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Abstract

The Effects of Physical Activity on Health Status
and Medical Expenses and Its Policy Implications

Project Head: Oh, Youngho
1. Necessity and Purpose of Research

The main problem facing the Korean healthcare sector is the
increasing number of chronic diseases due to the aging of the
population and the deterioration of health behavior. As of
2019, Korea is an aging society with 14.8% of the population
aged 65 and over. The aging trend is rapidly progressing, and
proportion of those aged 65 and over is expected to reach
24.3% by 2030. The life expectancy is also expected to increase
from 83.0 years in 2019 to 85.2 years by 2030. Due to increases
in the elderly population and changing health behavior, chron-
ic diseases are increasing in general. The prevalence of chronic
diseases, such as obesity, hypertension, and hyper-
cholesterolemia, increased overall in male adults. Changes in
the health care environment, such as an increase in elderly
population, an increase in chronic illnesses, and deterioration
of health behavior, usually result in an increase in health

expenditures. The reason for increases in health expenditure

Co-Researchers: Koh, Kwangwook Kim, Hyeongyu
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on the elderly population is that the number of chronic degen-
erative diseases is increasing due to aging. In 2014, health ex-
penditure for major chronic diseases such as hypertension,
diabetes, cerebrovascular disease, heart disease and thyroid
disorders accounted for 35% of the total health expenditures.
Overall, health care use and health expenditures in accordance
with the supply side, such as lack of demand and medical deliv-
ery system, oversupply of beds and equipment, such as pop-
ulation growth and aging society, improvement of income level,
various needs for medical needs, and increase of chronic
diseases. Expenditures are rising rapidly, and research shows
that in 2050, national health care costs will reach 15-20% of
GDP. As the rapid increase in medical consumption and medi-
cal expenses threatens the sustainability of not only the health
insurance system but also the national health system, the poli-
cies of government departments that focused on the treatment
of diseases have emerged as national issues. It is changing to
preventive health care policies, including changes in health
behavior. As the social atmosphere is being created for pre-
venting health problems and reducing health expenditures
through health behaviors such as sports, the necessity of re-
lated research and policy efforts is also increasing. But the ef-
fect of the practice of healthy living on health of the people
has not been sufficiently examined in research. Under these

circumstances, it is necessary to study how healthy living prac-
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tices affect health expenditures. Therefore, the purpose of this
study is to investigate the effects of physical exercise on health,
health care use and work. In particular, this paper attempts to
empirically estimate whether there is a difference in health,
health care wuse and work between exercisers and
non-exercisers. In addition, this study suggests the policy im-
plications for establishing preventive health care policies by

identifying the factors influencing these exercise behaviors.

2. Research method

This study used data from the Korea Medical Panel Survey in
2016. The subjects were 18 years of age or older who surveyed
additional items (health hazards, etc.) related to the practice of
healthy living such as exercise. A model for analyzing the ef-
fects of exercise on health and health care use was approached
in terms of medical care needs rather than in terms of medical
care demand. Because there are various factors affecting health
and health care use, this study estimates the health and health
care use required from the perspective of individual's basic
health care needs, and does not compare the estimated health
level and health care use with those who exercise. This is be-
cause we wanted to see the difference in health and health care
use between people. The model for estimating the effect on ex-

ercise health consists of four models: sickness status, sick days,
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chronic disease status index, and subjective health status index.
In addition, the model for estimating the effect of exercise on
health care use is divided into medical type, outpatient medical
care, inpatient medical care and emergency medical care. The
model is divided into health care use, hospital stays, and medi-
cal expenses. In the health model, the independent variables
consist of confounding variables such as sex, age, smoking sta-
tus, drinking status, and hospitalization. In the health care use
model, confusion variables include sex, age, health status,
smoking status, and drinking status. Treatment independent
variables are divided into exercise types. Lastly, the exercise
model consists of exercise, vigorous exercise, moderate ex-
ercise, and walking activity. The exercise model consists of to-
tal exercise volume, intense exercise amount, moderate ex-
ercise amount, and walking exercise amount. The exercise
model was constructed with all the factors related to exercise
in order to find out the factors that influence exercise, not the
viewpoint of medical needs. Therefore, the independent varia-
bles of the exercise model included gender, age, marital status,
number of household members, health status, education level,
household income, medical security, smoking status, drinking
status, obesity index, region, and outpatient health care use.
The regression-based approach is used to analyze the differ-
ence between health level and health care use according to ex-

ercise, and then controls the sex, age and health status, and
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health risk factors. We assessed whether there was a difference
between health and health care use, and quantified the differ-
ence between what is considered a health care use given basic
medical needs. In the case of the model where the dependent
variable is binary, the error term is normally distributed among
the nonlinear models. In this study, the probit model is applied.
Were simultaneously estimated. That is, a selection equation
that estimates the probability of using each medical type to
solve a selection problem, and an outcome equation that esti-
mates health care use such as hospital stays or copayment costs
for each medical type. Were estimated simultaneously using
MLE. Also, in the exercise model, the selection equation for es-
timating exercise selection probability for each exercise type
and the result equation for estimating exercise amount for each
exercise type were simultaneously estimated using MLE as in

the health care use model.

