until
the manager ownership is about 40-50%, two variables have positive relationships, and
negative relationships in more than that, according to the study (McConnell and Servaes,
1990), A study that reported that there was a nonlinear relationship between the ownership
of the founders and the company performance (Anderson and Reeb, 2003), The study
reported that there was a similar nonlinear relationship between family’s ownership and
corporate performance (Morck, R., A. Shleifer and R. Vishny, 1988 ; Kim B. H., 2002; Seo
D. S. and Park J. K., 2009). Lee SW and Kim N. R.(2012) argue that there is a
non-monotonic relationship that has a positive relationship when the overall negative
relationship is very high between the largest sharcholder’s shares and management

performance in a large enterprise group.

Meanwhile, Cho and Jung (2017) explained that the separation of ownership and
management is not strictly divided, so that R&D costs and governance structure are
positively related. Kwak and Jeong(2014) showed that the company value and R&D costs

have positive relationship where the largest shareholder holds exceeding 50% ownership.
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II. Research Design

1. Hypothesis

The R&D expenditures of companies are essential expenditure items for future revenue
generation and are key investments to increase corporate value (Hall, B. H., A. Jaffe, and
M. Trajtenberg, 2005). However, R&D expenditure has a delay effect and uncertainty of
future profit, so if R&D fails, it will have a negative impact on corporate profitability.
Previous studies that verify the impact of R&D expenditure on corporate performance report
mixed results. As described above, Many previous studies reported that R&D expenditures
have a positive effect on the business performance of companies (Hirschey and Weygandt,
1985; Sougiannis, 1994; Cho D. H. and Kim T. H., 1999; Cho S. P. and Jeong J. Y., 2001;
Jeong H. Y., Jeon S. I. and Kim H. J., 2003; Kim J. K. and Seo J. S., 2007). In addition,
the research and development expenditure of the company has a positive effect on
profitability for the next two to four years (Cho S. P and Jeong J. Y., 2001), and the
research and development expenditure of the company has a significant positive effect only
on the future management performance with time difference (Kim H. G. and Song Y. R,
2004). However, some studies have reported that R&D investment has a negative impact on
the business performance of the company or R&D expenditure of the company in the
introduction period has a negative impact on future profitability (Choi M. S. and Kim Y. C.,
2011; Yu J. Y., Lee S. R. and Park S. B., 2018). The reason why such mixed research
results appear is presumed to be the result of not analyzing the actual results by subdividing
them into industry and type considering the situation of the company. Therefore, this study
aims to verify the relationship between R&D cost and corporate performance by considering
the characteristics, types and industrial characteristics of the company, and the following

hypotheses were set up.

Hypothesis 1. R&D expenses will have a positive effect on corporate performance.

Hypothesis 2. The intensity of R&D expenditure will have a positive effect on corporate
performance.

In addition, The discrepancy of interests between managers and shareholders, controlling

shareholders and external sharcholders inevitably causes agent problems. The agent cost
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according to the agent problem can be reduced by optimizing the ownership structure of
enterprise. The agent theory can be divided into the Convergence of Interest Hypothesis and
the management entrenchment Hypothesis. Generally, managers and major shareholders with
higher ownership have sufficient voting rights, so it is very likely to make decisions to
pursue their own interests. In this case, the profitability and value of the company is very
likely to decline. Therefore, the higher ownership of managers and major shareholders, the
more negatively related to corporate performance, and the support of the management
entrenchment Hypothesis (Fama and Jensen, 1983; Dittmar et al., 2003; Lu Zhang, 2005). In
the previous studies in Korea, Park K. S.(2002) confirmed that there is a positive correlation
between the ownership of the largest shareholder and the total asset profit rate, but many
studies confirmed that there is a negative correlation between the largest shareholder share
and the corporate value. In addition, as in foreign countries, the management entrenchment
Hypothesis is supported (Park K.S. and Lee E. J., 2004; Kim M. H. and Park J. 1., 2005;
Shin M. S. and Kim S. E., 2011; Lee H. S. and Koo J. S., 2017; Jeong W. J., and Lee
J. H., 2005). Accordingly, the following hypotheses were set up.

Hypothesis 3. The higher ownership of the largest shareholder, the more negatively
impacts on corporate performance.

2. Sample Selection

The sample companies used for hypothesis verification were listed on the KOSDAQ
market venture business division!) of the Korea Exchange as of the end of 2019. However,
the financial sector, the accounting settlement date, not the end of December, or the
companies subject to stock management or the companies with capital infiltration were
excluded. The data on the variables adopted in this study were collected from the stock
price data provided by the Korea Exchange (KRX) and the electronic disclosure system
(DART) of the Financial Supervisory Service.

1) The criteria of venture division in Korea market are summarized as follows. All of firms should
be commonly qualified as a Small and Medium-sized Enterprises(SME) under framework act
on the SME. And then these firms are evaluated at the characteristics of firms on VC-backed
by venture capital association or R&D types by SME startups Agency or innovation growth
by accredited 7 agencies such as Korea Technology Finance Corp., Korea Institute of Industrial
Technology, and Korea Institute of Science and Technology Information, respectively.
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[Table 1] Sample distribution of firms by industry breakdown

Industrial Classification No. Industrial Classification No.
Machine equipment 59 Fibrous clothing 4
IT, S/'W 36 Publication media 2
Transport equipment parts 21 Construction 3
Pharmaceutical company 20 Distribution 3
Communication broadcasting service 13 Entertainment 4
Medical precision equipments 12 Metal 7
Chemistry 10 IT H/W 6
Other manufacturing 24 General electric and electronic 6
Other services 13 food & beverage and tobacco 4

Total 247

The distribution of sample companies according to the classification code of the Korea
Exchange is as shown in the following [Table 1]. As shown in Table 1, the KOSDAQ
venture business division has relatively high proportion of machinery equipment, IT and
S/W, transportation equipment parts and other manufacturing and pharmaceutical bio-related

companies.

3. Verification Model

In this study, the research model of the following (1) and (2) was set up to confirm the
effect of R&D expenditure and ownership structure on corporate performance. The
dependent variable was the return on equity (ROE). This index has been widely used as an
index representing corporate performance and profitability. Previous studies have used
Tobin’s Q, an indicator of corporate value (Morck et al., 1988; Lins, 2003; Core, E., R.
Guay and A. Buskidi 2003; Shin M. S. and Kim S. E., 2011), and The financial
performance index, the return on equity (ROE) or the return on assets (ROA), is used to
classify Demsetz and Lehn, 1985; Ang et al., 2000; Park G. S., 2002). However,
considering that Tobin’s Q is largely dependent on future potential profitability rather than
past performance, this study is reasonable to use financial indicators rather than Tobin’s Q
because it is interested in how R&D expenditure and ownership structure have affected

actual financial performance.
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ROA,',, =ay t+ a; RND,',, + ap Lﬂg_SIZEi,t + a3 LEV,',, + ay OWN,',, + as SGR,',, + & (1)
ROA,;, = ﬂ(} + ﬂ[ RND,J*D_FOCUS + ﬂz LOg_SIZE,',t + ﬂg LEV,’J + ﬂ4 OWN,‘J“' ﬂj SGRM + & (2)

here, Return on Assets (ROA) : Net Income/Total Assets

R&D Costs (RND): (ordinary research and development expenses + Non-ordinary research and
development expenses)/Sales,

R&D intensity(D_FOCUS): If RND is above average in 2019, the dummy variable is 1, and if not,
05

Firm Size(Log SIZE) : Log on the total assets,
Debt Ratio(LEV) : (Total Liabilities - cash and cashable asset)/Total assets,

The ownership of the largest shareholder (OWN): The percentage of ownership of retained by the
largest shareholder including its related parries

Sales Growth Rate (SGR): sales for the year/sales for the previous year — 1,

¢ : residuals

According to previous studies, R&D cost (RND), R&D intensity (D_FOCUS), debt ratio
(LEV), corporate size (Log SIZE), the ownership of the largest shareholder (OWN), and

sales growth rate (SGR) were considered in the model.

3. Verification Model

In this study, the research model of the following (1) and (2) was set up to confirm the
effect of R&D expenditure and ownership structure on corporate performance. The
dependent variable was the return on equity (ROE) [ROA]. This index has been widely used
as an index representing corporate performance and profitability. Previous studies have used
Tobin’s Q, an indicator of corporate value (Morck et al., 1988; Lins, 2003; Core et al.,
2003; Shin M. S. and Kim S. E., 2011), and Demsetz and Lehn(1985) and Ang et al.(2000)
are used the return on equity (ROE) or the return on assets (ROA) as the financial

performance index.

10
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IV. Results of Empirical Analysis

1. Descriptive Statistics

[Table 2] represents the descriptive statistics of the variables used for hypothesis
verification. In panel A, average of the total return on assets (ROA) of the dependent
variable was 2.7%. The RND ratio of R&D cost to sales was 5.9%, which was higher than
that of Jeong W. H., Lee J. H. and Cho Shin(2018). The average debt ratio (LEV) is 0.737,
which shows that debt is consist of 74% of total assets. Total assets (SIZE) for total assets
was 83.0 billions of KRW on average, and OWN was 33.3% on average. Sales growth rate

(SGR), or sales compared to the previous year, grew by an average of 8.5%.

[Table 2] Descriptive Statistics

(Panel A) Summary of Characteristics for 247 samples

Mean Minimum Maximum Standard Deviation
ROA 0.027 -0.418 0.609 0.098
RND 0.059 0.000 0.600 0.076
LEV 0.737 0.014 8.997 0.941
SIZE(billions of KRW) 83.0 11.8 527.6 60.9
OWN 0.333 0.050 0.854 0.142
SGR 0.085 -0.685 2.176 0.347
(Panel B) Summary of Mean by R&D cost-injected 210 samples
Highest-tertile(1)  Middle-tertile(2) Lowest-tertile(3) Differences
N=70 N=70 N=70 (D)-(3) (1)-2) 2)-3)
ROA 0.007 0.031 0.046 -0.039" -0.024 -0.015
RND 0.142 0.045 0.013 0.129™ 0.097™ 0.032""
LEV 0.811 0.658 0.719 0.092 0.153 -0.061
SIZE(billions of KRW) 69.2 79.5 92.6 -23.4™ 10.3 -13.1
OWN 0.309 0.341 0.352 -0.043™ -0.032 -0.011
SGR 0.112 0.088 0.047 0.065 0.024 0.041

Note) *p<0.10, **p<0.05, ***»<0.01

For further investigation of R&D cost to ROA, we provided the averages by the tertile
data from 210 R&D cost-injected samples expect the single the highest RND ratio in panel
B. When compared to the highest and the lowest tertiles, we find that firms that inject

greater R&D cost to sales, ROA of those firms on average is reduced and also these firms

11




ARQIO1 T 45U1%

[

are hold lesser ownership as well as firm size than those of the lowest tertile firms.

Before multiple regression analysis, correlation analysis was conducted to find out whether
there is correlation and multiple collinearity among variables. As shown in Table 3, the
return on assets (ROA) showed a positive correlation with the ownership of the largest
shareholder (OWN) (r=0.303, p<0.01) and the sales growth rate (SGR) (r=0.335, p<0.01),
and the RND (r=-0.159, p<0.05), the debt ratio (LEV) (r=-0.310, p<0.01) showed a negative
correlation. These results are similar to the results of Choi Man-sik and Kim Young-chul
(2011), who reported that capitalization of R&D cost has a negative effect on future profit
growth, and R&D cost of companies are contrary to the results of Jeong G. E. and Kim
S. G.(2001), which reported a positive relationship with KOSDAQ companies' profitability.
The reason why research and development costs of KOSDAQ market venture companies
show negative relationship is that they often give up short-term profitability while focusing
on R&D relatively in the early days of start-up. In addition, R&D investment has always
uncertainty, so it can be seen that it has a negative effect on the net profit margin of total

assets by processing it at the cost of the capitalization without assetization.

Next, the positive correlation between the ownership and the ROE was the same as the
research of Jeong W. J. et al.(2018) and Park K.S (2002). This means that the more the
ownership of the management increase, the more the interests of the sharcholders and the
management are matched, and as a result, the Convergence of Interest Hypothesis is
supported (Jensen and Meckling, 1976). These results suggest that the stable management
rights of the largest shareholder are contributing to the improvement of corporate
performance rather than the cost of agents due to the recent improvement of governance
structure. Finally, there was no problem of multi collinearity as it showed a correlation of

0.335 or less between independent variables.

