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Female Representation, Foreign
Ownership, and Corporate Performance:
Evidence from KWDI Survey Data
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The literature on multinational firms and organization theory raises the still open question of
how multinational firms should best deal with conflicting labor market norms and institutions
across the markets in which they operate. At the same time, the literature following Gary
Becker's economic theory of discrimination focuses on the question as to whether firms can enjoy
higher profitability by going against labor market norms of bigotry and gender discrimination and
by hiring members of an excluded demographic group. We aim to contribute to both literatures
by asking (a) whether multinational firms that go into South Korea are significantly more likely
than local firms to put in place childcare support and other so-called gender-friendly policies and
to hire and promote women to positions of senior management, and (b) whether firms (foreign

and domestic) enjoy a profitability benefit from hiring women to positions of senior management.

We seek in this research project to contribute to two literatures: (a) the literature on how
multinational firms deal with conflicting labor market norms and institutions across the markets in
which they operate; and (b) the labor economics literature testing Gary Becker's (1957/1971)
economic theory of discrimination, and in particular the theory’s prediction of how firms can

become more profitable by exploiting other firms bigotry.

The literature on multinational firms and organizationa theory has presented the still-open
question of how multinational firms should best deal with multiple, oftentimes conflicting
institutions across the markets in which they operate (Ghosha and Westney, 1992, Morgan et al.,
2001). In particular, we know little about how multinational firms should deal with conflicting
labor market norms and formal institutions across the markets in which they operate, and despite
earlier cals for research on this question (Rosenzweig and Singh, 1991), there has been little
work done on the effect of labor market institutions on multinational firms strategic choice and

performance (see one notable exception by Zaheer, 1995; also see Siegel and Larson, 2009).

Our paper also contributes to the literature on the economic theory of discrimination in labor
markets. Becker (1957/1971) posited that discrimination is a consumption good of the firm's
management and that the firms that discriminate are those willing to pay higher than the market
wage (or accept lower than the market-available talent level for the same wage) in order to
employ only those from the favored demographic group. By this reasoning, the firms that
discriminate should have lower profitability, and the firms that actively hire and promote the

excluded group should see higher profits. Over time, bigoted management should be selected out
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of the market as they lose their competitiveness advantage to non-bigoted competitors who either
take away their market share directly or are willing to buy them out at a premium. Becker
(1957/1971) held that sometimes his predictions will not hold, since firms that hold market power,
whether through government-endowed monopoly, government-enforced limits on foreign entry and
competition, or the development of firm-specific resources and capabilities, will fear rivals less
and will be more willing to pay the price of discriminating. Also, Becker predicted that unions
were more likely to push firms to discriminate against minority groups and women, although this

may have been a feature of the 1950s to 1970s period in which he was writing.

The prior results testing the economic theory of discrimination have been mixed. One set of
studies examines whether realized pay discrimination in the U.S. increases or decreases with
monopoly power and trade competition. Ashenfelter and Hannan (1986) find that in the U.S.
monopolistic markets have more gender discrimination. Within those monopolistic markets, most
firms (even those with relatively less market power) discriminate against women. Black and
Brainerd (2004) show using U.S. data that industries with increasing exposure to global trade

show evidence of less gender discrimination over time.

Another set of studies examines whether the realized pay discrimination in labor markets is
primarily due to productive differences among groups or to actual discrimination. Here the
evidence has been especially mixed. Hellerstein and Neumark (1999) found using data from Israel
that most of the gender pay differences there were due to productivity differences not
discrimination. But in the same year Hellerstein, Neumark, and Troske (1999) found evidence of
gender pay discrimination in the U.S. using the Worker Establishment Characteristics Database
(WECD).

A third set of studies has examined whether there are any performance benefits from hiring the
excluded group across countries. Here, the evidence has been in the predicted direction but less
than dispositive. Szymanski (2000) showed that English soccer league clubs with a higher
proportion of black players outperform other clubs on the playing field, even after controlling for
the wage bill. This is an encouraging result for our study, but the remaining question is whether
sports league owners are all profit maximizers in their sports business and whether some sizeable
proportion of these owners view their clubs as a consumption good and are thus more willing to

pay for discrimination than in other parts of the global business world. Hellerstein, Neumark, and
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Troske (2002) find cross-sectiona evidence in the U.S. of a profit benefit to hiring women when
the firm is in an industry with product market power, and that firms which discriminate against
women they are punished over time with lower growth or being bought out by nondiscriminators.
The remaining question here is whether the cross-sectional evidence here would be robust to a
panel analysis with firm-level fixed effects. Also, the result that the profit benefit is greatest in
industries with product market power actually goes against one of the primary predictions of

Becker's theory and of Ashenfelter and Hannan's (1986) prior empirical result.