3. Results

The first study quantitatively estimated how exercise affects
health levels and, if so, how much. For this purpose, the health
level was estimated quantitatively with the likelihood ratio test
by setting four models of the disease experience rate, the num-
ber of disease days, the chronic disease status index, and the

subjective health index perceived by me. Likelihood ratio test
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for all health level models showed that exercise had a sig-
nificant effect on health level. In particular, it was estimated
that those who exercise any exercise had better health than
those who did not exercise at all in terms of the experience of
sickness, days of illness, chronic disease status index, and sub-
jective health index. Compared to those who do not exercise,
3.12% p of exercisers, 2.62% p of intense athletes, 3.05% p of
moderate athletes, and 3.5% p of walking athletes have more
sickness experience. It was estimated to be low. The number of
sick days was 1.36 days for those who exercised, 1.17 days for
intensive exercise, 1.26 days for moderate exercise and 1.31
days for walking exercise. The chronic disease index was 0.27
lower for exercisers, 0.28 for strenuous exercise, 0.32 for mod-
erate exercise, and 0.36 for walking exercise, compared to
those who did not exercise. The subjective health index that I
perceived was healthier than those who did not exercise, 0.66
for those who exercise, 0.66 for those who exercise vigorously,
0.77 for those who do moderate exercise, and 0.85 for those
who walk. Low. These results generally support the general hy-
pothesis that exercise increases health levels, and quantita-
tively demonstrates how much better people exercise than
those who do not exercise.

The second quantitatively estimated how exercise affects
health care use and if so, to what extent. For this purpose,

health care use was estimated quantitatively with the likelihood
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ratio test by setting outpatient, hospitalization and emergency
medical models in terms of health care use experience, days of
hospitalization and out-of-pocket medical expenses. The
health care use effect of exercise was estimated to affect out-
patient and hospitalization expenses except emergency medi-
cal treatment. Basically, the outpatient utilization rate, in-
patient experience rate, and emergency health care use esti-
mated after controlling factors such as gender, age, and health
level that caused the difference in medical needs and the de-
gree of practice of health behavior such as smoking and drink-
ing Experience rates, outpatient visits, hospital stays, and
emergency days were all lower than non-exercisers. However,
in the case of medical expenses, outpatient medical expenses
were lower in exercisers than non-exercisers, while in-patient
and emergency medical expenses were lower in exercisers than
non-exercisers. After controlling for the factors, the estimated
patient burden medical expenses were higher for exercisers
than for non-exercisers. This can be caused by various kinds of
medical institutions or disease severity between exercisers and
non-exercisers.

Third, we estimated an exercise model to find out what fac-
tors influence exercise. The exercise model was constructed
and estimated by dividing four types of intensive exercise,
moderate exercise, walking exercise, and three types of total

exercise into exercise experience rate and exercise amount. In
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general, one of the most influential variables in athletic prac-
tice was gender. In other words, females are more experienced
than males in terms of sex, females in their 30s and 44s and
more than 75s in terms of age, and are single, single, separated,
separated or separated from spouses in terms of marital status
Significantly lower. In addition, the exercise experience rate of
those with poor health was low, and the education experience
rate increased with higher education and household income. In
terms of health life practice, current smokers had low exercise
experience rate, but non-smoking smokers had high exercise
experience rate. This suggests that current smokers may not
realize the need for exercise because they have not had any
major health problems. On the other hand, it is estimated that
the non-smoking person may have experienced exercise to
promote health because of poor health or interest in health.
The relationship between drinking and exercise was not stat-
istically significant. As the obesity index is higher, the exercise
experience rate tends to decrease, which is also considered to

have caused obesity problems.

4. Conclusion and Implications

The results of this study support the general hypothesis that
exercise will increase health levels in general, and quantita-

tively demonstrate how much better health levels are for ex-
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ercisers than for non-exercisers. In terms of health care use,
although it differs depending on the type of medical care, it
supports the findings of reducing health care use. Therefore, in
order to realize the life cycle movement program support proj-
ect in the detailed project of the national health promotion
comprehensive plan established by the government, coopera-
tion between each sector should be strengthened and the infra-
structure for the project should be supplemented. In particular,
discussions over the existing practice such as health care serv-
ice and chronic disease management system have been active
in recent years, but the response from the medical field seems
to be inadequate. The findings of this study are as follows. At
the national level, there is a need to lead a comprehensive
campaign of athletics, a social advocacy activity for strength-
ening the school's sports environment and facilities that can
promote sports, and provides consultations and data from doc-
tors during primary care, as well as referrals between medical
and sports professionals. You need to find a business plan. In
addition, walking projects can be considered for groups who do
not exercise. At the local level, it will be necessary to keep pace
with national projects through social advocacy activities, such
as the establishment of places to exercise and improvement of
accessibility and staircase utilization projects, depending on
the local government's circumstances. At the time of con-

sultation, exercise counseling and data provision, patient re-
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ferral to the medical and athletic field, and reorganization of
the health insurance system should be initiated, and the focus

should be on reducing the burden of chronic diseases.