[Table 3] The results of the Durbin-Watson Tests

ROA RND LEV Log_SIZE OWN SGR
ROA 1
RND -0.159" 1
LEV -0.310™ 0.066 1
Log SIZE -0.009 -0.214" 0.089 1
OWN 0.303™ -0.164" -0.136" -0.067 1
SGR 0.335" 0.040 -0.084 0.057 0.019 1

Note) **p<0.05, ***<0.0]

12




The Effect of R&D on Firm Performance of Venture Companies on KOSDAQ Listed Venture Business

2. Multiple Regression Analysis

In order to examine the effect of R&D cost on corporate performance, regression analysis
was conducted with the net asset return as a dependent variable, and the results are as
follows. The value in parentheses in table 4 is a t-value for the estimated coefficient. The
regression analysis models (1) and (2) are stepwise regression models adding variables, and
(3) and (4) are further analyzed to confirm the significance of R&D costs by adding dummy
variables. The F-test results of the regression model showed that each model was significant
and the Durbin-Watson statistic was just more or less than 2, so there was no problem of
self-correlation. In addition, multiple collinearity between dependent variables is well
controlled as Variance Inflation factor (VIF) is less than 5. The results of the analysis show
that the research and development cost has a negative effect on the corporate performance.
As a result of verifying <Hypothesis 2>, the intensity of R&D cost as seen in the research
models (3) and (4) has a negative effect on the performance of the company. These results
are contrary to the previous studies (Hirschey and Weygandt, 1985; Sougiannis, 1994; Cho
D. H.,, Kim T. H., 1999; Cho S. P., Jeong J. Y., 2001; Jeong H. Y., Jeon S. I. and Kim
H. J, 2003; Kim J. K and, Seo J. S., 2007) which reported that R&D cost had a positive
effect on the business performance of the company. In addition, the research and
development expenditure of the company has a positive effect on profitability for the next
two to four years (Cho S. P. and Jeong J. Y., 2001), and the research and development cost
of the company does not match the research (Kim H. K. and Song Y. R., 2004) that claims
that it has a significant positive effect only on the future management performance with
time difference. However, some studies have shown that R&D investment has a negative
impact on the business performance of the company or R&D cost of the company in the
introduction period has a negative impact on the future profitability (Choi M. S. and Kim
Y. C, 2011; Yu J. Y. et al, 2018). The result on <Hypothesis 3> showed that the higher

ownership of the company, the more positive influence on the corporate performance.

13




ARQIO1 T 45U1%

[

[Table 4] Multi-regression Analysis

(1) (2) 3) “)
Variable ROA ROA ROA ROA
Coeff. t-value Coeff. t-value Coeff. t-value Coeff. t-value
Intercept 0.113 0.465 0.050 0.221 0.011 0.049 0.017 0.078
RND -0.142 -2.295+ -0.119 -2.075*
D _FOCUS -0.105 -1.858*
D_FOCUS*RND -0.106 -1.871*
LEV -0.299 -4.917++  -0241 -4301**  -0.242 -4328 -0.240 -4.286*
Log SIZE -0.013 -0.215 -0.015 -0.265 -0.007 -0.121 -0.008 -0.149
OWN 0.244 43320 0.253 4531+ 0.250 4.441%
SGR 0.316 5.708* 0317 5.717+ 0315 5.682%
Adj. R? 0.104 0.258 0.256 0.256
F-value 10.556%++ 18.140%** 17.910% 17.923%x+
Durbin-Watson 1.977 1.997 1.974 1.986

Note) *** ** * ymeans significance at 1%, 5%, 10% level, respectively.

These results show that the higher ownership of managers and major shareholder, the
negative relationship with corporate value. The reason for this is that KOSDAQ companies
often have a professional founder working on the management front, which means that there
are less agent problems, which supports the Convergence of Interest Hypothesis. Meanwhile,
the size of the company (Log SIZE) did not have a statistically significant effect on the net
profit margin (ROA). On the other hand, the debt ratio (LEV) had a negative effect on the
corporate performance within 1%, and the sales growth rate (SGR) had a positive effect on

the corporate performance within 1%.
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V. Robustness Check

[Table 5] Multi-regression Analysis by tertile sample collections

Highest-tertile(1) | Middle-tertile(2) = Lowest-tertile(3) Total(4)
Variable ROA(N=70) ROA(N=70) ROA(N=70) ROA(N=210)
Coeff. t-value Coeff. t-value Coeff. t-value Coeff. t-value
Intercept 0.035 1.259 0.086 2.912+ -0.030 -0.854 0.177 0.254
RND -0.298 -1.739* -0.631 -0.989 0.571 0.433 -0.244 -2.684**
LEV -0.041 -2.908* -0.043 -3.823%*** -0.004 -0.314 -0.027 -3.621**
Log SIZE 0.053 1.146 0.076 2.339* -0.170 -5.112% -0.016 -0.691
OWN 0.034 0.300 0.190 3.866*** 0.190 2.822%** 0.161 3.618**
SGR 0.134 4.533#* 0.123 1.298 0.101 2.868*** 0.082 4.274%*
Adj. R 0.308 0.388 0.369 0.251
F-value 7.152%%x 9.740*** 9.055%** 15.018***
Durbin-Watson 2.012 1.832 2.281 1.970

Note) *** ** * means significance at 1%, 5%, 10% level, respectively.

In Table 5, we execute a additional ordinary least squares analysis of each tertile data

by the relativel ratio R&D cost to sales(RND) from only R&D cost-injected samples which

are excluded the single the highest R&D cost to sales ratio sample as well as the 36

samples of non-R&D cost-injected. As consisted with the results in regression (2) in the
tabe 4, RND and LEV are significantely negative to ROA, meanwhile, OWN and SGR are
positively related to ROA. In regression (1) and (2) of the highest and the middle tertiles
on RND, the variable of RND is negatively related to ROA at 10% level, but that is
insignificantly negative to ROA, respectively. Therefore, we find that the significantly

negative coefficient on RND is consistent with the notion that R&D cost is recognized as

a less corporate profitability.
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VI. Conclusions

R&D cost is an investment in future growth value and is an essential investment item
(Hall et al., 2005) that can secure competitive advantage in the global market. It is a
necessary corporate activity for the sustainable growth of the company. However, research
and development cost have the delay effect and uncertainty of future profits, and previous
studies that verify the effect of research and development cost on corporate performance
reported different results. This is presumed to be the result of not analyzing empirically by
classifying by industry and type considering the situation of the company. In this study, the
relationship between R&D cost, the ownership of the largest shareholder and corporate
performance was empirically analyzed considering corporate characteristics, types and
industrial characteristics. For this purpose, the research and development expenditure and the
business performance of the companies belonging to the KOSDAQ market venture business

division were analyzed as of the end of 2019.

The results of the empirical analysis of this study are summarized as follows. First, both
R&D cost and R&D intensity of KOSDAQ listed venture companies had a significant
negative effect on corporate performance. The reason why research and development costs
of KOSDAQ venture companies are negative is because they often give up short-term
profitability while focusing on R&D relatively in the early days of start-up. In addition,
R&D investment has always uncertainty, so it can be seen that it has a negative effect on
the net profit margin of total assets by processing it at the cost of the capitalization without
assetization. Therefore, due to the nature of R&D intensive industry, R&D costs does not
affect the corporate performance, but it can be expected to affect the long-term corporate
performance. This is expected to be a great help for managers to make decisions on R&D

cost.

Second, the higher ownership of the largest shareholder, the more significant the effect on
the corporate performance. Unlike previous studies, KOSDAQ companies often have a
professional founder working on the management front, which seems to be due to less agent
problems, which supports the Convergence of Interest Hypothesis. Therefore, unlike the
securities market, companies belonging to the KOSDAQ market venture business department
do not show an alternative relationship between the ownership of the largest shareholder and

R&D cost, and they are more encouraged to spend R&D cost.

Third, the debt ratio (LEV) had a negative effect on the corporate performance, and the
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sales growth rate (SGR) had a positive effect on the corporate performance. This can be
interpreted as the increase of the cost and investment for R&D cost deteriorates the
profitability of the company, but the sales control the level of R&D cost and contribute to
the profitability of the company.

The contribution of this study is as follows.

First, it is meaningful to investigate the determinants of corporate performance along with
the effects of R&D cost of the KOSDAQ market venture business department on corporate

performance for the first time in domestic research.

Second, this study contributed to the widening of understanding of agent problems by
applying agent theory to R&D field in the relationship between the ownership of the largest

shareholder and corporate performance.

Third, it is suggested that R&D cost should be made by considering the environment and
characteristics of the company by showing differences according to the characteristics, types

and industrial characteristics of the company.

Therefore, managers should fully consider the uncertainty such as the possibility of

recovery of R&D cost and the size of future performance compared to R&D cost.

The limitations of this study were not able to analyze the time lag effect (delayed effect)
on the past R&D cost and not to verify the effect of capitalized development costs on
corporate performance. However, this study was conducted on the premise that the venture
companies listed on the KOSDAQ market continued to invest in R&D for competitive
advantage. In future studies, it is considered that the effect of R&D cost on corporate
performance will be helpful to compare with general KOSDAQ companies and to verify the

difference using machine learning techniques.
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Park Jun ryong*

—— | Abstract

This study aims to verify the relevance between financial ratios and tax
avoidance, especially for entities that perform corporate social
responsibility activities (CSR). It also identified the impact of the entity's
financial ratios on tax hedges. The analysis results of this study are as
follows. First, it identified a decrease in tax hedges for entities that are
more active in CSR. This resulted in the same results for both Korean
and Chinese companies. Second, in relation to financial ratios, entities
with higher profitability, higher cash flows and higher sales growth rates
were more likely to participate in tax hedges. This study is significant in
that it has shown that the degree of performance of an entity's CSR and
certain financial ratios are influencing its tax avoidance propensity.
Through this, the tax authorities are expected to provide implications for
predicting tax-avoiding companies in the process of selecting companies
subject to tax investigation.
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—— | Abstract

The purpose of this study is to investigate the effect of housing finance
regulation on the banking management performance by analyzing the changes
in the financial soundness of banks and changes in housing finance
regulation. For this purpose, the independent variables such as changes in the
amount of housing market, mortgage lending rate, housing transaction
volume, house price, housing supply, and household nominal income are set.
The dependent variables are BIS(Bank for Internationl Settlement) capital
adequacy ratio, classified loan ratio, and respectively. The rate of mortgage
recognition was selected as a control variable. The results of the study are as
follows. The increase in housing transactions has reduced the ratio of equity
capital and classified loans. This implies that the increase in lending due to
housing transactions has led to a decline in equity compared to loans, and
that the loan generated at this time is a stable loan with a stable repayment
potential. This means that the increase in loans caused by housing
transactions has affected the decline in equity capital compared to loans, and
that the loan generated at this time is a stable loan with a stable repayment
potential. Furthermore, the bank's own loan review suggests that it has not
already made risky loans enough and that excessive government regulations
are infringing on the bank's autonomy. In other words, it can be seen that
housing financial regulations are adversely affecting the reduction of banks'
capital adequacy ratios due to interest rate hikes. This study presents
research on real estate market stabilization policies such as housing supply
expansion policies other than housing financial regulations that adversely
affect the bank's financial health, while proposing ways to mitigate bank
management shocks if housing financial regulations are inevitable.
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I. Introduction

Housing finance served as a link to the demand for housing purchases by relieving the
financial burden on housing prices. However, the housing financial regulations have emerged
to normalize overheated markets and correct speculation through proper level of regulations,
as excessive funds have been concentrated in the housing market, resulting in rising housing
prices and side effects of curbing real demand. Housing finance regulations, meanwhile,
have a function to strengthen the financial soundness of banks that lend housing and
financial products. This is a policy that can be used as a means to prevent bonds that can
lead to insolvency throughout the financial industry to secure financial stability. However,
there is also a view that regulations on housing finance can undermine banks'
competitiveness by infringing on their management autonomy. According to these opinions,
housing financial regulations constrain the bank's major operations and cause the bank's

management performance to deteriorate.