Also, Kawaguchi (2007) found for Japan that there was a profit benefit from having a higher
proportion of female workers in the 1990s, but that the firms that hired women did not grow
faster over time and that only 5 percent of the profit effect was due to gender discrimination
anyway. The remaining question about this study is based on Houseman and Abraham (2001),
who showed that female workers were significantly more likely to be temporary workers in Japan.
Thus it could be the case that the profit benefit attributed to the female labor proportion in
Kawaguchi’s study is being conflated with the effect of having more temporary workers as a
percentage of all workers in Japan. This would in fact be consistent with Kawaguchi's (2007)
other finding that most of the gender discrimination in Japan comes from productivity differences
not discrimination, although the effect of gender discrimination could in fact be higher once one
partials out the effect of temporary workers. In summary, there has been evidence suggesting the
existence of a profitability effect, but each prior study has had its own limitations, and as a result

there is no consensus about the size or importance of the profit effect in global business.

Through the present project, we hope to make a contribution to both the literature on
multinational firms and organizational theory as well as the literature on the economic theory of
discrimination. Not only is there a lack of dispositive evidence on the general benefits to hiring
excluded groups, but in particularly there is little to no evidence to our knowledge on the profit
benefits or liabilities to multinational firms of actively hiring and promoting excluded groups in
foreign labor markets. Also, while the prior studies of discrimination and profit effects have
focused on factory workers, we believe that the effect of gender discrimination on firm
performance may be more tightly connected in the management ranks (where hiring an excluded
group like female middle and senior managers can have a direct impact on the firm's overal

strategy and operational capabilities).
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Data

To accomplish this research, we utilize the two waves of the KWDI panel data on Female
Human Resource Panel Survey (Survey Covering HR Managers). The first wave was conducted in
2007 and asked companies about their gender demography and gender-related practices as of the
end of 2006. The second wave was conducted in 2008 and asked companies about their
gender-related demography and gender-related practices as of the end of 2007. At the same time,

these survey answers are combined with publicly audited financial data on these firms.

The KWDI company sample was formed by KWDI by examining where the female managers
are represented across Korean industries and by firm-level employment size. The KWDI selected

a company sample of 350 companies to reflect that population distribution.

Because one of our main goals is to look at the causal effect of changes in gender-related
demography and gender-related policies, we focus on the subsample of companies present in both
the 2007 and 2008 KWDI survey waves. This sample alows us to use company fixed effects in
our main models. Furthermore, we focus on the subsample of such companies with complete data
on their managerial demography and financial variables. This core subsample for panel analysis
consists of 185 companies. (We also have confirmed that this subsample has characteristics quite
similar in mean and distribution to the sample of al companies in the KWDI data, including

those with incomplete data.)

Because one of our main goals is to see if foreign-owned firms are more likely to hire female
managers and derive a performance advantage from that, we therefore make use of the ownership
categories defined by KWDI. In particular, we will focus on the foreign-owned companies and

their differences from the other non-foreign-owned companies.

Our main dependent variable of interest is ROA, defined as the ratio of operating profit to total
assets. To deal with a few extreme cases, likely involving firms in the process of being reduced
in size or firms in the process of rapidly accumulating assets, we winsorize the ROA data at the
1 and 99 percentiles. Our alternative dependent variable is Operating Margin, defined as operating
profit divided by total sales, and then multiplied by 100. Here to, because of a few extreme

outliers, likely involving firms in the process of being reduced in size or firms in the process of
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rapidly accumulating assets, we winsorize the operating margin data at the 1 and 99 percentiles.

The main independent variables involve gender demography and gender-related policy at the
firm level. We are interested in the difference between female representation at the total employee
population level and female representation at the senior managerial level. Because we think that
women can have the greatest effect on corporate performance if they are senior managers, we
measure the female ratio of bujangs (general managers) as a key variable of interest. To contrast
with the overall female representation, we also utilize the female ratio of core employees. Then,
because we are interested in gender-related policy, especially gender-related policy of ambiguous
positive or negative causa significance for firm performance, and thus we examine whether firms
have implemented a family nursing holiday or not. (We have seen similar results using the
menstruation holiday variable. Other gender policy variables seemed to often lack variation or to
product any significant differences across firms within this KWDI sample, although we are still in
an early stage of data analysis.) Lastly, because we are interested in whether firms are in the
process of increasing their hiring of women among the non-manageria and blue-collar ranks, we

therefore look at the female ration of sawons that the firm hired.

Key control variables focus on R&D intensity, the log of assets, leverage (measured by total
liabilities divided by total assets), and export orientation (exports of merchandise and

manufactured products divided by total sales).