*Key words: exercise health effects, exercise model, healthy life practice
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Aa 19 A3, 19 400g "IRHe] Td} ofxf HF &, 53t &
A AHEe 5 FSFEOIH. FUALSHSEAEY vHgds g
2ol A= ANTE, 1EY FHE, B FHE Fad A
Hgk S8, A0lo] ST uT fHE Sol glos] ol Hiz
A%t A elQ] 25709 A& F 1570 Zeith. A35% 993 gt
4R G WHOO) vz g oy Belo] e-g v =g
S Qlott 7 ALAT Lol A B HEF e 9% A=
U HI ] A 9JorE 7 9 AAH IEE A Ee ZTEER| &
+=THWHO, 2014; 2571, 2017014 A<1-8)
(H 2-4) SDGs, NCDs, Health Plan of Korea
Indicators HP (Korea) SDGs NCDs
- Prevalence of - Prevalence of
current tobacco current tobacco
use among use among
T adolescents - Tobacco use adolescents
obacco
- Prevalence of among persons |- Prevalence of
use current tobacco aged 15+ years current tobacco
Healthy use among use among
life ) persons aged 18+ persons aged 18+
practice years years
- Alcohol - Alcohol
Aleohol COl’l.Sleptlon per |- Alcohol . COH.SumptIOH per
e capita consumption per | capita
- Prevalence of capita - Prevalence of
heavy episodic heavy episodic
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Indicators HP (Korea) SDGs NCDs
drinking
drinki
- Alcohol-related rinking
morbidity - Alcohol-related
- Alcohol-related mOrb@ty and
i mortality
mortality
Physical |~ Prevalence of ~ Prevalence of
acévit aerobic physical insufficient
i active physical active
- Population intake - Population intake
of salt of salt
- Population intake - Population intake
Nutrition| of fat of saturated fatty
id
- Population intake aci o
of fruit and - Population intake
vegetable of fruit and
¢ vegetable

Z}&: World Health Organization(2014). Global status report on noncommunicable

disease 2014. Geneva: WHO Press; 2-70
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(E 2-6) National health plan of USA, Japan and Korea

Country Korea USA Japan
Plan Health Plan 2020 Healthy People 2020 Health Japan 21
Term ‘11-20(10 years) ‘11-20(10 years) ‘13-22(10 years)

Status  |From 2002, Series 4 |From 1980, Series 4 From 1978, Series 4

General Ministry of Health and Department of Health Ministry of Health and
departm and Human Services,

et welfare HHS Labor and Welfare

- Korea Health

. . . - ODPHP - Health promotion &
Operati Promotion Institute . .
- CDC fitness foundation
on - KIHASA - NCHS - NIPH
- KCDC

- Attain high-quality,

- Expend healthy life Jonger lives

- Expend health life

iv X n X n
Object expectancy - Achieve health equity expectancy
es - Improve health A - Improve health
. - Create social and .
equity equity

physical environments




H2% Ol2X 1% 73

Country Korea USA Japan

that promote good
health for all
- Promote quality of life

Area, - 6 area - 42 topic areas .

L . N - 4 topic area
indicato |- 27 topic area - 580 objectives - 57 indicator
rs - 357 indicators - 1300 indicators

Z}&: World Health Organization(2014). Global status report on noncommunicable
disease 2014. Geneva: WHO Press; 2-51](2017)0]14 A&
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Okely et al., 2012b; Brown, Bauman, Bull, & Burton, 2012; 113
5, 2018). T3 TFoA = FFAFAES SHOE A, A5 &
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20184 v]5teld 9% o= atel 25k AHE9198] THskH 142018
Physical Activity Guidelines Advisory Committee, 2018)& 7|5tC.
2 A 5 7tol=gel BEE 9t fuH|Qlo] 1gY Folrt. o] A
< A7t AR Stolg ARTdER, 8EAY, dediE
Ax = AY 9 JFHUB|e Ao HTE Tho|lEEel EheS
=ol= Ao H42 £ B 259 ALGH 7o g Qg 71E A
A Y 44 aTE xR, Qo Am, ZAH, B 9 Yt
ET S O S =S o]85tal JItHDHHS, 2018).
1]=-9] HP(Healthy People) 202004+ ojglo], A9l =052 9
+5 AMARE &5 A= 54 I 5 HlHE Zﬂ“‘gl: W= AR
e 5(CDO), &5 715, A% A=A &, A%A, Y w4 52
Aok ‘51 AA Il EYA(MedlinePlus®)’, F71% &5 A& A
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20189 AIAEAZIFHWHO)IA = B 4743 Al 913 J5 &5
A AS SR AAEE 228 HHAEW 2018-20302 LHSI
(WHO, 2018). 203097H] 4 Lﬂ*é 19] AAEE FEE 15%45
S 237 = A, BEF 34, =2 Ay g=4 AAHo g
+ 4T 2oF 2071 ALE 4= 9&7%] e8I S1aL Sl EolARY
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S = AT 7E 1980 7R AT, 1990
|FE2E AT A A 542 F71= dFstd 2 57PE 4l
Ags 7tol=eiile] +HEUAL, o= FHAPE(Sedentary be-
havior) EHIE F4|5kok= AJt2 ®Holal Qi ofof whet 532} o]
AA 5T A EH 7hol= EPO S 27} oA $Hs & kol it
thel ol &5 Zho|=eile s Ul E skl Qlt. ofof whet £
P E0|1L F5= ST= 7@’—‘35 719 #oF Yl AlglS Hol HAR]H
HZH(Whole of Society) 0.2 ¥3glsto] n|=ZdH}; AA1EE ASAH 9
7N &oke] A% AY FHE WYk st 5 AAHe] FE5 2= &
B2 T FZARIAAE 137H]9] S84 Fd5 Hol7| = st {9
oA += AZSA AA s (Health Enhancing Physical Activity) U E
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B A0S 20164 FHelRI AR A2E AgIIL o] A}
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TFolAE AQIAFH, g0l AR 21 A7 A 29
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H2FE A4 A=y

50| A7 o=ol8of HA= ¥ B4 At Hde on
48 (medical care demand)2] #Fo|AET} °]7 3G (medical care
need)®] TolA Lokt kst A4 omol-&Tol T
A& ohdet 8210 IR, 2 AtoflA= Q19 7124l 97 859
oA dast A JEO] |5 F5tL, " 17 =% 9