As such, the effectiveness of housing financial regulations has a wide impact on the
performance of households, housing markets and banks, and there is room for controversy
over their appropriateness. Most of the research so far has focused on the effect of housing
financial regulations on stabilizing the housing market, but in this study, we want to analyze

how they affect bank management performance through changes in the financial soundness.

If housing financial regulations negatively affect the financial health of commercial banks,
they can be based on the grounds that housing financial regulations violate the bank's
management autonomy. This means that housing financing through the bank's own review
rather than regulation of housing financing by the government can block unhealthy loans,
and excessive regulation violates the bank's autonomy. On the other hand, if housing
financing regulations have a positive impact on the financial health of commercial banks, it
can be judged that they contribute to the resolution of bad debts and make stable and
sustainable management possible. This means that the stability of loans generated by the
value of collateral determined by the bank itself is poor, so regulating them will help the

bank's financial health and serve as a basis for financial regulations of commercial banks.
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II. Theoretical background

Housing finance regulations have had a huge impact on the housing market and household
debt, so there have been many prior studies related to them. However, different researchers
have different views on its effectiveness, especially on the impact of housing financial

regulations on banks' financial health.

First of all, as a study of positive aspects of housing financial regulations, Lim(2013)
conducted a study!) focusing on the effects of improving household debt in housing financial
regulations and argued that it is desirable to seek to address the increased likelihood of
default. On the other hand, Heo(2012) argued that policymakers would prefer to regulate
loans through LTV and DTI adjustments rather than interest rate adjustments to avoid the

burden of debt repayment for the entire lender.2)

According to Kim(2017) as a study that raised questions about the effectiveness of
housing financial regulations, excessive housing financial regulations could add to the
repayment of the principal and interest burden on the vulnerable class, which could be a
burden on the household economy.3) Furthermore, he stressed that it is unlikely that the
repayment of principal will occur, citing cases where housing prices did not fall below 70%
even during the 2008 financial crisis. Meanwhile, Ko(2017) argued that although the overall
household debt is increasing, mortgage loans are less than 50 percent of the total loans, so
it is impossible to conclude that the increase in household debt is the cause of mortgage
loans.#) Rather, excessive regulations on housing finance will shift loan demand to
non-banking sectors, adding to the burden on low-income earners and dampening consumer

sentiment, slowing the economic recovery.

As such, existing studies focused on the effect of housing financial regulations on the
household economy and the housing market. However, existing research has the following

limitations.

1) Lim Dae-bong, Regulation on Loan in Housing Market, Housing Price, and
Household Debt, 48 No.3 (2013):361-381

2) The Effect of DTI, LTV and Loan Repayment Conditions on Mortgage Mortgage
Average Rate, Regulatory Study 21 no.2 (2012):39-77

3) Kim Deok-rye, "Appropriation Plan for Housing Finance Regulation" (Seoul:
Housing Industry Research Institute, 2017)

4) Goh Sung-soo, The Effect of Household Debt Regulations on Housing Market,
Daegu: Korea Appraisal Board, 2017)
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Firstly, events such as new housing supply that occurred at the same time were
overlooked, focusing only on trends before and after home finance regulations took effect.
Secondly, pointing to an increase in the total household debt, overlooking the ability to
repay and the soundness of the debt, only pointing to the amount of the liability. Thirdly,
it was pointed out that funds were simply concentrated in the housing market, overlooking

the effect of interest rate fluctuations.

The differentiation from the existing research in this study is as follows. First of all, we
want to identify the combined impact of housing financial regulations by utilizing various
variables such as total loan volume and housing transaction volume as well as housing
supply. Secondly, the comparative analysis of real estate market indicators and bank
financial soundness indicators can evaluate the qualitative dimensions of mortgage loans.
Thirdly, it also focused on the effects of interest rates. The low interest rate trend after the
financial crisis has caused excessive capital to flock to the housing market as it is now. As
a result, we want to find out how interest rate fluctuations affect financial stability in the

housing market.

M. Research Method

1. Research Design

This study seeks to find out how loan regulations arising from the mortgage rate affect
the financial soundness of banks. However, there is a limit to viewing mortgage rates as a
direct factor affecting the financial health of banks in the real estate market. Therefore, the
government intends to analyze the effect of regulating the correlation between the housing
market and the bank's financial soundness by injecting the housing financial regulation as a

control variable.

The flow of the study is as follows. The independent variables include six variables:
mortgage rate, mortgage rate, new housing supply, home transaction volume, housing price
and housing supply, and the correlation between these variables is verified by structural
equation modeling to derive more significant variables. The subsidiary variable established
the financial health of the bank. Capital adequacy, asset soundness and profitability were
selected as indicators for measuring the financial health of banks. LTV, a representative

housing financing regulation, was selected as the control variable. We analyze the changes
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in LTV regulation to generate variables that can be used for regression analysis. After
analyzing each variable, the moderating regression identifies which factors and influences
housing financial regulations affect the bank's financial health, and identifies how they affect

the bank's financial health in this process through moderating effects.

[Figure 1] Research Model

I
| Independent variable Dependent variable
|

I -Mortgage amount
| -Mortgage rate $
| -Housing supply volume ' i
I -Housing transaction velume
|
|
l

L

-Capital stability

-Asset soundness

-Average housing price

-Household nominal income -FaMHbiiry

Control variable

Housing finance regulation

LTV

2. Variable Settings

(1) Independent Variable

Since the above six independent variables have interrelationship, applying them directly to
the regression model is a concern for the problem of multicollinearity. Therefore, the
correlation of six independent variable factors is investigated through the structural equation
model. In the model between independent variables, variables that are not affected by other

variables are used for the regression analysis model with the bank's financial soundness.

(2) Dependent Variable

The scope of this study was the financial soundness of commercial banks for 16 years
from 2002 to 2017. The criteria for measuring financial soundness were 'capital adequacy’,
'asset soundness', and 'profitability’. The detailed indicators were 'BIS capital adequacy ratio',
'classified loan interest ratio' and 'net interest margin'.The above three indicators measure the

stability of bank capital, the repayment possibility of loans, and the profitability of loans.
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(3) Control Variable

The control variable was the quarterly LTV index. LTV regulation has the characteristic
that it is limited to conclude as a single number because it has the characteristic that it
applies differently according to the price of the target area and the house. To solve this
problem, the weighted figure was used considering the area range, the price of the house,

and household income.

Considering the effects of loan regulations for the purpose of the study, the Seoul
Metropolitan Area was limited to the region where the effects of housing financial
regulations were most clearly expected. Currently, the areas of housing financial regulations
are divided into speculative areas, overheated speculation zones, and areas subject to
adjustment, including 19 districts in Seoul and Sejong City, and areas with significantly
higher housing prices were selected. It was determined that Seoul is representative in
analyzing the effectiveness of housing financial regulations as it is the region subject to the

strongest loan regulations.

3. Methodology

SPSS and SPSS AMOS were used for the analysis, and the sources of the data were as
follows: The 'mew mortgage loans amount,' 'loan interest rates on mortgage loans,' 'housing
supply volume,' 'housing transactions volume,' and 'housing prices' selected as independent
variables were collected through the National Statistical Portal KOSIS, the Bank of Korea's
Economic Statistics System and the Korea Deposit Insurance Corporation's General
Information. The figures and local scope of DTI and LTVs selected as adjustment variables
were referenced by the Ministry of Land, Infrastructure and Transport's public data and
media reports, and the weights according to the number of houses were collected through
data from Statistics Korea. The financial soundness data of commercial banks selected as a
dependent variable were referenced in the disclosure data of the Financial Supervisory
Service's Financial Statistical Information System. For definitions of terms, the Financial
Services Commission's Financial Terminology Dictionary and the Ministry of Land,

Infrastructure and Transport's disclosure data were referenced.
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IV. Housing Market Index Analysis

[Figure 2] Independent Variable Structural Equation Modeling
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Figure 2 is a structural equation model based on the correlation of housing market
indicators. The independent variable group used new mortgage loan amount, mortgage loan
interest rate, housing supply amount, housing transaction amount, average housing price, and
household nominal income in urban area, and listed as "Loan Amount", "Loan Interest",
"Supply Seoul", "Volume Seoul", and "Normal Income". Mortgage volume increases when
housing transactions increase, housing supply decreases and mortgage lending rates fall. The
negative relationship between housing supply and mortgage loan seems to be due to the
interest rate. The correlation analysis of the housing supply and mortgage loan amount did
not show a significant correlation, but showed a positive relationship.However, the negative
correlation in the structural equation model is not directly influenced by the direct effect,
but the variable of the mortgage loan interest rate is strongly influenced. On the other hand,
the housing supply increased as interest rates fell, housing prices rose, and household
nominal income increased. This seems to be due to the decline in interest rates accelerating
the inflow of funds into the housing market, raising housing prices and increasing household
incomes driving such demand to supply. In addition, housing prices rose as interest rates
fell, which was linked to the increase in housing supply and household nominal income.

The mortgage loan rate affected all variables except the amount of housing transaction, and
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the amount of housing transaction had a significant effect only on the variable of mortgage

loan amount.

As a result of structural equation analysis, it is difficult to draw correlation with financial
soundness of banks through the amount of housing supply, mortgage loan amount,
household nominal income, and housing price, which were dependent variables. For
example, mortgage loans are directly or indirectly affected by the remaining five variables.
If the change in mortgage loan amount affected the financial soundness of commercial
banks, it is difficult to analyze what variables caused such results. This is because mortgage
loans can change only by increasing the amount of housing transactions even if the
remaining variables are fixed. Therefore, in order to select variables that are not affected by
dependent variables by other independent variables, mortgage loan interest rates and housing
transactions were selected as independent variables of the study for financial soundness of
commercial banks. This is because mortgage loan interest rates and housing transaction
volume are the most independent variables and are representative variables that explain the
housing market. Therefore, in the regression analysis model, the mortgage loan loan rate and
the amount of housing transaction are set as the representative variables of the entire
housing market, and the correlation between these variables and the capital adequacy, asset

soundness and profitability of commercial banks is derived.

[Table 1] Housing Market Indicators Descriptive Statistics

N | Minimum value | Maximum value Average S L.
deviation

Loan Amount 48 -3.04 18.05 5.32 4.55

Loan Interest 48 2.72 7.27 4.63 1.31
Supply Seoul 48 9023.00 28283.00 17966.66 5681.86
Volume Seoul 48 13308.00 115994.00 39103.25 18602.82
Price Seoul 48 35175.00 56155.00 46204.56 4167.37
Nominal Income 48 3031383.00 4665034.00 3913956.33 482814.21

Number of effective 43
numbers (by list)
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[Table 2] Housing Market Indicators Correlation Coefficients

Amount | Interest | Supply | Volume | Price | Income
(Amount) | Pearson correlation I |-4ds*x | 065 | 492%* | 020 | 242
Housing coefficient
transaction ioni ili
Significant. probability 002 | 662 | 000 | 893 | .098
volume (both sides)
P Jati
(Interest) CATSON COMEIAUON | yagws | | | 678%% | -.158 | -4dd** |-873%*
coefficient
Loan - ife abil
interest rate| gnificant probability | ) 000 | 282 | 002 | .000
(both sides)
(Supply) | Pearson correlation 065 | -678%%| 1 _049 | .6agx | 777%x
Housing coefficient
supply Significant probability 662 000 e 000 000
volume (both sides) ' ' ' ' '
(Volume) Pearson correlation 492%% | _ 158 049 | 178 043
Housing coefficient ’ ’ ’ ’ '
transaction ioni ili
Significant probability | = 1 | 5ey | g4y 25 | 72
volume (both sides)
(Price) Pearson correlation 020 | -444%* | cagxx | -178 1| 653
Average coefficient
housin ioni ili
sing | Significant probability | g95 | g0y | 00 | 225 000
price (both sides)
p Jati
(Income) caron correration 242 | -873%% | 777%% | 043 | 653%* | 1
) coefficient
Nominal - cant probabili
income ignificant probadiliity | noe | 000 | 000 | 772 | .000

(both sides)

Note) **. Significant at the Correlation Coefficient of 0.01 (both sides), N = 48

V. LTV(Loan to Value) Ratio Analysis

1. Method of Housing Finance Regulations Measurement

The strength of housing financial regulations is controlled by the regulation of the amount

of loans for individual loans and the adjustment of the scope of areas subject to the amount

of loans. Adjustment of the amount of loans for individual loans is implemented by
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adjusting the ratio of LTVs. LTV is a mortgage maintenance rate, and strengthening it
reduces the amount of loans compared to the value of collateral, resulting in a decrease in
the total amount of loans. Regulated zoning is carried out through real estate regulatory
zoning. As such, housing financial regulations regulate the scope of loans for a single loan,
and at the same time, the enforcement of regulations is determined through the regional
scope that applies. Consequently, the effectiveness of the regulation cannot be measured
simply by considering the monetary scope of the regulation or, on the contrary, the regional

scope.