Model and Results

Table 1 presents the summary statistics for our panel sample. We would highlight a few kind
findings here. First, there is considerable but realistic variation in ROA and operating margins.
There is a minority, but not a trivial minority of firms with significant representation of women,
especially of managers. That minority is somewhat bigger than in other samples, but that is

logical given our earlier note about the sampling design.
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Table 1. Summary Statistics

Variable Mean Std Dev. Median  Min Max Obs
ROA (equal to Operating Profit/Total Assets and
winsorized at the 1 and 99 percentile levels) 0.067 0.090 0.053 -0.242 0.404 370

Operating Margin (equal to {(Operating Profit/Total Sales)

*100) and (winsorized at the 1 and 99 percentiles) 6.487 9.885 4.870 -36.090 42.330 370
Female Core Employee Ratio 0.145 0.185 0.053 0.000 1.000 370
Family Nursing Holiday Implemented 0.151 0.359 0.000 0.000 1.000 370
Female Ratio of Sawon New Recruits 0.371 0.232 0.357 0.000 1.000 370
Female Ratio of Bujangs 0.060 0.144 0.000 0.000 1.000 370
RE&D Intensity (defined as Ordinary R&D Costs/Sales) 0.010 0.026 2.06E-05 0.000 0.266 370
Log(Assets) 18.555 1.946 18.095  15.421 25.998 370
Leverage (defined as Total Liabilities/Total Assets) 0.542 0.244 0.545 0.063 1.219 370

Export Intensity (defined as the sum of Export

Merchandise and Export Production Sales divided by

Total Sales 0.034 0.140 0.000 0.000 0.960 370
Note: The sample is based on the full model 5 of Table 3.

We next examine what explains why some companies have more female senior managers than
others. The key independent variable is the foreign ownership, and the control variables include
the R&D intensity, the firm size, the firm's leverage, and the firm’s export orientation. Because
the ownership did not change in these two years, we must therefore run cross-sectional
regressions for 2006 and 2007 in Table 2. As shown, we find that foreign-owned companies have
a much larger representation of female bujang, a level of senior-level management in Korea, and
that this coefficient is statistically significant. It is interesting to point out that within the KWDI
sample, the bujang level is where the gender differences are most prominent. We believe this is
because the KWDI sample targeted companies that had at least a minimum representation of
female management. (In the wider Korean economy, a large percentage of firms still have no
female managers a al.) In the KWDI sample, firms have made more progress than the
population as a whole in promoting women to the bujang level, and the relatively progressive
companies have made more progress in the years since Lee (2002) showed Samsung to be a
relatively progressive domestic company for promoting women initially only to the gwajang
position in greater and greater numbers. In contrast, we have previously found (Siegel, Pyun, and
Cheon 2008) that the overall population of Korean companies naturaly has fewer female
managers on average. In the general population the meaningful variation in gender representation

occurs at the much lower gwajang level. This is interesting as it reflects the fact that women are



in fact increasing their representation a higher and higher levels in the subsample of the genera

firm-level population where there are at least some female managers.

Table 2. Foreign-Owned Firms Are More Likely To Hire Women as Senior Managers

The following table shows the results of cross-sectional regressions in which the
female ratio of bujangs is the dependent variable. The t-statistics appear below
the coefficients in brackets,

Female DV: Female
Ratio of Ratio of
Bujangs in Bujangs in
2007 2008
Independent Variable: Model 1 Model 2
Foreign-Owned Company 0.108 0.132
[1.93] [2.37]

in both models controlling for R&D
Intensity, log(Assets), Leverage,
Export Intensity

Note: *** means significance at the .01 level, ** means significance at the .05

We next examine the effect of female representation and gender-related policies on company
performance in Table 3. Interestingly, we see a large and positive effect of the female bujang
ratio on ROA. We aso see a smaller and somewhat less statistically significant positive effect on
the female sawon hiring ratio on ROA. In addition, we see a small negative effect of the family
nursing holiday on ROA, although it is important to emphasize that having a family nursing
holiday is actualy net-positive for ROA for the subsample of foreign-owned companies. This
suggests that foreign-owned companies have arrived at a complementary set of female hiring and
gender-related policy that may work consistently together to provide higher ROA, whereas
domestic firms that have less female hiring may not see the same positive effects of this
gender-related policy on ROA Next, when we focus on operating margin, we see a large and
positive effect once again of the female bujang ratio on this alternative measure of profitability.
In the case of operating margin, we see a positive effect of the total female representation in the
firm, adthough we don't see a robust impact of the other gender-related variables on operating
margins. This confirms that the female bujang ratio is not only the largest but the most robust of

these variables in its positive influence on profitability as measured by ROA or operating margin.
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Table 3. Explaining Profitability

The following table shows the results of fived effects regressions in which ROA s the main dependent variable, and
ako where Operating Margin is the alternative dependent variable. Robust standard errors corrected for clustering
at the firm appear below the coefficients in brackets.