Fol-&Tol Hish 5= dh= AR SHA| 9= AR 719 733 o= o]
|72 AolE Hizt 6}@‘7] fEolthYS, 2013). & Aie &5
T AR B R FEEA AR 5)2 AR 18A] o]
AS A e st 252 A%l digt avE F45ks Rde
e of B ol A<=(Sick days), WIS ALE A, EQlo] 34 A
ZE Aeehs 4719 BRER FAE ] St 1171 259 9mold
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A% _-;_1:410]]/\1 E=UHSREE S (covariates)?! A, A%, T4
A, 25 AdH, dLolE R = FAE] 1AL, molE HHojA &
E]— ‘— /\é 01 7—]7]— /U—Fqll’ _‘%_% /\Hﬂ{ oz /1]']:417]‘ O]_]”‘J_ ;‘q ']
(treatment) —1‘% == 4=
71EHTE A ”‘:417} ‘Zlf‘}. AT} B 2A f’E}L 371] H]g‘ﬁ’
AAEA 1Y HAFA VAR Hof At AL oS TIeHS
& sto] gAjo|H 1, oAt 02 7Hsalelaint. A™ 184 o=
o2 Ag=(18~ 29*1 0~44A, 45~59A4, 60~74A], 75A] 1 )
O 7 FESHH 18~294] AR5 7SR 5to] 47119] AGASE 7t
Ao]] AHESIATHR B3, 2015). il
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NS ek WaEE 2a

u]-/ﬂ;ﬂﬁ]. 2= Hol gl.g_] o
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HAst7] s 88 A(factor analysisyS AFESH] & 2719 &
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oA, +EFe gt Eede w2 &5 AR ittt

L
Aottt &5 Edo| F7He A4S (continuous variable)Z+& 7
TY <, WS 2, 7HEAS, BT AS=BMD7F AL, w8 £ 7R

g Sk, 2 A

™

P
A
rlo
R
%,
ot
2
r [¢]
o8
ol
i
=
)
_O‘L
e
)
it



86 BRI ZHA g1t 2Ag S5 3zEU E2 HY & oY
(B 3-1) 22 2% 2y
U =& 2y
= iy oty opgolA DSt | AN AT
o2 SET | MEY X% Xl
%] FRK1), =HO) X X X X
20~2941(0),  30~44A]
Nk (1), 45~5941(1), 60~74 X X X X
A1), 7541 o)
UhgAst A4, 24 A
ag g | SEEEAT x X x x
- HZA0), FAEA),
g4 Zal(1) X X X X
o= S0, A,
=5 [ X X X X
(1)
+%5 % | oF18(0), (1) X X X X
ooy AL 25, T < < < < <
wee % 27 =5
MLEE MLEE MLEE
[ probit o]-g3t o]-g3t ol-&st
3 =4 model | ofgA | oA | ol
23 | 3% 24

F1) 2Pgs wd, AR Y A% B, S0 44 A% Bde olzol8 53, 49 AF
2 71919] A7 Al & FRE HIA17] o] Al g w4 o] ek w
welo] MLES #8310} 5410 $451%12.

2) = B W7 Shuse] AR ST EEESS ojulsic,
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PN ool geoe 839
og | w2 | og | w2 | 0g | w2
of | 3 | og | I = |
G2K1), A=HO) X X X X X X
20~29A41(0), 30~44
A1),  45~59A1(1), < < < < <
60~74A41(1),  75A
olAK(1)
S A%, S
A A% A ) * * ¥ 8
HEA0), IAEA
1), FA1) x x x X X
HS3(0), dALF
1), 231 x X x X X
ol 8(0), dl(1) X X X X X
A9 257, 55
= 80%1:, 7é7] 80 X X X X X
Bl
22w MLEEZ ©]&3t | MLEZ o|&s3t MLEE o
e ol 4 oA 4 ojgtA &
o

1 W7 S&40] drguszA SA7g Aol 23 a2 <fuldteh
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(B 3-3) 25 24
25 24
’ A ges | R | 3S= | g
= AHH =25 =5
s | 25| 25| 25| 25| 25| 25| 25
| 2|2 & | o2 & | 68 &
A H2K1), 9ZK0) X X X X X X X X
20~2941(0),  30~44A]
A (1), 45~5941(1), 60~74 | x X X X X X X X
A1), 754 ©1%H1)
- u|&(1), FHEi-0), o
AT A
25 AJH A7 (1) X X X X X X X X
e X X X X X X X X
TS A5, =344 A
247 = 7 i]é_,': 15 4 X X X X X X X X
TO AR 99 AR
s FE ;—_;T T B S X X X X X X X X
=]
IWEAE | THAE, THAEAED) | x| x| x| x| x| x| x| x
AR 9721 35(0), AZEH() X X X X X X X X
= HIEA0), dAFAD), < < < < N < < N
=
o= S0, AT,
== 22()) X X X X X X X X
H|gk BMIA|= X X X X X X X X
A9 q=AI(1), 71EF AF0) X X X X X X X X
o] &
9,]‘:]1 18 oty 81.(0), “(1) X X X X X X X b
=N
MLEZ MLEZ MLES MLEE
_ O]_Q_'(:)‘_]_— 0]_9_'(:)“_}_- 0]_9_‘(:)‘_]_— O]_Q_‘c:{]_—
274 pd 6} ] S 5}
K oA | olgA | omA | olwA
74 4 4 74

2 i e g} S4ieeo] AuuaeA SHEHA0] EHEILS oula.
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H3ZE A 22 =4 Y

=50 W A% 3 Q=089 ZolE HY| flg A B
S AEAF L (regression-based approach)& AR&-5}o] A

%

A% AH, A8 RS EAS o &5 #3 &5del wEt A%
T 270]89] Aol7t EASH=AIE 7oL, 1L AEE 7IEAl
olm 8571 FojF 2 wf Ymol&Foletal A E= AR dupt Ao
7t U=AE AlgSbsilt. 587 oldate Belo] Be= A9 W
WO 2= OLS(ordinary least squares)t A18&+E 2@ (linear prob-
ability model)o] 9loH, H|AYE HPo g gy eyl 22| 1
UAEE, ARt o2 HPH o vl B AP =Pt o FE4
o AZgo] 2 AR A AT HAY B FollA LAYl A&
25 51 Qo] & AFoflM= ZrHl HES AE5H3aL, =Yl HElo
LEgat e 2R YT, 2013).