[Table 3] LTV Indicator

(Unrealized collateral value with LTV),,
(Total security value of the house),
(Unrealized collateral value with LTV)O
(Total security value of the house)o

LTVi = *100

Vn - R’/l.LTV n
Vi
T V- Ryezzv,
Vo

V,, = (Total security value of the house),

= (Housing transaction volume), ® (Average housing pm’ce)n
R, = (Unrealized collateral value with LTV)n

= (Housing transaction volume in LTV — applied areas),

e (Average housing price for LTV — applied areas),

The concept of LTV indicators was introduced to reflect this monetary and regional scope
simultaneously. For the convenience of the study, this ratio was later labeled as LTVi. First
of all, we assume the maximum possible amount of loans contained within the local scope
of the housing financing regulation. In this study, the total collateral value of houses in
Seoul is defined as the limited area of Seoul. The index of n units is expressed as ‘Total
Valuen’. Total Value is the total value of houses in the study area. Considering that the
LTV regulation is a regulation based on the value of collateral, it was calculated based on
the number of houses and the average price, while the value of collateral that was not

realized in the current period due to the housing financial regulation is ‘Regulated Valuen'.
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At this time, the ratio of the total loanable amount to the amount not realized due to
housing financial regulations shall be ‘Regulated Raten'. LTVi is an indicator that reflects
both the expansion and reduction of the LTV regulation region and the increase and
decrease in loanable amount, and it is possible to effectively measure the strength of the
regulation. This indicator assumes the collateral value of individual houses as market price
and does not reflect the LTV ratio applied differently to each house. Therefore, it is difficult
to see accurate figures reflecting exact regulatory changes, but it means that they show

strong changes in macro-regulation.

2. Analysis of the Effect of Housing Finance Regulation

Table 4 shows the effectiveness of each quarterly housing financing regulation. The LTVi
value was set at 100 for the first quarter of 2006, and the figures for each quarter represent
the effectiveness of housing financial regulations compared to the base year. This generally

increased with higher home transactions and increased with stronger LTV regulations.

LTVi, which stood at 100 in the first quarter of 2006, has increased since the entire
Seoul metropolitan area became a speculative area. This seems to reflect the strong real
estate regulations of the participatory government, and then the strong loan regulations
continued in 2007 and 2008. But in 2008, a financial crisis and the inauguration of the Lee
Myung-bak administration changed this aspect. The Lee Myung-bak administration tried to
solve the problem by easing regulations on the housing market because the housing market
was stagnated due to the financial crisis. LTVi, which achieved its peak in 2008, has been
steadily decreasing since then, indicating this deregulation trend. This trend continued after
the launch of the Park Geun-hye government, and LTVi continued to decrease during the
Park Geun-hye regime.,However, since the launch of the Moon Jae-in government, the real
estate price increase trend has been strengthened and the flow has been expanded to
speculative aspects. As a result, the figure of LTVi in 2017 has been strengthened to the

level of the participating government.
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[Table 4] LTV Indicator

. Unrealized collateral
. Unrealized collateral value . . .
Period / Total collateral value LTVi Period value LTVi
/ Total collateral value

06.1Q 0.552 100.000 12.1Q 0.430 77.796
06.2Q 0.563 102.042 12.2Q 0.415 75.232
06.3Q 0.562 101.853 12.3Q 0.414 74.990
06.4Q 0.600 108.671 12.4Q 0.418 75.677
07.1Q 0.600 108.671 13.1Q 0.415 75.230
07.2Q 0.600 108.671 13.2Q 0.418 75.743
07.3Q 0.600 108.671 13.3Q 0.421 76.249
07.4Q 0.600 108.671 13.4Q 0.415 75.101
08.1Q 0.600 108.671 14.1Q 0.418 75.765
08.2Q 0.600 108.671 14.2Q 0.414 75.017
08.3Q 0.600 108.671 14.3Q 0.300 54.336
08.4Q 0.444 80.434 14.4Q 0.300 54.336
09.1Q 0.449 81.372 15.1Q 0.300 54.336
09.2Q 0.445 80.640 15.2Q 0.300 54.336
09.3Q 0.437 79.141 15.3Q 0.300 54.336
09.4Q 0.427 77.335 15.4Q 0.300 54.336
10.1Q 0.431 78.114 16.1Q 0.300 54.336
10.2Q 0.425 76.936 16.2Q 0.300 54.336
10.3Q 0.427 77.416 16.3Q 0.300 54.336
10.4Q 0.437 79.141 16.4Q 0.300 54.336
11.1Q 0.432 78.329 17.1Q 0.300 54.336
11.2Q 0.433 78.353 17.2Q 0.300 54.336
11.3Q 0.430 77.927 17.3Q 0.500 90.559
11.4Q 0.429 77.740 17.4Q 0.600 108.671
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VI. Research Results

1. Moderating Regression Study Model

Based on the results of the structural equation model analysis, in this study, 'Housing
Transaction Volume' and 'Housing Mortgage Loan Interest Rate' were selected as
independent variables representing the housing market. The moderating regression model
identified the correlation between home transactions and mortgage rates on the financial
health of commercial banks and the adjustment effect of housing financial regulations, while
identifying how home transactions and mortgage rates affect capital adequacy, asset
soundness and profitability, respectively. This not only has the nature of pre-validation to
verify the adjustment effect, but also allows us to identify how key variables in the housing
market affect bank management. Next, the adjustment effect of the adjustment variable,
LTVi, was identified to see if housing financial regulations had this effect in relation to the
major variables in the housing market affecting the financial soundness of banks. To verify

this, we also performed three multi-independent variable-moderating regression analyses.

[Figure 3] Moderating Regression Model

|
| Independent variable Hepevedart
I variable

-Capital adequacy

i

| -Housing transaction volume 4

I -Asset soundness
| -Mortgage rate :

|

-Profitability

Control variable

LTVi
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2. Moderating Regression Analysis Results
(1) Impact on Capital Adequacy

[Table 5] BIS Capital Adequacy Ratio Moderating Regression Analysis

Independent Model 1 Model 2 Model 3
variable B t P § t p B t P
Housing

. -0.234 | -3.488 | 0.001 | -0.212 | -3.024 | 0.004 | 0.048 | 0.690 | 0.494
transaction volume

Loan interest rate | -0.903 |-13.472| 0.000 | -0.802 | -7.008 | 0.000 | -0.554 | -6.219 | 0.000

LTVi - - - -0.123 | -.1083 | 0.285 | -0.272 | -3.299 | 0.002
Housing
transaction volume - - - - - - -0.077 | -1.206 | 0.235
X LTVi
Loan interest rate
X LTVi - - - - - - -0.413 | -6.785 | 0.000
R2 0.803 0.808 0.912
R increasing - 0.005 0.104
amount
F-value 91.694 61.756 86.963
F increasing - 1173 24754
amount
p 0.000 0.000 0.000

Note) Dependent variable : BIS Capital Adequacy Ratio

As shown in Table 5, the variable of housing transaction volume was derived from Model
1, but there was no significant p value in Model 3. This means that the increase in housing
transaction volume has a significant impact on the decrease in capital adequacy, but the

moderating effect of housing finance regulation is not significant.

The decline in BIS capital adequacy ratio means that equity capital has decreased or
risk-weighted assets have increased. Among the two factors, it is the increase of
risk-weighted assets that are judged to be affected by the increase in housing transaction
volume. This is because new loans are generated due to new transactions, which can affect
the increase in risk-weighted assets. If real estate transactions regulated by housing finance
regulation are calculated as a high risk credit in the calculation of risk-weighted assets, it is
judged that the regulation of this will weaken the correlation between the increase in

transaction volume and the decrease in capital health. However, there was no significant
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result, which means that real estate transactions restricted by regulations were not such

dangerous assets.

The mortgage rate variable was derived with significant p values in Model 1 and Model
3. This means that the increase in housing transactions has a significant impact on the
reduction of capital adequacy and that the moderating effect of housing financial regulations
has been significant in the process. The rise in loan interest rates will be a burden on
repayment. This repayment burden is believed to have affected the increase in the risk of
loans, which led to an increase in risk weight and an impact on the fall in BIS. Housing
finance regulations further strengthened the correlation between these declines. This
reinforced the adverse effects of bank capital adequacy on rising interest rates due to

housing financial regulations.

(2) Impact on Asset Soundness

[Table 6] Moderating Regression Analysis of Classified Loan Ratio

Independent Model 1 Model 2 Model 3
variable B t p B t p B t p
i« Housing -0.531 | -4.177 | 0.000 | -0.473 | -3.610 | 0.001 | -0.371 | -2.272 | 0.028
ansaction volume
Loan interest rate| -0.212 | -1.672 | 0.102 | 0.048 | 0.225 | 0.823 | 0.208 | 0.992 | 0.327
LTVi - - - -0.318 | -1.497 | 0.141 | -0.555 | -2.852 | 0.007
Housing
transaction volume - - - - - - 0.258 | 1.723 | 0.092
X LTVi
Loan interest rate
< LIV - - - - - - -0.360 | -2.510 | 0.016
R2 0.291 0.326 0.510
R increasing ; 0.034 0.185
amount
F-value 9.245 7.081 8.747
F increasing ; 2242 7.910
amount
P 0.000 0.141 0.001

Note) Dependent Variables : Classified Loans
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The variable of housing transaction volume was found to be significant p value in Model
1, but no significant p value was found in Model 3. This means that the increase in housing
transaction volume has a significant effect on the decrease in the ratio of classified loans,
but the moderating effect of housing finance regulation is not significant. As the amount of
housing transactions increased, the ratio of classified loans decreased, which can be
understood that the increase in real estate transactions reduced the ratio of classified loans
by eliminating bad debts. However, since the moderating effect has not been verified, it

seems to be a general phenomenon independent of housing finance regulation.

(3) Impact on Profitability
[Table 7] Net Profit Margin Moderating Regression Analysis

Independent Model 1 Model 2 Model 3
variable B t P B t p B ¢ P

Housing 0.018 | 0.264 | 0.793 | -0.029 | -0.432 | 0.668 | -0.125 | -1.319 | 0.194
transaction volume

Loan interest rate| 0.985 | 13.103 | 0.000 | 0.680 | 6.112 | 0.000 | 0.621 | 5.095 | 0.000

LTVi - - - 0.262 | 2.378 | 0.022 | 0.225 | 1.994 | 0.053
Housing
transaction volume - - - - - - 0.177 | 2.040 | 0.048
X LTVi
Loan interest rate
X LTV - - - - - - 0.050 | 0.604 | 0.549
R2 0.796 0.819 0.835
R increasing
amount - 0.023 0.017
F-value 87.528 66.276 42.647
F increasing - 5.656 2.124
amount
p 0.000 0.000 0.000

Note) Dependent Variables : Net Interest Margin

The housing transaction volume variable was not verified in Model 1. On the other hand,
the loan rate variable was significant p value in Model 1, but no significant p value was
found in Model 3. This means that the increase in housing transaction volume has a
significant impact on the decrease in profitability, but the moderating effect of housing

finance regulation is not significant. These results show that the volume of housing
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transactions and the profitability of banks are not significantly related, but interest rates are
correlated with the profitability of banks. This seems to be the result of the small profit that

can be obtained from the margin due to the drop in interest rates.
3. Research Result Summary

[Table 8] Moderating Regression Analysis Test Result

Sortation Verification Results
1-1 The Effect of Housing Transactions on Capital Adequacy -
The Effect of Housing Finance Regulations on the Capital
1-2 . X X
Adequacy of Housing Transactions
13 Effects of Mortgage Rate on Capital Adequacy )
1-4 The Effects of Housing Finance Regulations on the Capital )
Adequacy of Mortgage Rates
2-1 Effects of Housing Transaction Volume on Asset Soundness -
The Effect of Housing Finance Regulations on the Property
2-2 . . X
Soundness of Housing Transactions
2-3 The Effect of Mortgage Rates on Asset Soundness X
24 The Effect of Housing Finance Regulations on the Property X
Soundness of Mortgage Rates
3-1 Effects of Housing Transaction Volume on Profitability X
32 The Effect of Housing Finance Regulations on the Profitability of X
Housing Transactions
3-3 Impact on the Profitability of Mortgage Rates +
The Effect of Housing Finance Regulations on the Profitability of
3-4 X
Mortgage Rates

Note) + : Positive Relation, - : Negative Relation, X : Unrelated

The increase in housing transaction volume, which is a major variable in the housing
market, reduced the ratio of capital adequacy and the ratio of classified loans. This means
that the increase in loans due to housing transactions has caused the decline in capital
adequacy compared to the loan, and the repayment possibility is stable. Mortgage rates were
negative for capital adequacy and were strengthened by housing finance regulations. This
means that the increase in the lending rate has a negative effect on the bank's management
stability, but it has a positive effect on profitability. In this process, housing finance

regulation strengthens the negative effect of management stability.
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VI. Conclusion

1. Summary and Limitations

This study conducted an assessment of the quality aspects of loans generated through the
increase in housing transactions and an assessment of the increase in the risk of banks for

raising loan rates, with the following implications.