Alternative DV: Operating Margin
{defined as ({Operating Profit/Total

DW: ROA (equal to Operating Profit/Tolal Assets) and winsorized at the 1 and 99 Sales)* 100) and winsorized at the 1
percentiles and 99 percentiles
Independent Variable: Model 1 Model 2 Model 3 Model4 Model 5 Model & Model 7 Maodel 8 Model 9
Female Core Employes Ratio 0028 0019 5,303 5B15 %
[0.023] [0.029] [1.934] [2.375]
Family Nursing Holiday Implemented 0019 ** 0023 ** 1.919 2168
[0.009] [0.010] 11.568] [1.769]
Female Ratio of Sawon New Recruits 0.035* 0034 * 0036 * 0.035* 0039 * 2818 2951
[0.018] [0.018] [0.020] [0.018] [0.020] [2.010] [2.272)
Female Ratio of Bujangs 0.161 *** 0.160 *** 0.194 *** 0.157 *** 0.187 *** 10685 ** 12456 **
[0.046 10.049 10.054 [0.051] [0.057] 14.432] 15.757]
Foreign-Owned Company * Female Core
Employee Ratio 0.037 2650
[0.038] [2.864]
Foreign-Owned Company * Family Nursing
Haoliday Implemented 0.044 *** 2.512
[0.017] [1.793]
Foreign-Owned Company * Female Ratio of
sawon New Recruits -0.022 -0.026 -0.298
[0.045] [0.037] [3.702]
Foreign-Owned Company * Female Ratio of
Bujangs -0.179 ** -0.165 * -11.162
[0.081] [0.087] [7.014]
RE&D Intensity (defined as Ordinary R&ED
Costs/Sales) 0231 025 * 0.200 0225 0223 0232 0208 30.584 311173
[0.509] 0491 [0.502 10.483 10.484 10.460] [0.457] [30.111] [30.250]
LoglAssets) 0.m1 0.006 0.006 0.001 0.001 0.009 0.005 1.864 1731
[0.020] [0.020] [0.018] [0.018] [0.018] [0.021] [0.021] [2.243] 12.275]
Leverage (defined as Total Liabilities/Total
Assets) 0157 ** -0.159 ** -0.151 ** -0.152 ** -0.148 ** -0.168 ** -0.165 *** -13.530 ** -13.125**
[0.066] [0.065] [0.064] [0.063] [0.064] [0.064] [0.065] [6.343] [6.489)
Export Intensity (defined asthe sum of
Export Merchandise and Export Production
Sales divided by Tolal Sales 0.014 0.009 0.014 0.010 0.011 0.007 0011 1.566 1.527
[0.029] [0.038] [0.040] [0.038] [0.039] [0.039] [0.040] [2.937 12899
Company Fixed Effects Are Included Yes Yes Yes Yes Yes Yes Yes Yes Yes
Obs 7o 3T i 370 370 370 7o 0 i
P value 0.173 0.029 0.002 0.001 0.001 0.000 0.000 0.008 0.020
R-squared 0.067 0.083 0.120 0.135 0.145 0.154 0.172 0.107 0.113

Mote: *** means significance at the .01 level, ** means significance at the 05 level, and * means significance at the (10 level

Next, we examine whether foreign-owned firms are seizing greater competitive advantage on
average through these gender-related variables in total than are the non-foreign-owned firms. In
Table 3, it is at first unclear who benefits more, given some collinearity among the four different
interaction terms for foreign ownership with each of the gender-related variables, and given that
this collinearity among the interaction terms leads to one negative interaction term. Therefore, we
multiply each gender-related coefficient by the subsample mean, and then sum them, first for the
foreign-owned companies and then for the non-foreign-owned companies. We find, as shown in
Table 4, that foreign-owned companies, even when incorporating the one interaction term with a
negative coefficient, enjoy a fina net average benefit from female representation and
gender-related policy that is positive, large but not unrealistically large (0.007 nomina ROA
points, equal to 0.7% higher ROA when expressed as a percentage), in fact large when taking
into account that the average profitability in the sample is 0.067 (equal to 6.7% ROA when
expressed as a percentage). This is at the same time larger but not unrealisticaly larger than the
net average benefit of 0.005 nominal ROA points (equal to 0.5% higher nomina ROA when
expressed as a percentage) enjoyed by the non-foreign-owned firms through their female

representation and policy.



Table 4. Foreign-Owned Firms May Benefit As Much Or More From These Gender Policies
and Gender Hiring

The following table shows the results of summing the effect of the gender-related variables
in Model 7 of Table 3 multiplied by the foreign-owned and non-foreign-owned subsamples
at their means.

Net Effect on ROA

0.007 positive ROA points (equal to 0.7% nominal ROA
Foreign-Owned Company as expressed in percentage terms)

0.005 positive ROA points (equal to 0.5% nominal ROA
Non-Foreign-Owned Companies as expressed in percentage terms)

Discussion and Conclusion

We have found that al firms, both foreign-owned and domestically-owned, were able to enjoy
a performance benefit through increased hiring of women, especiadly at the senior management
level. We see support for that in the KWDI panel sample, which is particularly interesting given
that the KWDI sample design meant that the companies in the sample had more female managers
on average than the Korean firm-level population as a whole. Thus, even for a sample with
somewhat higher-than-typical female representation, the increased hiring of women, particularly at
senior management levels is associated with an increase performance. It is important to note that
al of our models in Table 3 make use of firm-level fixed effects and therefore automatically
control for industry affiliation and all other fixed characteristics of each individual company.
Importantly, this finding is aso robust to using either ROA or operating margin as the alternative
dependent variables. Interestingly, although al types of firms can derive a benefit from increased
hiring of women, the foreign firms apparently take greater advantage of this competitive
opportunity than do the domestically-owned firms. Finally, it is interesting that this KWDI sample
shows that women can have a positive effect on performance especially when they get to yet
higher levels of management than in prior survey. This is notable, given that other surveys
capture the hiring of female managers at an earlier stage. It is notable that firms that are further
along in their hiring and promotion of female senior managers derive yet further performance

benefits from doing so.