L= an(—ﬂ‘x)H [[-o-px)]

7|4 y= o] ¥t SEHF PELS Eim 2EOlE Ao
& i, dYol& 7, FFYEC|E oR)olH, x= SHHS e
(vector)oltt. A% 23 o -Udds 193 ERIFE YsH=
MLE(maximum likelihood estimation)& ©]-8-5}
FASATHR Y S, 2013). &, A€ EA|(selection problem)E 32
5t7] 9Jote] o8 RFE ol FEE FYst= AHg4l(selection
equation)?t 25 §FE - WLLSY EARHH] 59 Jg5ol8FS

F45h= 2874 (outcome equation)& MLEE AR5t FA[0
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Irish(1987)7} AlAIgE WS ARESHATE. Chesher and Irish ¥ 9]

712491 B2 FAFTE S Yol divt S ARA L =R H #3973}
o] FAHE2Y] BHE(moments)E AAok= AU, o o= 4
A SEAMES AR SlsliAE HA 47119 BHE A moment
residuals)®] FX5 AAFstoiof et A3 S24MS A8
AeiM= FE RO Q45 AbSkL & &, "'"—’—T]ﬂ‘/l\‘% 182 3 A)7|1L
SY¥SE P RE oto] JAEASH] 4 RO AlgedE et
tt. o] £X&= Flo|AFEE(Chi- squared Distribution)& 3=
LM(Lagrange Multiplier) SA4|x]o|t}. o] X7} 712 2 3ohH A

T3} 5 EAM 9] 7Pgol A Holdths 2g QJuIBi(Q 4%, 2013).
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(F 4-1) 25 SFE 92 27 U HYBBUN B9 VY J|ZEH

] amn | 225 | eamn | HIESTN-
(N=14,955) | =M SK | 2SAN=T | ) Goh)
(N=2,843) | (N=5,186) 1,254)

A

ofz} 52.50 36.10 44.90 53.90 50.90

@2t 47.50 63.90 55.10 46.10 49.10
A

18~29A] 15.90 18.64 14.35 12.78 29.81

30~44A] 22.20 26.87 24.57 22.44 19.21

45~594] 27.10 35.77 33.19 28.35 19.90

60~74A] 23.30 16.11 22.12 25.61 15.70

7541+ 11.50 2.60 5.78 10.83 15.39
A% A=

T Ee 5 8.24 7.88 8.07 8.26 8.21

84 4% 2.51 2.28 2.38 2.49 2.64

opE AL 0.25 0.05 0.06 0.12 1.07
<

HEH 62.34 53.18 57.60 62.80 64.00

AhEA 18.09 22.55 20.11 17.06 20.55

=4 19.57 24.27 22.29 20.14 15.45
L3

vl S5 26.51 15.58 19.86 25.45 34.36

A2 65.28 80.16 74.22 66.55 55.10

=5 8.21 4.26 5.92 8.01 10.54
25 B

233 &5 3.2 15.9 7.0 3.4 0.0

255 8% 6.7 14.1 18.3 7.1 0.0

a7 &5 13.9 15.3 14.8 17.4 0.0

F A2 287, B85 284, 47 59 49 SR 4971 44 9L mAA 25 #
B LEA 59 VL EAE AW A B el 19 4055 Bg. meh 2
FYrg BY AT 25AY 4P F5E 25 D7) LB 511 ASS X4 UL

Az FRRAAI AT L FUAGEFZH016). 20169 TFARAY, A= B4,
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test) Z2E HERAE Al El(1)7} 2 BE(2) 1F kH] A9 Ak
1% 79 oA BARCE FololSict. wepy EXojk= Aok =
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98 EHozZZHA 81t 2M2 S5t S3EH £29 MY & ¢
H 4-2) 2AH(Sickness) G20 oSt =2yl DEIO| XX
Sayma e 2E(1) X DE(2)
Coeff. | Std.Err. | P-value | Coeff. | Std.Err. P-value
/\é;
oz - - - - - -
L -0.309 | 0.065 | 0.000 | -0.286 | 0.066 0.000
A
20~294 - - - - - -
30~44A 0.239 | 0.091 | 0.009 | 0.221 | 0.091 0.015
45~59A 0.285 | 0.088 | 0.001 | 0.303 | 0.088 0.001
60~74A 0.399 | 0.088 | 0.000 | 0.422 | 0.089 0.000
7541+ 0.598 | 0.094 | 0.000 | 0.555 | 0.095 0.000
273 A=
wHgE A5 - - - - - -
T8 A% A - - - - - -
=%
H] 5o - - - - - -
e -0.070 | 0.084 | 0.401 | -0.113 | 0.084 0.180
=4 0.131 | 0.074 | 0.076 | 0.122 | 0.075 0.101
2+
Hlo== _ _ _ _ _ _
A= -0.098 | 0.050 | 0.051 | -0.066 | 0.051 0.197
a5 0.243 | 0.069 | 0.001 | 0.239 | 0.071 0.001
AAEE of -
opg? _ _ _
Sl -0.256 | 0.058 0.000
L= AL
2835 &5 -0.001 | 0.003 0.757
Fok ¥4 -0.003 | 0.002 0.172
7] 5% -0.008 | 0.002 0.000
A= -1.992 | 0.086 | 0.000 | -1.691 | 0.094 0.000
210l 4207.74 4124.83
S.H|(LR)Y LR(2,1)=82.91
P P<0.01
BE £ 14,099 14,099
F ) 7IEHEs