First, loans generated by increased housing transactions are not at high risk for repayment.
The decrease in the capital adequacy ratio and the decrease in NPL ratio due to the increase
in housing transactions means that the absolute amount of loans increases, but the risk has
not increased compared to the increased amount of loans. This means that the bank's own
loan review does not already provide risky loans enough, suggesting that excessive

government regulations violate the bank's management autonomy.

Second, housing financial regulations have an additional adverse effect on banks'
worsening capital adequacy ratios due to interest rate hikes. A hike in the benchmark
interest rate leads to a hike in the lending rate, which causes the weight of risk-weighted
assets reflected in the valuation of the capital adequacy ratio. The current situation in Korea
is simultaneously raising interest rates and tightening housing financial regulations. Due to
this situation, the recent tightening of housing financial regulations has raised additional
management risks for banks, which has added to the management burden. Therefore, it
would be necessary to study real estate market control through complementary methods to

improve it.

Despite the efforts of researchers to objectively analyze market phenomena, this study did
not reflect many individual factors affecting the housing market. It also has limitations that
have been difficult to consider the impact of real estate regulatory announcements and the
effect of new regulations. Therefore, subsequent research is expected to be more empirical
and valuable if we conduct micro-change studies on the charter market, which has a
significant impact on home sales transactions, and event analysis of impact effects before

and after the government's regulatory announcement.

2. Implications for Future Society

In this study, as a policy measure for the deterioration of the financial soundness of
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commercial banks due to the housing finance regulation policy, we would suggest as
follows: Firstly, real estate policies that do not strengthen the bank's management burden
should be studied. The study found that tightening housing financial regulations adversely
affected the bank's management performance, meaning that the less government interference
in the bank's management and the higher the bank's autonomy, the higher the bank's
management performance. Furthermore, it can be derived that the bank's credit screening
process is sufficient to control unhealthy loans. In this regard, if there is a real estate policy
that does not adversely affect the bank's management performance, it is clear that choosing
such a regulation will have a positive effect on both the bank and the real estate market.
Therefore, it is time to consider a more fundamental solution rather than an indirect
approach to the real estate market through fund market regulation. However, it is undeniable
that the trend of real estate speculation and the rise in real estate prices have been steep for

a while, so measures to manage it at an appropriate level should be studied.

Secondly, we would like to emphasize the need to improve the structure that is insensitive
to real estate regulation by deregulating the banking industry and creating new profit
models. Currently, the nation's commercial banks have the character of commercial banks
and thus have a profit structure that relies on loan margins. Therefore, it has a sensitive
nature to changes in the housing market, and the impact of housing financial regulations on
banks' financial health has been significantly revealed in this study. In response, the relevant
laws were revised to suggest that commercial banks grow into investment banks based on
commercial banks. Currently, Korea's investment banking industry is based on large
securities firms. However, fostering investment banks based on large securities firms suffers
from limitations in capital. As a result, the government will be able to establish a sound
investment bank based on commercial banks from the government's perspective, while the

bank will be more insensitive to the government's regulation of the loan market.

As a way to stabilize the real estate market in Korea, the Housing Finance Regulation
Policy has revealed its limitations in worsening financial competitiveness. In response, the
government should study real estate market stabilization policies other than housing financial
regulations, and if housing financial regulations are inevitable, it should revise bank

regulations to provide measures to ease bank management shocks.

Banks' management risks and market volatility have been increasing due to a series of
tightening housing finance regulations. Therefore, we sincerely hope that multilateral
supplements to these regulatory policies will be studied together to contribute to stabilizing

the real estate market.
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ZX 2014; 51735 2014).

UAIE BASAANY AM2E A1F BABAMNL A2elole @A) w2l 7t
Fees et o FOHABA R AWl BE HE el

A2zl S@Akte] APt BB AAke 1
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U]=59] 3¢ 2AgA7 &S A-8HA] AXIeE 577HR] F7toll 9lo] SFAS(Statement of
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3 9lo0] A AW ©f IFRS 133 34 MY=|oick. 5] u]F-gAMAL] 21 24| 7}
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2o x| (Miller Energy)= g A7Fo|A] A{ef 7IAE AlF6le= 0]=9] oHX] 2]
Atoltt. o] gJAhE 2009'd FuiE Foll FiAve] MKt 7kA AW HulAE S
235k EX] 608 ofjo]AE 44772 o] {UsIct. o] EX|et Adu]o] Tjsl A= A
oF kAo st AlF71s/do] w0 HESIQITE. whebA] oA+ &1L F]H9] A

10) 0= ZHAHL L 3] (Securities and Exchange Committee: SEC)Q] ¥ 1A SEC. In the
Matter of Miller Energy Resources, Inc., et al. Admin. Proc. File No. 3-16729 #rx.
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https://doi.org/10.22915/rifi.2021.45.1.004 ISSN 1738-9216

Case Study on Fair Value Evaluation and the
Highest and Best Use of Non-financial Assets

Hyuk Shawn*

—— | Abstract

This study presents the issue of 'highest and best use', which is the
basic element of measuring the fair value of non-financial assets. When
measuring the fair value of a non-financial asset, IFRS take into account
the market participant's ability to generate economic benefits by selling
the asset to another market participant who will use the asset at its
highest and best use. However, the concept of highest and best use is not
only very abstract, but subjective judgment can be involved. In other
words, when evaluating the fair value of non-financial assets, there is a
possibility that the value of non-financial assets may be raised by
overestimating the concept of the highest and best use. This study
identifies the gap between the best and best use applied in appraisal
practice and fair value evaluation. In addition, whether the fair value
evaluation of tangible and intangible assets and investment properties
carried out by a company is an accounting evaluation or should be
accompanied by an evaluation by an appraisal expert may be
controversial in practice. Taken together, this study sheds light on the
problems that may arise when applying the highest and best use of
non-financial assets through related cases and to provide implications
for practical application.

Key word: highest and best use, fair value, non-financial assets

*Associate Professor, Business School, Keimyung University, hshawn@kmu.ac.kr
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%, '?HidX|(safe haven) Atitg A7 HQUTH & =&9 542 HRAA AR S HE9]
FHA eEd RS it @2 HAAT ARt 28 5 §AMESO] dshe o

AT AREE A AT S Qe 271E AlEote Aolth AdiA 44 A& 37
AAISEL, 371 25 S HRAAN o= FAXES &8st Tr=dth A WAl <
+ JHBANA A= 7127 FHAE 2
7127] #8719 95% A2t A E A BE 1,
A9l 95% Al2]4%F shgHlower bound)yt 4}gHupper bound)% Z8sto] =&51%
6719 A ARt SR EZ 3719 LA AEE FIISE At 25 FUsitt
gt FAMALE O] YgtR g st puigt A0t 7P 4 19 AT ARl
H1, g2 QlehE Fuleh 40t 29, Aot AA nRShE Aofgh 47t 39,
g2 o= Gejghs FulEt 497t 49, AR F(Gold)2 FUlRt 497 5, 22l1
gt2 109 7] ol= =AE Fuligh B97F 69171 H o

e e o g\x 41 o?i rr

o 243 24 29

B eRoA AFEAS 98] A8 AR ooy 2ot

YV=a+8X +u (2-1)

up = oy t € (2-2)

A7IM F&5H4 Y, = IR AR S8 671 Z47e] o E(rate of returns)e 1
Epfct B =2oA AFRSE 67]9] AHAHS won/dollar, won/yen, won/Swiss franc,
dollar/yen, =(Gold) Z12]al 10\ TH7] O]= & AjHo|t}. 2E Atg= A (daily)o]
o, 44 AE (%)= gtsto] Argsteloh.l) dyelis X, &= S&P500 A|4

o]
2l

>
i
tjo
)

1) 22 2897 RIS At & Atgsv Ul AWEH]A % (Federal Reserve) A|RIE
0] A(St. Louis) X ™A &Yst= AAIO]E http://fred.stlouisfed.org oA} Agict.
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(SP500 A]42)9] A& £9E(%)o]l, @ 9 f+= 24 (parameters), #, = QXHerror)
olth. 9] 4] (2-1)T Zo] MWW X, S SP500 A 50] 2 FE sto] o] Lolgo] 2
A FA A4S thstn 9ok 7bgstn EA AREE B ERE0] &
230 97] Yol of7|HE YRR AFGSFACTEY) A (2-2
o 1x} Ap7|d&/d(First-order Autocorrelation, AR(1

f
=2oA BAEE 67119 QFMAT AFAF &8 F dollar/yen $08S E4WHS

=

= 2 59
2 739 9 A (2-1)9 ofj2l(error)oll 13} A}7|42o] Zalr] EAjsts 702 et w
E FHro 2252 FLFANH(maximum likelihood (ML) method)2o.2 =459
C}.

et 7gojslo] 917] whRo, &

S = 20209 24 20¥HH SP500
M40} sletg ARl el 29 20438 slebe BE 39 2397E =2 A
A & AFA4E A4 St A o
N 6% Y dolel SE 2lean, 97l $RYe Te 39 23
22 I5ict. $71 JIe ol AdDE 240l
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Lucey (2010), Baur and McDermott (2010), Ranaldo and Sdderlind (2010), Kopyl
and Lee (2016) £o] Q\t}.
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COVID-19 9]719} QPMA]" AfaF S H E90] QM X & AL

L Zrolch mhoF 9] Al (2-1)o] 1A A 714 (Classical assumptions) 1, 2, 3& 2& &
A)711, & AX2H(Ordinary Least Squares (OLS) Method)2.2 &4 AR HE A
AotH b 9 Eate
2
Var(b) = HO
2
Ly
t=1
o] ®l1, AN Var(h)o] £ARX|+=
_ §2
Var(b) = ~
)
t=1
o] =t} of7]A
1 n
2 2
s =
n—2 /= 1et
ol Ztx} ¢, = Al (2-1)9] Q@ AHerror) u, ©] FAA0IH, z, = X,— X, X & X, 9
Bouoltt. HRlxtatel i R2AlEL SEAITY SHY Hedt HEdS mshalAt
SHRIA Abibg Folishs Zlo7] el 2EolAl b o WEA. 5 b o RAH(variance)
©o oxa 2 9l v &(cost)o] ETt T2o g ObXIAAIS] AN S WrEF o b o
w4be gtojy A @4 & Zlojy, oy F gtojy A gRlo] & Vb= Lo A
o] 98 7|n] AJ3K(risk averseness)o] wa} DatAl Zo|t}, B =oAL v WA 7t
gt By o2 pEAS] utojvA Q45 thgat o] BHASIUAL gt &, ehAARAe] A
WA edd Al 1T K=
b b
K= = 3-1
e (3-1)