Female Representation, Foreign Ownership, and Corporate Performance: Evidence from KWDI Survey Data < 27
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° 2 o] 3|5t th(Greenhaus & Beutell, 1985; Kahn, Wolfe, Quinn, Snoek, osenthal, 1964).
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OB ATES 7Y 3 B4H dolvh oA e HH An
=13
zl

Ro
= 2

LT

tlo

% tHBoyar, Maertz, Pearson, & Keough, 2003; Greenhaus, Collins, Singh & Parasuraman,
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A A7 1 BAA Adolg ey Agss AR ESs U, 1 5 A
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AN Ao & g S
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o 30094 9999 HTH 10009 ol Hehes 77 Hlwstda, AdEoks AxYe 7
A

o TaugT 2%, AW2AY Bokg 77t mmalan. AAATAA A F5
5 5

<E Dole ZIeEAe 433A7 YEely

1. S00|_Z A0 .07 .25

2. YE3H0_=8 .25 44 —.156

3. AEBOHO|_ARIMH|A .36 48 —.201 —.438

4. 7|937] 300-999 .03 17 .017 -.024 -0.23

5. 7|9437] 10000] & .02 14 -.014 -.030 -0.28 -.025

6. 44 .63 48 027 072 056 136  .108

7. 254 280 1.00 —-.040 144 -.138 059 .063  .143

8. Ag 2.79 95 013  .010 .027 -.057 -.032 —-.193  .230

9. ZSAARE 0.17 38 -.012 101 -.077 -.031 020 -.139 .254  .352

10. 2F3A| Of4—0|F StxHA 77 .20 40 019  .034 -.071 020 .016 .-069 .136 .128  .174
11. Q3A| Blgk Xpq RF 18 38 022 006 -.016 .007 -.006 —.080 .011 —.093 -—.141
12. A R0HE 3.60 73 .018 076 -.048 -.011 .045 —-.105 .011 .105  .097
13. AEH A A 2.27 71 -.002 -.060 .017 .008 -.042 .056 -.032 -.001 -.036
14, AEY A _H R} 3.02 71 —-.050 .087 -.020 -.020 .023 .120 .036 —.005  .003
15. AEHA_FEXHH 2.61 66 —-.021 .017 .020 -.003 -.012 .078 -.019 .—113 —.048
16. AER A 27 2.72 72 -.018 -.246 113 -011 -.062 .099 -.081 -.055 -.116
17. E2FAZ 48.66 6.78 —.036 .145 -.108 .-037 -.001 .012 -.033 -.016 -.026
18. A= ZE 2.88 .79 -.034 .081 027 .-027 .032 .165 .—004 .—010 —.007
19. ISP ZE 298 150 -.014 -.013 .042 032 .019 273 -.070 .-155 ~—.151
20. AE-7t57 SEAFO| 3.86 70 025 072 .099 -.018 .037 -.115 .076 —.153  .109
21. 75— &7 SEAFO| 3.84 .79 -.010 .056 .007 -.029 .023 .069 -.055 —.030 -—.087
22. At v 2.94 67 013 151 112 -002 .039 .155 .051 —.089 —.031
23. HI7IEEISHER|7 3.78 .81 .050 .071 .033 -.033 .005 —-.183 —.033 .049  .039
24, M ERF_AIZHEE .28 63 —-.023 .021 041 -03 .010 —-.052 .013 .090  .091
25. MR _dEEEA 279 116 -.024 342 101 .050 117 544 241 -.039  .027
26. M =RF_2EXXA 31.81 134 -.051 .394 209 -.031 .061 -.106 .169 .057  .128
27. O| S8O0|_AIZHEH=A 13 43 020 -.041 049 -.027 -.003 —-.127 .008 .074  .088
28. 0| 580|d_ZAHE=A 201 122 014 233 .068 .038. .085 .281 190  .054  .075
29. O| SE0|Y_ZEXX| AT 1.31 126 -.014 317 195 .-023 .059 .-193 .153 .089  .137
30. =X 29 3.54 56 —-.006 .085 -.088 -.041 025 196 .136 .171  .156
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10 11 12 13 14 15 16 17 18 19 20
11, BIBA| Ol8F R RS 023
12. 2 REE .037 .01
13. 2E8|A_ZH 013 —.041 -—.247
14. AEB|A_YFFoict .007 -.023 -.093 .228
15. AEB|A_A 2R .031 .—-062 .—454 1438 .316
16. AEA_ 2R .055 -.016 -.307 .323 275 .329
17. 32FAZt 022 .—-0283 .-028 .071 .399 109 .098
18. ME-II57t 24S .0183 .-027 .—140 .254 .616 .333 .279 440
19. ZIE-2 &7t 248 123 .—-120 -.122 .108 104 130 150 .032 178
20. AE-7157t SEAAO| .029 .020 .310 .238 112 —-277 -.326 —-.069 -.188 -—.185
21. ZHE-AE SEAAO| 102 —-.106 A4 131 014 =137 =117 .027 -.078 .223 .231
22, &AL HifH .020 -.002 -—.147 224 ATT .323 .203 .280 463 116 —.128
23. HI7IEEE=ER7 .029 .017 .295 409 224 —-324 -.349 -.098 -.244 -.107 .251
24, MRS _AZHEEA .040 -.034 .024 .012 .009 -.030 -.064 -.076 -—.032 -.008 .013
25. MERf_ZHEHA .016  —.036 .028 .024 .062 026 —.157 -.002 .097 A1 .029
26. ME/F_2EXXAAA .039 -.016 122 .074 041 -.018 -349 .035 -.011 -.070 .160
27. O| SEO0|H_A|ZHet A .032 -.030 .044 .010 .039 -.035 -.082 -—-.098 -.083 -—.052 .029
28. 0| 380 _ZHEt=HN .005 -.038 110 .095 .082 -.082 -.255 -—-.131 -.099 .009 126
29. O| S EO0|Y_ZZ XX AH .060 .007 159 .099 .069 -.076 -.374 -.035 -.097 -.121 190
30. =28 =¥ .059 .005 423 277 .075 292 404 .008 125 140 429
21 22 23 24 25 26 27 28 29
22, &AL HifH .067
23. HIZIEFISHESIY) 162 —.328
24, MRS _AZHEEA .014 -.133 .069
25. NeRF dHE=EA .069 .081 .015 21
26. HERF_Z2ZXXE .058 .052 137 .202 .336
27. O| SEO0|H_A|ZHet A 017 —.149 109 .686 .026 181
28. 0| SE0|d_HHEHA .083 .—159 .138 139 .643 294 152
29. O| S EO0|Y_ZZ XX AH .064 .—058 167 .164 .221 .809 .239 .394
30. =28 =¥ 149 129 .354 .056 .039 .223 .092 169 246
* AR F: p<001; AAHSF: p<05
v. 2441
Yz 2A =Y vA = A7 FEAE W 9 rERsE 2AA Q99 4T
S AZF37] Y5k OLS 3] F &4 (Ordinary Least Square Regression)= A3ttt T3k, 3
At olF oo WA & A7t FEAE MY 2 SRS 24D dEFYE 4