Am PR AN AT L TN AARHBEH2016). 20169 TR, Aebw BA



(B 4-3)2 25 732 ZA ob dEE =8l HdojA Y2+
g g ARgete] A, A, A3 fll 2(E . +FH)E SAR A
oA 74 b8 FIES UErdt A obY A ES F5= A5 5t
A o= AFEe] oB A Eo] 7.5%°11L, 52 oh= ARl ob AH
E2 3.0%% 252 Sh= Aol 5= SHA g ARl s oF 7
FEC] 45%EUE © Wt & FIER duEd A48 255
She ARHETHE 5.3%ZE, T5% &5 dhe AFENE 5.0%2

o

@

E, 27] 258 sHe ARHEIHE 45%EQIE H £t JEM A,
i

}EPO 2.62%%E, FEE 252 —}L Afge ,
52 o A 3 SUEIERE o1 HEE Eﬁ y&% AOR 3745
it

(B 4-3) 25 9 X 174Y SOto] o AHE 0|

T ot A=(%) 5 ot ZSE%)
25 o 3HA 7.50 6.06
25 3HB) 3.00 2.94
AYst 25 2.20 3.44
5 73 O | 3% =& 2.50 3.01
a7 85 3.00 2.56
2ol <5 oJ%(B-A) -4.50 -3.12
Z3s 25(C-A) -5.30 -2.62
Z5= 25(C-A -5.00 -3.05
A7) 5(C-A) -4.50 -3.50

% Pr=0(XB+Y), o714 v £F o9 7hiset 25 49 &5 Aoln, 4, A3, &
%, B9 291 yeid F9| 24 by JEEY.
A= ]'%Eﬂk}ﬂ@]?r_i’-‘?_ﬁ%idlﬂ(ZOlG) 20164 Olmufd. dA=E 24,



100 2A2SEHA Mot Mg S6t

OH

ZuY w20l Y

o

1
A

2. 25 70 ME LpFL2| X10]
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HA¥ 289 7% +F 9% 24 101
H 4-4) MLEE 0]2¢ ZIUEAQl Qi DEOl FHXK|
Saa H|oF 2Ei(1) 2P DHl(2)
Coeff. | Std.Err. | P-value | Coeff. | Std.Err. P-value
Acﬂ):
oq;q,a) _ _ - - - -
=} 0.116 | 0.402 | 0.773 | 0.231 | 0.404 0.568
A
20~294° - - - - - -
30~44A] -0.118 | 0.779 | 0.880 | -0.114 | 0.761 0.881
45~59A4] -0.104 | 0.731 | 0.887 | 0.016 | 0.717 0.982
60~74A| -0.464 | 0.728 | 0.525 | -0.266 | 0.714 0.710
75X+ -0.715 | 0.733 | 0.329 | -0.678 | 0.717 0.345
473 A=
ol e e - - - - - -
T A% A - - - - - -
T
H g - - - - - -
A -0.358 | 0.493 | 0.468 | -0.459 | 0.491 0.350
= -0.153 | 0.418 | 0.714 | -0.179 | 0.428 0.675
2+
H S5 - - - - - -
AReF -0.300 | 0.283 | 0.289 | -0.209 | 0.278 0.451
2= -0.468 | 0.310 | 0.132 | -0.398 | 0.307 0.195
AAEE ofF
opyQ? - - _ _ _ _
q -1.570 | 0.305 0.000
L= AT
283 5 0.009 | 0.034 0.793
ok G -0.004 | 0.029 0.886
27 5% -0.007 | 0.017 0.679
AR 4.856 | 0.763 | 0.000 | 5590 | 0.746 0.000
o 4.282 | 0.098 | 0.000 | 4.092 | 0.087 0.000
0 -0.586 | 0.030 | 0.000 | -0.535 | 0.035 0.000
-21oL 18,197.28 18.045.67
S TH|(LR)P LR(2,1)=151.61
P P<0.001
HE & 14,099 14,099

F: a) 71&¥4 b) AEHE 49 log-likelihood= E3HE.
As: T E A AT S UATEHZH2016). 20169 FH=rojmold. AR 2A,



102 2723 ZHA 4t Mg S8t 33U B2 MY &7 ¢F
(B 4-5) 25 RYY AYYU2(Sick Day) X0
2 AlH| ot 53 ofHos
25 <t A 1.07 3.079
252HB) 0.11 1.719
AES 5 0.05 1.905
&5 78 (O | $5% 25 0.06 1.819
a7l &5 0.12 1.771
o] 25 o7(B-A) -0.96 -1.36
AGe 25(C-A) -1.02 -1.17
%—EE 2E(C-A) -1.01 -1.26
A7) 5(C-4) -0.95 -1.31

Fa Ely| z=1]