2
fo

= K—]_q ]-oﬂq- oA ;(}A]—_J

974 Al Kollq b of F4h2 8o ARRIStal b = &
Atol7] ol e-d/d A4 Ke 94

7F oroluA(-)aL [b] Zto] 245 L QPRARE

§— 2T 0 — uvuu v
& duder o eYsital & 4~ Q D} CHAl Wold, Al (2-1)9] | HZ oAl Hyd
& X, & SP500 A|49] f9g0]1, gAY $7] 4o SP500 A]49] 40§82 A|
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4749 A 7] BE0l ) SOl AL ol FHERY FEAL S5
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4%, 790 2R AL24T SPHAMIY 994 AR K& Aot g & 4 9
ct.

w20 9t b9 BALZ 7 202 o] 4 7} QMY JHIE Wolmalt WEAC
2712 AR FACE S A (3-1)9] & [ ] 9] BAto] 18t ATtH 5 o] 24
S BoL s HPATL. gy PaT Fo JF 5 go BAS 3
Q]
=

7 3ol 05019 SU AE K AR g, = 08 ZHSHE t Ytk 27 Ak 22
U 00 7P7be bol BAL TR0 S 0.52 stw o2
Aatol 7 e 0.12 ShH R ol ol e ofef ‘AEEA
shuat gt

fol

< HA SLA AlBE AR b 9] ‘95% AlFRIY ‘C95'o|ct AlR]L7HS poj B
QXHstandard error) 50| & BtFLE|o] ojx]= Zio]7] W&o
of. 29/ A& Co55 dHstr] ol HHA’ At S8 2719 &F
Wl BuA} ghct. ofef] [ 3-1]0of] ¥&t2 yend HHIA] Aoz FUjslE F%
won/yeny} 0]= @2i3t2 yend UAA Appto= FOjgiS 4-9-<Q1 dollar/yen9
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Mo

I 9 qmlo rlo

[E 3-1] won/yen I} dollar/yen 2| 3| &M Zut

OHFN RpAt B b EEQK t 2t Pr > [t
won/yen -0.1614 0.0479 -3.37 0.0031
dollar/yen -0.1154 0.0265 -4.35 0.0003

H [® 3-1]o]4 H= vie} Zo] po] 5= W& OfojyA, |b| Z7]= won/yeno]
dollar/yen ¥rC} 3 AT, BZ&QXITE won/yeno| O #HA |t| 3F& dollar/yeno] § =
o 1j8g qrek 9JofA Adheh A ¥Rl 244 A® K2 t IS ARESIHH
dollar/yeno] won/yen®t} @43t QPAA 7} Hct. J2{ut 95% AlZ]23t, C955 &
4/ ABE AMEoH 92744 7T v & Qo)

v T =
won/yen®| $AUAES F&HHLE o] A2 9] 95% 412 FHE AAR|(critical

rok o

N
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COVID-19 9]719} QPMA]" AfaF S H E90] QM X & AL

value) 2.095 A835to] L5tH (-0.2615, -0.0613)0] i1, dollar/yenojjA] 42 9]
95% Al2]L7Fe (-0.1708, -0.0600)0] =c}.3) o] = Alg]37+e H|W3tH, won/yeno]
b 9] 95% AlIZ]L7F dFsHlower bound)o| dollar/yen®] &}stHE T & &1, won/yen
9] 95% AIZ]3L7F AFsHupper bound)& dollar/yen?] Atstych o Atch & won/yen
o] AI2]417t2 dollar/yen®] A2t ch fXof At2]sto] &EX0=2 won/yeni’l b
aol dollar/yen] bzttt o &S ololux gro@ Lhg Zlolehs ARME & 4 9
th4 J2jo2 SP500 G717t 59to] won/yen] 2ol dollar/yen®] 4-QlHr} o
2 Aolebn guY & Slch mel HEE Ik SAREE dollar/yensic
won/yend o A3&3 Zojct oA YstH, ‘LA X|®'E= won/yen? ¥€/d0]
dollar/yentict 6 A0in Uielob SITHe GEIHS HolFE ol o] BUHE B
A717] ofal A WAl 994 K|S K Zhe] Bwol y = 0.12 Ab&atgit

\I

£ WAl 9U AIE C95- AA| byto] 95% AE2 EAsH Fro|nE KA ol L
Y71 92 st 4 xS EA ANEY 2EE M5 4 Aot Aol 9
oh S 292 slelt Aty FuA mHo] YL & At oAt ORF U
olthe Folch. &g AT 95% A2l 7zrSol A2 P FHUW LA st
YA e AeE WAL 4 Ak oA FQoE ATHo| 1 WAl Wto] of2lg
2= 92 Zolct.

-

9] 95% AR 1L7TE po] BS |p|9 7] ¥ b9 H=A(standard error)S 2 & ¥
Z278%7] "ol oA gt AlEAQl(conventional) AN 7T B
N2 Bekeh Zojok ¢ Al (3-1)9] » 3= 0.52t st 44 A& K = t7} &
o|lt dollar/yen K3t —-4.35%= won/yen K3f -3.37XH.C}F ¢ Zrota] 2] 95% Al=] L7t
o= 27 dollar/yen Ap4to] o &gt Ap4ato] =t 95% Al2] 7ol ¢he] dut
L5 st 494 ABEE W57 HdliAl= r gho]l 0.2 o]stojof Hth= Zo] =&
of ofgff AEEAA= v = 0.15 ARESIAT

o

=

)

<]
[NaRiTh

3) 24 AdE 2470 AEZ AMESIH 20 £+ 270 At Y20 AE 209 t 2 5%
LAR]= 2.090]c}.

4) oA AGSIRAIT dollar/yeno] &R0 o= o2foll 1x} X}7]/d¢o] 4517]
of OLS o=z 3 HAS FHsIH b9 EFELR= Q% A4telo] s St
7] diZoll 95% Al=]#7t2 HojA A (-0.2072, -0.0236)0] €t & 5}?}% oFZt ZFof
AZ o7 o] FSHA|T, T2 AMA QLEE 0FCo =2 o]Esin. _’31 &
oz de JFHFOX= dollar/yen AHAHS] ¥LAHS | dojz=Yrt ﬂii OLS=
dollar/yen t Zf& -2.28 (ML -4.35) o] ©l1, won/yen t 32 -3.31 (ML -3.37) o
=lo] ML 9] 37445 & 4 Utk

ne ol 2 |4 &2
O rlo zE > ot [o
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4. 944 X|® 3, C95D

Al B L REE= 09 95% A2t Shst(lower bound)d; AdgHupper
bound)& &350 THEQITE. 95% A2t o g 2719 AR LE2 7He ARG
O}LH AR 42 7te= Aol § #str] miEof stet=9] Aol Afet=9] Ato]

T8k, o] 9] Ato]E HaliA] stte] =AHCY5D) = THEQlal o]A S A|me ARES)
Zolct. 9loA AHEH won/yen AHitat dollar/yen AHitz ARESH] o & o A
golH ofSat 2o}, 94 dollar/yen AHihg Ao & “7]EAR o2t R SHAE. 12| H
dollar/yen 9] 95% Al2]3L7t9] 5tst -0.17080] ‘71& 3tst, Arst -0.06000] ‘7]1& A
gho] =t 22¥ won/yen?| 95% AlE|3tol sigt -0.26150041 71& sheb -
0.17082 wjH -0.09070] =1, At -0.0613004 7]1& AksH -0.06002 wiH
-0.00130] =}, 238 2 won/yen? ‘YA X|®E 3’ C95D = -0.092 7} =t 7| &Rt
ARl dollar/yen®] C95D+= 0 o|7] ©j=of won/yen AH:to] dollar/yen AtAtHTH ¢
Sdofcfa HmHstH =k &, won/yen AR:H] 95% Alz2]St7to] dollar/yen AR:he]
95% A2 PR O A%, 00|A o W AZo] JR|stal = Aol CI5D Al &= of
2 ARt 28 & StUE 7I&AMte R Aot o AMEEY JUiA +E4dS UEY
+ Al&olt}.

o8 rlr m\

SELEEEREOE: ag% = W) AENC O BEe $84 Aolg ¥ 4 9
ok F A 99 AIEE 95% AT IR IRl met LB 26|} 4
Al ohe 4= 9lou, of h‘i% sfel 2412 942 sl2)7] o] 13 ol e %
APoIA] QP AT} S(-)401RA A0 A4S A A0 249 9440l
2ot

1. JAZA 2Ax

ofgf [&E 4-1]1& ¢ Al (2-1)9 3] 32 FA ™M (maximum likelihood (ML)
method)2 AL-g5to] A3t Anfolr}. 2 =24 EAst ObRA] AL S 67 ALAL
of 20188 A (2-1)9] FHUL2 519S 49 6] 1714 & dollar/yen 21714] 27}
oA} 73t 1xF Ap7]AbHautocorrelation)o] £AJ5te] Q&Fe] 1x} AF7|AME Al oot
74 BASe HosgUoR ANl FASIYLS S0 che A Fusel 7

5) dollar/yen £&3 F45WLR SIS 49 A9 AR(1) 24 FAR|E 0.540]1 t g2
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COVID-19 9]7]9} QFA A" AFA 38 50] 24 X1 AL

2ol QAto] AR(1) 24 FAA t gkol 16 vjgez 10%lME EAK golgol ¢
v A2 FAstadt. B 9 FAHA] b ol &(-)+U F¥+= won/dollar, won/yen,
won/Swiss franc, dollar/yen, gold o], » 7} 5% S-9]4aZ oA EAA Q.0]Al0]
9= A2+ won/yenit won/Swiss franc, dollar/yen & 37]9] QtXM %" AHAF $HE

och.0) 27124 Aut ofe [& 4-1]o] MoFL 9rt.

[# 4-1] 21HEM Zak: sp500 &8 7[ZF 2020.02.19. ~ 2020.03.23. (24 2 Y)

b t Pr>|t| ey &4
won/dollar -0.0559 -1.90 0.0724 oF QFA A
won/yen -0.1614 -3.37 0.0031 AR ZSPS|
won/Swiss franc -0.0733 -2.17 0.0422 7+ QPR A
dollar/yen -0.1154 -4.35 0.0003 AR bS]
Gold -0.0345 -0.42 0.6766 OF oFX A
10 yr T Bond 1.6617 3.65 0.0016 MR I QS

won/dollar AFAF2 SP500 A]47}F 1% shHstH 0.0559% A5
LT 190017 B4 R b £ §olag 10%014 BN

al,

2 won/dollar A}AHe] MEA &4 ‘oF obXA 'ty WIS Q,lEJr. won/yen Aib
2 p 71 -0.1614=2 won/dollar st BEs= ZA|gF AhA F7]= oF 2.98] 3} t 3t
o 188 714 QOo|5F 1% olstold SR o2 geojatch. mabA won/yen AHAte] A
$A 442 7 oPEAR D MU 4 ek oleld ks o]y COVID-199) AN
shtog HUHE FHAIZY I4% st digt §h= EARIES] Aol = A
Apito 2 0j% geiucke A s} o oYtk A8AS & 9tk Swiss franc
2 93 Aol thoz ojofEle HEA elghe ofUx|E, TAA QAR o]
APz b 9lgh Apdtol7] mhEo] ‘bR AR uo] mEstec. SP500 X]%o)

b

= -0.073322 won/yenBrt=  (Ahgh)  AFX| g
won/dollar2tt= (Aigh) 31, QoFE 5%olA SAXFC=R2 Qosict. J2loz
won/Swiss franc2 7 QMPAXT AF8S sk & 4 Qi dishul= EXRLEO|A &

2.892 R4 1% njutolq FAXCR Rosie.

6) t %] :’71L olE Aol 27 3gre Wit SP500 Al4e 3% 717 St AY 4
24901 ALg = 20 £ 21490 E|A] oo} EAA QojAS ud—l:‘_]-g} ] g
T & Pr> |t & Austs 2o £0




A1 45H12 |

2L} qistro] o143t elsbe opUxnl, Azt 2-gAlAke] 9j7lolk olA Burgt ol
RAAL £0] shata 2 4 Itk dollar/yen A 0]2 Zalz Ji qlsts

2 ofst

%g B9 AHtolth. of Af4te] elo] & Aiel yen/dollarg F4H 4R so] 4
bl 9 [# 4-100] 9t dollar/yen RO 2 Be Hijo] Rog T2+ wAR
7+