=3}7] 913t Logistic Regression2 | 3341 th.
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ery 0% 1 0% 2
SHIHEI e e 4
Azon|_E20) -0 " -0 -.03
ABHO_28 -05" 04" -.08
ASC H_AR A H| A -04"” -02" -.05
719 37| 300-999 -.03" -.02 ~.03
719937] 10000| & -.01 -.01 ~.01
M -4 -137" -13
2&E4 107 107 10
=3 06 04" 06
ESSSEETT 03 03 03
ok 3M o|&—0|F SRt FF -.01 -.00 -.01
oF 3A D2 XA RF -.01 -.01 -.00
FEorE 29" 24 ™" 26
AEF A2 -12 7 -10 " -.08
AEH A QR o7 05 " 07
AEY A DR -.03 -.01 -.03
AEYA 2251 -1 -22"" -2
E22 A7t .02 02 03
AY-IIE M4SHE
HE-IIE E5 03
IE-AY LS .01
HE-I15 3EHTO| 237"
M5 -A L 3EETO| 04"
7HERISE ZA K|S
HERF_AZIEHEA —-.02
RS 5 EEA —-.02
HNERSF ZZXX|AH .07
0|2 E0|d_A|ZHet A .02
0|20l d_ZHEHHH 10
O|2E0|d_Z2ZXX| A -.03
H| 7t EEISHE 7| .03
AL Hi 15
7 314 .361 1340
N 2554 2554 2554

*p<.10; ‘p<.05; “p<.01; p<.001.