YYLYEE 0|83 A0 T z=0 YLJRo|ES 57|
94 E%XIAOM y—‘:ﬂ FeE e
g RESIAT] O

o] b

1_0
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=58 5=
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2Zol|A] EAFo g 9ol5l9ith wehA B HToA Aok
2(limited modeDl"iEk 24 TE(full model) 717202 THIISE Al
s AmEIR} 01*4(2%, 2013). °]
5T A e

mElo] 240} 25

7] 15k
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10 1=
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BiX] W] BA1 R
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104 2AHA2ISEHA St

H 4-6) MLEE 0|38t ZufdgAlQl Dhadalet HEf Xl RO FHK|
sayma Xk 2E(1) 2b™ PE(2)
Coeff. Std.Err. | P-value | Coeff. Std.Err. P-value
R
4 7}a) - - - - - -
9=t -0.105 | 0.073 0.153 | -0.464 | 0.073 0.000
a:
20~29Aa) - - - - - -
30~44A) -0.082 | 0.098 0.402 | 0.228 | 0.117 0.053
45~594] 0.318 0.094 0.001 0.778 | 0.108 0.000
60~74A 0.863 0.092 - 1.812 | 0.109 0.000
7541+ 0.963 0.099 - 2.338 | 0.116 0.000
A7 AH:
e A - - - - - -
Fo4 4% A - - - - - -
FA:
v &<a) - - - - - -
AAEA -0.041 | 0.087 0.642 | 0.128 | 0.087 0.142
=4 -0.025 | 0.082 0.765 | 0.290 | 0.080 0.000
2
v 35a) - - - - - -
AT -0.016 | 0.055 | 0.766 | -0.208 | 0.055 0.000
25 -0.305 | 0.084 0.000 | 0.461 0.082 0.000
AlA S5 o
ol 8a) - - -
l -0.228 | 0.069 0.001
L= AHr:
A% 5% -0.004 | 0.003 0.186
3ok 5% -0.003 | 0.002 0.186
7] 5% -0.004 | 0.002 0.019
A5 2.176 0.096 0.000 | -2.049 | 0.121 0.000
o 1.341 0.028 0.000 1.516 | 0.027 0.000
1 -1.000 [.169D-05| 0.000 1.000 |[.321D-05| 0.000
-2 Lo L 11,634.83 11,344.21
QLH|(LR)” LR(2,1)=290.62
P P<0.001
& 13,433 13,433

=+ a) 7|1EH4. b) AER7g4]9] log-likelihood™ Z3FHE.
Az SR A AT LN ATEETTH2016). 20169

A=z, dAE 24



UERAT. 252 s g ARl HIsl 5= dhk= AR 0.27, 4

58 SR AR 03681 WHEE ) 4471 o Wetth

e SRR | 2y engma xip
°% of I 61 18
2ZAE) 51 ~09
499 o5 26 “10
2% 99 (O | 25% 5 39 14
a7 2% 53 18
2ol 2% R (B-A) -0.09 -0.27
243 5(C-A) -0.35 -0.28
S5 25(C-A) -0.22 -0.32
a7 ¥5(C-A) -0.08 -0.36

F AEy| z=11=aB+ ¥+ 00(d(2)/P(2)), A71A z= JYYRO|E ARZA] z=12
YUY BE 083t B-0|1 z=0 = YYYFO[ES 51| P2 Aot} THIL = 25 A%
9] 70t 57 Aol yi= A7 £5 B9 opRl Td et A A8 ettt ot
g A A A, 4, T A, o5 A 52 BESRRE 39] 2R Y.

AR FZRAAG] AL 2N AFHE YT H2016). 20169 H=olmufd. AR £,



106 2Hoa3adH 4ot gyS 88 332H 229 XY & oF

4. 25 70 ME FHQl AT SEf X X10]

(I 4-8)2 BR19] 4RI 2V A Al o] A9k =5 78l
2 ARl 7 el Aol Aot SkeATE 2] £l 2H8%t 9= A
(log-likelihood ratio test) 225 Wehdch Al 2E(1)x} &8 2E(2)
ZF=H] A9 A 1% 79 oM SAR SR [FolsIgit:. A
o] 7efrtE Ak Ellimited model) = 2 EA(full model)& 715
o= TS A o= 2| 24 AHE A A} gk, o] o] ofsi
4, A%, 59, &7 A &5 5 HEo] e K T 1% Bv= 5% 72
FollM SAR R RefRt Ao =3I

o] rdlofA AR Y Apre AT E RS W ol FHe
Ofufsi=d], o gHET B FEQl 2 AR WL, ARk o Ao
7FoPAA SRR 2173 A= oA hs R HRIT T1E|al B AR
Al FH BlaL Y 5SSk AR SR A A w2 Ale=

pa)

AN gt ofN o

i}

Fl

It 531 vRgXie] wisl AkE e SoAte] ARl 2 A= 2
7} 5%} 1% -72] S0l BAR o= fofslint 25 Al ¢, 354