A7 Y2t &, & etz u)= GejghE AuistH SP500 X403t #e
o FEjo] xpAF 71R] e xS Aot Ayprt "ot 2222 yen/dollar®
(reverse) AtAtQl dollar/yeno] 7} QtHA" 7]5-& st Zlo|ch

T GAMRICZ Q2iEQr QFAIAMTC 2 AREEQITE g2 AN YAl AtLE
AL, AsAer HFa MUl Ao wgh tfAl(medium of exchange)2 o] &%
tf. =9t 52 AMEF 2989 HEde £017] Holl FAMEAL SHaLAt st FARARE A
ZA g0 MEISE 4 Qle ApAtO 2 Eldtolttt Baur and McDermott (2010)2
-1 =3 o
=2 =

59 g UM fae 3e 23

e s 2js}, ds} &g o
Be o7 B 9SS BASUL, HUS (018 22U 28907 £ 2L 57
qoz o3 AWMU (IHA)ZA Y 2 WASAt Jefut oyl B2
U 971 Serol 200840 22 2897] WA A A (@A) Aol 7]
52 EAMOR golat 0N HolRAL Ryt [# 4-1] Auts B b LS 94
A9k BAR g0)40] glof SP500 A14:0] Zatol e A9 FFS WA ottt A
S ¢ 4 ok 22 2897] V17 HolHR B =RolA RAF AT 0l g4l
t}. otdf [® 4- 5],:_. HH F9 FAX] b AL -0.00036 o] t FFe -0.0039 =2 Y77t
q 8, = 0% 1kt faich wné e 22w 2897 gy COVID-19 ¢7]

4 olck e o 97] Izkell: oF ShAA!
otz ol S BUTCE $8Y 017% A4 (201819 £ Aol
(¢]

—2.74%+= ©& AHEEol Y

(2020)9] 7= A5 LAA|staL ot Ji et al. (2020)2 224 97]
A" xparoz 23 tfF AE(gold and soybean futures)g c}.

et al. (2020)2 FAMIES Z2Y 7] &t 9 HRAA ALES o5t HL, o]
2 gejsto] ohiA 7152 99tstE Atgste £ SAMAte 2mjg)

ExAS 2 S E| 9tk RAEtICh COVID-19 9)7] SoF AlSEA
SPA] gibthe AP Qro® of B AEglt A7t Basit

—

|

r|r r{m

_'Tl

Ot R (safe haven) ARitol] gt £7] A5 F2 U= HE£E A= AE7T

7) A9A mEdstol] ofjst AHNIsE B2 Grisse and Nitschka (2015)5 A&,
86




COVID-19 9}7]9} QA A" AH4L SRS 0] 29

oX,

A At

T
=

o orlo o2

X

—

Al = sttt ohikeldl(default risk)> 00]2ty Fgk = AH A
ABAA 2747100 Al 2(-)9] FHaAE fXe s A2 ARkl ¥
%7, o] WAL A7|2 AR UL OHAI AfAtolat 1 WHHe}ITt (Anderson et
1. (2007), Baele et al. (2009), Dickle and Levendis (2016) &=x). 121} X7] o=
AR AES tiwsks 109 9] Ul AR AHEL ditls SARREA ofH Z24
Q7101 QIR e | Xl 25 202 Lk G QHIA ARE SE 5
oA SHIA AR T oA R7 AIoIck 2851 5 of $a7t FeAeAdct §
2T 1% U]gtolA folsttt. &, u]= 7] AEe] f90E2 ojH T2 97 F
QF % g a8 2d2 vrgshkol :LE}°“D}L AS HojRra Qlot. ol2ist Aut
= Kopyl and Lee (2016)7} 93l 200814 229 29719 718 53 ‘Al Rk
27 & stH ™ ul= 7] AjHo] ol¥l Zzu Hﬂoﬂb MRA A2 A A 23
che Zlolch. ol2ist Zate] €el F shbe 0] E8fgae] COVID-19 Lo glrt
He
=2 O

]
o

ol
N
2L

oo

]E‘.\_.E'. ]

Q.)

émo

& 2 oItk COVID-192 15t A7kt AMA 520] guigt 0]2 Salg2e 95
IS B7HAI7IE ere MEsidn, Age S84 B30 Auz A LolEe

=N |

Zg gloletn sldistgion), 1 gt @Meet Aolatn WHECHS Kohler

(2010) 9} Kopyl and Lee (2016)0] 9]s}® 20089 2% 2.§97|- WS A}AHS O

OPEA’ 540 2 B4 JHIckL Fggow, 22W F897] VI ALRE AHgstol

AFLAT ol (X 4-5] A0S BH TS0 F0] A7 Y & Qe e & 4

olct.

2. 99 AL I’ KS 0|83 AN A FREC] 2UH 29
AR CAEA AL st MEAMIS Wrlshe Wyoz HEI WAL

(2-1)] BAEA AV2 DolA& b 2] Bae} T 7] 5] 2 HAst, 5%

CI5E04 EAH o8 WEskhe Aolgct. &, L BCplolof sk, o] &

AR felenl o

= kel
H 252 £ 5% GoSFEoME BARCR G5t 7} ot
213t 37}x] Algjgto 2 = o]® Xpito] EF3t A}

‘ot Jd A2 3gigie orm

i
lo
O > rd |U Jo 1x

8) [ 4-110] 109 W] 0] AU Avpe stz AAS pojsicte st @ Ao,
0% gel2 ujdcin bgsiols fae dabt L b g 17082 1 e 3
19 olgtolq EARC = QolsiA A dge Ae Qe Aoz Lehget




3 3 tsh= A

o] 2asit}
= =woAe YoM AGet A-gAl (traditional)Ql "PIAT AR QIFYAI] A&
Hekstr] Yl A b LHE% b Wl =AY, & & AKstandard error)E +
Aoz drgsto] 3709 £474d A&S =Fstch I A& &5 A vA £474d A&

il B
o 9 A (50N P KE ABele] BB HA A FRES 924 29It of

[E 4-2] EE X KE 0[8% "ATA 1t TH =9

b t K =2
won/dollar -0.0559 -1.90 -0.1132 4
won/yen -0.1614 -3.37 -0.2964 1
won/Swiss franc -0.0733 -2.17 -0.1443 3
dollar/yen -0.1154 -4.35 -0.2385 2
Gold -0.0345 -0.42 -0.0569 5
10 yr T Bond 1.6617 3.65 1.9449 6

A [& 4-2]9] 2444 +#Y5 EW, won/yeno] 19, dollar/yeno] 29|, won/Swiss
franco] 3%, won/dollar’} 4%}, 2& 59 Z22]1 10¥ A7| 0] Zx7} 6¢o|ct. 0]
29t £ Rl 9UA Amet Al WA 994 BN E EYsiris 2L e 2
o fsiE 102 Y st ol3 elshuc o 39 PR’ Aol Aw

o 221}-190] theats ]2} AR Huo] BaYA Ato], e J|EEstR A 9
Arol, Al f+2of &to] 5, A4 7HA] 2lo] SYAH o= Aot YERd Avteta
THEoh 20209 1€~129 71# 0l=9 R iR 24.9% S7t6td oy I
TE8e 20204 1€9~8Y 71& 5.8% Z7tol IR M2 A% /5 57HE

oA tl=zo] A2t 72 4384 § 3ot 28 Z2e AAIY 71ESstolr] di&o
= 429 {848 5718 2AE ot oy titi=olA = 22{e detrt vl

_\2 rJi o, {‘l

9) 0lZ9] ke F7h: 19-129 1209 Sololi, ARL 19-8Y 8/} SeMol2} o] £g
% 5712 19 Bt 7%} Bk TelE oj=o Sak 5718 249%% Rel
2.8600] 23tct.
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A fARSE QPdAAt o 2 U=t S ZdQtetH dst tfjy] Qlg)
o Araaicty moE 2 Qlch10) 32719 OHAA]T ARAF &
Lee (2016)= 0|2 EXIRIS] BA A O] AX &7

G QHRA’ Ateletn F Dl o] ale} AR Aot 01]% 0ol vee
Ranaldo and Séderlind (2010)2 0]= ZAI7}Ao] statsta, RjH7HAL 38 #1574
(foreign exchange volatility)o] &3 off &2 tjy] st 71X} AYA mLs) 71X]
7} gSshe 2 Bert 120 AEt 2o shxe) gaoll she ojg 2915l
ugrog Mgl AREE AT UYL Aol £ wUsiof Aot FE
A = = &t 4. X

o A" A Feso) A, AR oFt e AF, R AR S 257} 9]
Aol Qg 7hA] Apolats ATE QEsti Qrk: AWl FHHE MAle] £

A =
+ dollar/yen©] 197} == A9 ©f20}. o]= K L ol 5}
AL HR] 280 7|5 A4St 24y W a7 EHTOIUr HOﬂHE Aas At
2ol y3ko]l 0.2 olst7t Elojof Zw o] J&F g TAA|A 2219 Ao St 95 ¢
2 5 o] v 0.1 243 o]foltt. & =wollA AR 67FA] PAAT A S8
=9 #AtE2 109 9] Ol AR AHET AlQlsty &% 2 37]7F 0.00xx A4

000x T, 2282 5 go] 00 7PH4% A (3-1)9) Bui ARA Hi, 20o] 4
Aadith 3288 5 32 00 ZPRA SHE 297t 9% A& Kol o]x

Aol Zastel, LU AL K2 At 9UH 299 ol LYY AL 2, 5
'95% AlFProR Pt 9Uy 297t 24 Hek

S

rr L2
Dol
Q kN
ih
Pal
rr
N
N
M

3. 994 K& 2' C95E o] &3t QAR AL FHEQ] 9YY 29

o
T WA Y4 RIE C95E 95% ARG ARSIk 71€7] B9 FAA] b o 95%
2| ko] 0oflA #HE Z(-)4 Foz HolBaSs A Aoz 0] L-L7do] s
L 7otk 95% AR A7 (b - 5% UAR|*EFT X}, b + 5% YAX ]* ZQXNE
s17] w2o] EEQAE PHAOR AHGEC] b O BEQAME W, o ¥

o] 39

ZFo] H &=
I:V\ o
Wol &(-)aol= 95% 417 F3He] AfeHupper bound)2 k( )57t = of

S
N
-~
©]

—_

10) 3% 570l st S&7hA] st A4S nl= Zeigtol+= A&sh7] st
9ltt. o2 McCauley and McGuire (2009)= 2008¥ Z=2¥ Z89%7] 5o AETE
Fite= IO o= g9 7IR7 95389 dE 5= =1 Ao

11) 20089 &7 ¢ 22 7IX9 =UAd g5 gigt A= McCauley and McGuire
(2009)2t Kohler (2010) #F=.

n o
-|>
H1

9] I
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AT 45H1E |

—

qoz sy Atilo] UAA’ AL AF stx] 2 FLE Yrts e juls
L €958 AbgSHA b gkel WEAol TAIROR v

ol

=

2 OMAR]T ARAF gk

2SSt
C95E o]gsto] AMget 474 +%S o= [& 4-3]9] A

[B 4-3] EMH X|® '95% ME|7Z C958 0|8t LM =9

AT =E Ap b BER b 9 95% ME|FZH C95 =¥ K
won/dollar -0.0559 0.0295 (-0.1176, 0.0058) 4 1 -0.1132
won/yen -0.1614  0.0479 (-0.2615, -0.0613) 1 -0.2964

won/Swiss franc | -0.0733 | 0.0338 (-0.1439, -0.0027) 3 -0.1443
dollar/yen -0.1154 = 0.0265 (-0.1708, -0.0600) 2 -0.2385

Gold -0.0345 0.0814 (-0.2046, 0.1356) 5  -0.0569
10 yr T Bond 1.6617 = 0.4551 (0.7105, 2.6132) 6 1.9449