(B3 =

HHIS0| olZe=0i DIXl= &t

S 2 2y 281 2y 2

B Wald Exp(B) B Wald Exp(B) B Wald Exp(B)
SHHOI
AsHO|_Zan) 0.04  0.02 1.04 0.05 0.03 1.05 0.09 0.12 1.10
AEC0_=8 -0.52" 7.13 0.60 -0.53" 7.58 0.59 -0.41"  4.04 0.67
AESCO|_AGMH[A -0.10  0.51 0.90 -0.10 0.49 0.90 -0.09 0.39 0.91
712137|_300-999 0.67° 4.16 1.96 0.70"  4.52 2.02 0.69" 432 1.99
712137|_1000 0.96"  4.90 2.62 0.91" 438 2.49 1.08°  5.49 2.80
g4 0.36" 5.99 1.43 0.25% 277 1.28 0.21 1.39 1.23
et B -0.16"  5.61 0.85 -0.14" 412 0.87 -0.15"  4.31 0.86
A 0.07  0.73 1.07 0.07 0.78 1.07 0.07 0.79 1.07
&3 o1y 0.76" 7.65 2.14 0.71"  6.59 2.03 0.76™ 7.64 2.15
&2 MALO| Y 0.92" 8.13 2.50 0.87" 7.34 2.40 0.96" 8.81 2.62
ESMHEART -0.86" 11.67 0.42 -0.83" 10.76 0.44 -0.82" 10.60 0.44
6Alo|5t 0| F &t 77 -0.16 1.23 0.86 -0.10 0.45 0.91 -0.16 1.26 0.85
ARokE -0.40"" 18.08 0.67 -0.40"" 17.40 0.67 -0.39™" 16.99 0.67
AEY A 0.19°  4.04 1.21 0.18" 3.35 1.19 0.20" 3.84 1.22
AEH A HRIDIC 0.09  0.69 1.09 -0.05 0.18 0.95 0.07 0.38 1.07
AEH A AR 0.31"  6.91 1.37 0.28" 533 1.32 0.30° 6.16 1.35
AEFA 225 0.80"" 59.22 2.22 0.777" 52.22 2.15 0.717" 42.60 2.02
E2RAZ 0.01 0.98 1.01 0.00 0.08 1.00 0.01 0.29 1.01
AY-IIE H4SAE
AY-II=t LS 0.26° 5.52 1.29
INE-AF LS 0.10"  5.53 1.1
AF-7t=7t SEFFO| 0.01 0.01 1.01
IHE - SEFFO| 0.06 0.49 1.06
Mg AF-IE 45EE uitEh
ST -IIEZE ZE
YOS -NFEL ZE
AE-AF-IEZE SFEFTO|
YIS -AFZE SFEFTO|
158 3E A X
/R AlZHEER -0.21 1.78 0.81
NEf? dHEE 0.04 0.29 1.05
HNERP 2EXXE 0.01 0.01 1.01
O|8&0|4_AZIeHH 0.12 0.24 1.13
0|8&0|4_ZerT -0.01 0.03 0.99
0|8&0|4_Z2AX|H -0.23°  5.04 0.80
HIZISEISHEID 0.10 0.77 1.09
kAt -0.01 0.00 1.00
Mg =X wRED
YN ERFAZEES
dE-NERF e
SENERE ZEXKXHE
80| 0| _AlZHEH A
80| 80|d _FHEHT
80| 0| _2EXIX| A
A H| IS RIS E R 7|
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S« AL Hi 2

Constant -5.30 42.86 0.01 -5.64 37.06 0.00 —489 2595 0.01
af=18, p<.001 af=22, p<.001 0f=26, p<.001

Chi—square 290.713" 305.101"" 306.214""

Hoosmer & Lemeshow #=11.653, p=.167 #=11.695, p=.165 #=11.70, p=.165

-2 log likelihood 1739.14 1724.75 1723.63

Nagelkerke A* 0.20 0.21 0.21

+:p<.1;* :p<.05;” :p<.01;m:p<.001
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Gehgth @ A 3% ge mAgel fud AL ARG 4B A%
Aole fo4e st HolA AFeIA FHOEe BFo] B o HH A
2ol A frelmlsiis AL onlsiA s SEnE Aol &, dAn A JiReA =
S o]y 1FoRe] BEol ZHBY MAE ERE SYHoRE fonHA gt
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23 3 23 4
Ex|E0! 8 g
s -.35"
HFY-IHE NBHE —.02
NE-I}EZH UE —.02
IE-NEL US 01
HZ-7157 3FH FO 197
JHE-E A 2EH ol .07
AED AF-IIE HSRG0| MAIED
MY« AB-IISZ 2S 16"
N« JIE-NEZE UE .01
o« AF-7157 38H Mol 197
N« JIE-HEZ 2FH Ho| -1
J1ERISHE ZRX|R
HEQT_AZHEEE -.03
NEQRD AEEx .01
HNERD D2XX AN .03
0| 280|A_A|ZHEse & .04
0|280|A_ZH e .06
0| 280|H_ZZXX AN .00
HIZ}S E 3127 .02
AFA} H 22"
AE ZNXP ASHBO| MRS
M SR 2 _AlZHEEE 02
R R B ks —.06
M ER P _2Z XX Y E 07
A0 B20|4_A|ZHERIN -.02
AE«0|280|4_H =N 06
AE«0|280|4_2ZAX Y —.04
AE«H| 7575297 04
A ARAL H 2 -23"
7 .362 .340
N 2554 2554

*p<.10; ‘p<.05; "p<.0L; " p<.001.
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Fone g35 YeERY R (61379, p<.05), HZZAES] F
A Eo)(wAtde] (1388, p<.05) 09 717k &S HAFT gm_ o
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EUAITH(G-44, p<01), oA #H ALY ¢ o] aFT} ”Jﬂﬂoi(ﬂz ‘%«1 =610, p<.01) fr
ougt E37h HolA ekttt o] Aie 7HEZEA A o] A duYy 2358 dAE9
ArB s Bzl 9T v 5 J&FE Hole FVEL Aol