© M won/dollar ROl 95% Al2]17HS H W (-0.1176, 0.0058)2 ‘QtAA™ «3sre

ohe &(-) 9 99 -0.1176 ~ 0 o] YAX|TH, HHAA" ATFZ Fote= L+ d4 0 ~

0.0058 = Qlojx eFEXoR MHA dLdS Mo & o Qe 4= Ates A4S ¢

2 Qlt}. &, g%t (upper bound) A|®7} (+)0]7] mZo] &E 1.002 OHAA’

Abab AEE b ARito] ofeba AR @d/do] "olX]= Apitolet & 4 QI

won/yen ©] 95% Al2] 17t (-0.2615, -0.0613) 7to] ©20]7] W&o o] AFA
1

e 7
002 9HHA] odgre Frin B 4 glrt

2 7o) 28 E
ApAre] aergtol 67) AR F P AR g40l7] TRl &, o3 RARE0] Ysh
2 shg USRS A S Ash Aol HHA S AF 4 Ak FBO| Y 2t
W 4 otk o84, oY (2011)0] Jsh, Ak S e, AR 5 oA
Rek AEZE WS W B2 AV O FHeln, fR8) ecs) 8 2ol
L 28 013 2efat] oheiHE S RISt YiRolety gt

won/Swiss franc 9] 95% Al2] 17t (-0.1439, -0.0027)2 Ar$Hupper bound)=
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COVID-19 9]718} ‘OFA A" APAt S W S0 UM x| g 1L

S(-)4tA WA 7S 28T 4 e, Aol dollar/yend] AHgrRTt 0o o
7WHE- ZholgtA &Aoo 2 dollar/yen thE-o] & 9ith. Grisse and Nitschka (2015)
of st 2914 mPst- 0]F Tefel, YR A3k, GF e caE AYstn AA A
of BE 9ol chel ‘RA’ ALL 51, S8 Y2 %) FEAFY AEA LF
o] &L= OMHA 715 gt Ftoh. 29 95% AlR]7te] shsHlower
bound)2 -0.204602 S4X|9F AFSt 0.13562 AE3s] & F(+)40]7] &0 &¢+=

QAR 7150l Qi ARTOIAY 1 7)) stk
£ ¥ 4 Yk o Zuks Bouri et al (2020)9] 221t 17] 71 AT SRR
Ji et al. (2020)9] Z&3H= A7t 9L, 53] 2008d 22 F§97] 713t 29 2%

;:O

st OFMA 718 Z=ASE &892 (2017), Baur and Lucey (2010), Baur and
McDermott (2010)9] ZA=2ut= c}=2c}. opx]er 10 yr T Bond9 95% AlZ]317h
(0.7105, 2.6132) 2 ottt Afsh B & QF(+)4ebA] PR A2 A5 oHA] £t

719 & 4 Ut} Kopyl and Lee (2016)0] 25}, o]= 109 9H7] AE HP-L 20084
2% F§H710l tgote 3271 A ARE SR E F UMY 28 AT AR 2
N % StHE J3 Abetolx|gk 9] [ 4-3]0] 9oty = R 7] AES L2 9)7]
o MEA S Aol ofx] Rt Aor UEpdh

Slol A M 95% Al Tro] ‘HRA’ AEY HhE LAY S HHY 4 At 4
T ARl ARt & 4 olch. 53] 95% Al PZhe RA’ ojae Auhy ot
g 4 bAlE PAMY IR HolE 2 gick: 2 APEol Ytk WAL, sy
R, 2709 2AS ofe] NS vwAN $UYS B0} 5] W] E
OMRA 38 AHEE] 95% AT TS0l AAL FAHHE Ao LYol Byst
Al e 2= Tk Zlolck,

4,994 XE 3 CO5DES o] &3t OHNA AMt SHEQ Arjy 99X &9

12| #719] stshlower bound)t A$Hupper bound)E ©o]-8-5}dq =
TE7] YoM A 7]1E0] &= AREE Aol oF shot. ofd APARE Z|EAGC R A
AbS g & |

-

l

Aole Azols AgkS KA @] o] 7| EARE
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27t F1EHS 002 o] HriA B4R 999 e FYs] thRo] oHHAl At 5
wso] Ay 994 FQste Aut Ak
ol [ 4-4)7} Al WA $Y AL CI5DE AEste] AL 9o,
[ 4-4] 95% ME|7Zto| siotul M5tS 0|88 MY 28Md C95D =
9| 95% Azt co5  OFet oot
QN B XpA : xto|  xo] D 9D
st 4% @ @ (OO =
won/dollar -0.1176  0.0058 = 0.0870 = -0.1298 -0.0428 =@ 4
won/yen -0.2615 -0.0613 -0.0569 -0.1969 -0.2538 1
won/Swiss franc -0.1439 | -0.0027 0.0607 -0.1383  -0.0776 3
dollar/yen -0.1708 -0.0600 0.0338 -0.1956 -0.1618 @ 2
Gold -0.2046  0.1356 0 0 0 5
10 yr T Bond 0.7105  2.6132 = 09151  2.4776 = 3.3927 6
9 [ 4-4lole 71EARIOR MAE T8 AR FHGold)o] “shetat A Ato] &

(C95D)' 2 0o] &3, ‘Ato] 30| 0BTt AL AAE 7| EAMMLE Y&t AHato] &L,
‘Folo] g0l QH(+)4 FH AR J|EAMIECH A5G Abato] Hok 67 $u AR
S % 4749} C95D glo] &(-)40li, YuiA] 3 7i7t W(+)aolct. AT 28 AHALSO)
AR 994 29 o (& 4-219F (& 4-3]14 P &9t SAstch [ 4-4]e)
C95D #9]0] T 9YA 29t ofH AL V| EAMIOR sHEA| AEglo] FUT &

¢
918 @] drt. 7150 5

won/dollarg ‘7]&AAE ©

=
LS
.

dollar/yen, 72]1 won/Swiss franc2

F(+)2f C95D

Abofl gatglol st g

ke 7t = Ziolch J3mg C95D K| ®oj )3

5} 0] o0

T T =20 o

Apatel stat Atolet Abg Atol= @ 00]7] wigo] grop
o2 MAZTGH won/dollar?] C95DE 0o] &1, won/yen,
2(-)9] C95D %k, Gold ot 10 yr T Bond=
A= 7IEAT

PR AR ZRS] chat THA FowEe g9 24 b Root K g9
X, 2213 |5] o) 3712 AR ?i%‘—ﬂ e BopstnAt stoick 12y ol Wt
WS 5o WEHLS TestA] L1, 5% SolLFoNN FANTLS WIS Th2o]
oud ¢dE AU BloblL g H3 Bote (020 Hza




COVID-19 9}7]9} ‘QHRA]" AJAF S0 E0] 0

o_>L

AE AT

(nonparametric) YHO 9J7] =9t9] A A0l(cumulative return during the
crisis)@ 71E0 R Athd 9UA e WokstnAt stEolt, Aol BE AAES 7] 7]
b ES U9 g WEYS 2o 4 2ojo] Ak A 2ol AR
717 ARl e wzstel A=Y 4 9l AEE ohatn WrbEict 1 ojujo)
glol 2745 37he) 99N AmE Fetdolat Al 4 9, Awoln], AHA’ A}
A suso) Hrie 99y e Waks B E0he AolN 28Y JHAY} rkn A
7},

4.5 228 FEA7 719 UA 2448 &9 443 A= 271 A+

o
=24 5712 29 27971 A4St 27371(Great Recession)2til &=}
AFoM Argste 22 FEH7I= gt SP500 oF 717t 2008 9¥ 15U R H
20099 3L9YU7HA] o]al, Ad 1260t 22H F&H7] ALRE AMESto] d2

B8N Ano 3 WAL A B 9N AlEe) OUM St o8 (& 4-5l5} 2Tl

& 4-5] 22 897 7172 duiH 2EE =2 (126 72 Y)

b HELX} K =9 C95D =9
won/dollar -0.0668  0.0709  -0.1134 4 -0.1329 | 4
won/yen -0.1999 0.084 -0.3281 1 -0.3991 1
won/Swiss franc | -0.0921 = 0.0739 = -0.1551 3 -0.1835 3
dollar/yen -0.1332  0.0323  -0.2647 2 -0.2657 2
Gold -0.00036 = 0.0931  -0.0006 5 0 5
10 yr T Bond 0.4449 0.0984  0.7074 6 0.8905 6

[# 4-5]014 B wiel o] F2d F897] 713w SU4 A& 2712 SHF
gb COVID-19 ¢}7] 717}011 A2 Aot Fdstth. =y furd ket meEnh
oYUM R EE0] 2As| COVID-19 710N &

a9 AlEehs 3712 g 29 X2l 95%

A2 e 01%?& 751}% ‘T’MW A iz Al pghso] PR 38w B9 A
I BYstA] k2 Ho|ct. o & 50, won/yen®] 95% AlZ]317H2 (-0.3662,
-0.1815), won/Swiss franc2 (-0.2384, 0.0542), dollar/yen& (-0.1972, -0.0693)
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oft}. o] A2 t=9] steH(lower bound) %12t 4 eH(upper bound) 915 Y, 5}
st =9]= won/yeno] 19, won/Swiss franco] 2%, dollar/yen2 427} =t €iH
of A5t £2]5 HWH, won/yen 2%, won/Swiss franc 3%}, dollar/yen< 1¢]7} =}
Jene Nelazket v aslAE 9Be Jtalrot HA] Gtk AL o 4 o) AT 2
A R E C950] okdo] W o @ uehd Aubety AJZtEict o] Aup= F2Y 290
7] 71Zboll= 281A 478 Almeot SHAl 494 A7 587440l ¥ == AS =4
sk Qe

9 F=2¥ ZFF¢719 tist Ayt= #8d (2017), Baur and Lucey (2010), Baur
and McDermott (2010)2] Z(Gold)of thst Ayt AX|sHX] ¢¥o0, Kohler (2010),
Kopyl and Lee (2016)7} 73t ‘228 87w W& AMXEE9 MA" E4o 2
E}AS JHITHE ZATE Aot olrk A Aol chd 79 @3 Aake ARt
Al e B2 dist Ae Qe A3t g8 dAFAE GAEH.

FP'E m9

ODI.I

(1) 29F 9 AR
QFl AlY 5Ot Holx] o1 vHEE = A
ANAZD, A2t 712588 2515 Al
A (safe haven) AHiHE0] QU4E
Pk Al 70 Al BE S| HEA A Hojx]l=
AF&-5Fo] COVID-19 9]7] =0oF 67§9] ‘oAl He
Aotz A8 dsto] £AreE 497t 7P 9Lt 19 PR Atate] E| 1, 0] Uﬂie}
A Qisto] EALeE FQ7t 291, Pt AYA ngsto] £ARgE 490t 39, gtz
0= gejsto] £AMsE 497t 49, ¥tz FH(Gold)ol FAFSE 27t 59, Ystz n]=
109 9h7] Aol EAFSE 97t 692 HERITH sYAlE o] ¥4 =9+ 20084 2
2 g7 7139 29 =99t sYairt.
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_/;\_
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£ fu
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A Study of Three Superiority Indexes
for ‘Safe Haven’ Candidates
During the COVID-19 Crisis

Kiseok Lee*

— | Abstract

The purpose of this paper is to construct three indexes that can prioritize
‘safe haven’ asset candidates in the perspective of Korean investors during the
COVID-19 crisis. The traditional method of assessing whether a given asset is a
‘safe haven’ or not is to confirm the negative sign of the estimate of the slope
parameter of a regression model and to make sure that the estimate is
statistically significant at the 5% significance level. This method suffers from a
significant weakness of missing out the importance of the measure of variability
of the parameter estimator. The risk averse investors who want to find out ‘safe
haven’ that are designed to protect their wealth from extreme market volatility
would not be happy to the fact that the assets are selected without considering
the estimator variability. The three indexes proposed in this paper are
constructed to reflect both the traditional method and the estimator standard
error to make them scientific, credible and easy-to-use. The three indexes give
the identical ranking of the six ‘safe haven’ candidates analyzed in this paper.
From the best asset, the ranking is as follows: the Korean won/Japanese yen
exchange rate, the US dollar/yen exchange rate, the won/Swiss franc exchange
rate, the won/dollar exchange rate, gold and the 10 year US Treasury bond.
Since the three indexes can be obtained from a few number of samples, asset
investors could utilize the indexes in the beginning of the future new crisis to
obtain a reliable guide to select future ‘safe haven’.

Key word: assets, safe haven, superiority indexes, market volatility

* Professor Retired, Department of Economics, Kyung Hee University.
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