TEAL FAEAEY ol &&olH FE AT wf dE AFHE e, B4
#ejago] 22 FAYAEE o] &str] &olst

T A3 A9 o)A RS Fov] 8t
A wole AFAE BUTH(ELS24, p<.05). 488 A9 o AA7L FHHoj(warte g
=-1.927, p<.01) olFofrot= Aol gleges HAH o oHd advt e AEH?
Bailyn(2007)& < 2AIZF FAAAETE A o2 E94H7]| Haiie 2ALEY A= o
g o]zt Mg Eojok stm 229 ARAS HolmeA] ¥7] e AxEHOR &9
& Zo] AL Hojof dthe Ae AHd olgjdt AWt} oF| 7l FHEEZR] o
Hoolggk A|xe HFE A Aol dite Zgo] Bol

T Zo] old7 AZtEt} &334
V&R Yo Adol A Este] Wse} g

(# 5) Zt HIS0| o|2le|=0f D|xl= Zxtofl cHet dEXHESH 24
S o3 od 4
B Wald Exp(B) B Wald Exp(B)
SHHI
HEHO|_E 20l 0.04 0.02 1.04 0.07 0.06 1.07
ABHO_=8 -0.55™ 7.98 0.58 -0.42 4.26 0.66
HEHO|_AIGAMH| & —-0.10 0.50 0.90 —-0.08 0.32 0.92
7|¥327]_300-999 0.71 4.59 2.03 0.69" 4.28 1.99
7I¢ 3711000 0.88" 4.04 2.4 0.98" 5.01 2.67
g4 —-1.96 3.09 0.14 -3.39” 8.56 0.03
=5 —-0.14 3.78 0.87 -0.147 4.04 0.87
g 0.07 0.73 1.07 0.06 0.54 1.06
=3 _tfE01Y 0.71" 6.57 2.03 0.75™ 7.42 2.12
=EH_MA0|Y 0.87" 7.26 2.38 1.00” 9.34 2.70
ESAARTF —-0.82 10.59 0.44 -0.85"" 11.00 0.43
6AlOI5H O|F StXHA 77 —-0.10 0.45 0.91 -0.15 1.17 0.86
HRUSF -0.40"" 16.76 0.67 -0.40"" 17.48 0.67
AEHA_HA 0.18" 3.54 1.20 0.22 4.69 1.24
LEY A YRR —0.06 0.24 0.94 0.07 0.39 1.07




AEH A KNI XA 0.29 5.88 1.34 0.29 5.71 1.34
AEY A D2EHA 0.76™" 51.13 2.14 0.70™" 4117 2.01
SR 0.00 0.05 1.00 0.01 0.35 1.01
AY-IIE H4SAE
HE-IIE5 €5 0.16 0.82 117
IE-AEt LS 0.07 0.60 1.07
HF-IEZ 3EHTO| -0.31" 3.35 0.73
IHE-AFYZ S3EHTO| 0.07 0.19 1.07
MY AF-IIE 4SAZQ WRtED
A E-IIE A4S 0.14 0.55 1.15
YEIE-NYL LS 0.05 0.20 1.05
SEA G-I E SEHAO| 0.46 5.20 1.58
YEIE-AY SEFAO| -0.01 0.00 0.99
ZHEEIsE =A X
MR AlZHe=EA -1.38" 5.47 0.25
Hegf d5e=EA 0.18 0.69 1.19
HNERS ZZXXAH -0.12 0.33 0.89
0|280|4_Al &= 1.52° 5.77 4.59
o|280|Y_ZHEHH -0.15 0.74 0.86
0|280|Y_Z=XAtX|2H -0.10 0.20 0.91
HIZ}SEISHERI 7| -0.24 1.24 0.79
AL Hi —-0.44"" 7.75 0.64
MY X wAED
YEH ER/RF_AIZEES 1.39 5.13 4.01
YEHERF_ EHEHEY -0.16 0.50 0.85
EAHERE_ZEXKAH 0.14 0.41 1.15
YE«0| 20| d_AlZHEHHEA -1.93” 7.08 0.15
YE«0|2E0|1d_AHEHA 0.17 0.72 1.18
JE«0| 2 E01H_ZZ XX EH -0.16 0.42 0.85
S H| 7 E RIS E 27| 0.46" 3.63 1.59
S« AL Hi 2 0.617" 11.24 1.84
Constant —-4.11 11.58 0.02 —2.24 3.10 0.11
ar=26, p<.001 af=34, p<.001
Chi—square 310.814™" 328.8""
Hoosmer & Lemeshow #=6.406, p=.602 #=9.755, p=.283
=2 log likelihood 1719.04 1701.05
Nagelkerke A2 0.21 0.22
+:p<.1;*:p<.05;”:p<.01;m:p<.001
V. =9
g5t 4% o) 4Edg 2 IEAsHd 2HA o] A 2AEYD o) Fel=
o old FIFs MA=AE Gotrytt. & A7 AAE AHYstH o 2.
AR, 47t E o) FEREe 2HEYH o H 5 2y] t2A JFE v F
1% 2 BEL o HRE wolud M@ &3t Ao 2AEYE B
22X Y-715 4SHE U NEEE REX|Yo| HKte REEUD o|Xozof 0kl &1t + 71
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