H Qo] W8 SN A 47 e FOE Uekd, 1% 52 450
EAHORE fORIAL BUSTA HIeFA] Hls) FAel 47 A
7hike Zlom ZAERN ofs WA S5 SHL Qs AlRIo] 9 A
SRV A oF) A BAV} et elg] wiel 2o sl of
QTN 0 R WA2] SFL TR A7 At 8] TS Holw
oIt 2, ofE 501 S5 She AR 252 3] Qb= Aol w8
2191 27 A7} 9k, 1% 99 S50l BAROR Sl 55 &5
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HAY 289 7% +7F 9% 24 107
H 4-8) MLEE 0|83t ZufgAlRl 2019 QI 7Y K| HHO| FHX|
2 H|of 2=(1) S BH(2)
Coeff. Std. Err. | P-value Coeff. Std. Err. | P-value
Al
4 2}a) - - - - - -
a2 -0.057 | 0.073 | 0.436 | -0.494 | 0.085 | 0.000
aH:
20~294a) -
30~44A) 0.059 0.105 0.575 0.438 0.116 0.000
45~594 0.102 0.101 0.315 0.850 0.110 0.000
60~74A 0.049 0.102 0.634 1.500 0.111 0.000
7541+ 0.044 0.109 0.683 1.873 0.123 0.000
A7 A
U]—A—];g_@( ;(]_/'\_ - - - - — -
FHA A% A - - - - - -
Fa:
HE%a) - - - - - -
AR 0.134 0.088 0.127 0.237 0.099 0.017
=4 -0.030 | 0.082 0.716 0.333 0.098 0.001
SF:
H&Fa) - - - - - -
afEF -0.025 | 0.054 0.651 | -0.208 | 0.065 0.001
=5 -0.136 | 0.073 0.061 0.738 0.092 0.000
AR5 o
ohQa) -
Nl -0.548 | 0.078 0.000
&5 A=
AHst 5% -0.008 | 0.004 0.035
2En o= -0.008 | 0.003 0.002
27 5% -0.010 | 0.002 0.000
Cin 1.872 0.104 0.000 | -2.696 | 0.135 0.000
0 1.377 0.023 0.000 1.780 0.032 0.000
0 -1.000 |.782D-06| 0.000 1.000 |.152D-05| 0.000
2LolL 12,672.81 12180.35
©H|(LR)” LR(2.1)=492.46
P p<0.001
BE 5 13,433 13,433
©a) 7|&8¥s. b)AERY 4] log-likelihood® 223,
A 6}%174A}94°d¥%%‘ﬂ7dz}£d1ﬂ<2016) 20169 sh=ol5ud. Yzt 84
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= AR 201 FRXOI ¥ 20l T
i 2% 3+ 2% xs
-5 < 3HA) 0.16 -0.23
>53HB) -0.24 -0.89
AEe &5 -0.48 -0.88
o O—a-:]
(‘é)" TP zER 9% -0.38 -0.99
7] &% -0.24 -1.08
&5 45(B-A) -0.40 -0.66
o] AYe 5(C-A) -0.64 -0.66
FoE 25(C-A) -0.54 -0.77
A7) 25(C-A) -0.40 -0.85
T Ely| s=1]=xB+V+00(0(2)/ 0(2)), A7 zE UUSAmOI A=A 2212
YYIRE 0|83t Aol =0 YIRS HA] Y2 ]1:} I3 y= % ojHo]
7hgiseet 1%%* XITBV‘O]U% y—‘: A% FE 39 sl wgﬂﬂ Aef| A2 grsl}, g Ag
”—EH X] o o \:I /\c}ﬂ{ 254 ﬂ{ [ ji—r—Q,l-O]'—r,] ‘IJ‘]X]O]

AR ‘_P%E74A}9]°4ﬁi’-‘?_ﬁ7&idiﬂ(2016) 20169 =95 d. Yzt 84

H3E 29F A AAFY

o] goliti= 250] 4 ol FAkS vIRReA], PIRITHA o= Ak mlA=
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oJH 2-50= 5= oF= AR A5 252 51K Y= ARol] Blsl 21 4
AE, Y TS A Ry 1Ea AR A Al Bl
720 2 Zo= I 5= SHA] g AFel Hls &5 she
AP 3 12%ERIE, A 252 ofe AR 2.02%2RE, $5%
& 5S she AP 3.05%ZERNE, 27| 255 ohe AR 3.50%2%1

o,

4

Tr



ron
Ok
Ok
HT
;N
I
HO
10
i)
o
4>
A
ro
el

110 AR EHA 4ot M &

m

W o PEol B Re 0% FHAT, PHASE £5S S
A gFe Aol WIol 258 SHe AREE 1362, 48T 258 e A

U=
Fo 1,179, 25% 252 5= AFRES 1.269, A7) 252 5= AR
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59 She AL 0.32, A7] 252 Sh AR 0,363 o Rl

£9l0] QIAJSHE 2Tl A7 A4k L5851 P Al uls) &

58 SHe AR 0.66, ATT 52 She ARS 0.66, 55 252

Sh= AR 077, 27] 52 SHe AR 0.85%8 7 A47h | 2

ottt oleidt ATk £FL A% 2L %7}*1%1 ACTE 2L
1

L Ao

rF =
il



HE
Hi2H
Xi3E

02

[






HhE 7|==4

A 59 3ol e ool 8T AHE A Tk (H 5-1)2 &
F@ol e 95 FPE Jmol&=F Fxo et 7| 2EAE Uehdt.
H ddAte) EolE HHE2 80.6%01H, ALt 549 vl EA =
Y 77.9%2F 71.2%% AA BoErhs Witk 18y S5 254
7] LBAL A= 27 81.5%2 83.0%= A BHET E2 o=
A=) e ® AEES AA| B2 12.7%% 2o, A8 25
o= AL 7.6%, 35 SBAE 0.9%, A7) 254 12.1%=2 HHHy
O 7 $5% ofc AP AA| BrEoh Wok 253 A9 okA] G= H
A 15.4%5 AA| BBt 3A =9t 339 AEEY WA B
2 8.4%% 0, &5 oh= AFE A BT 21 252 Ag] ofA
0;-1:_ /\}-U_Q ﬁ-ﬂ-y_l:} l_r.o]- x—]H]—x%gi QJQJQE 7:104 _L]- H].;l:-‘é‘_ Obl(}%
Hol 21 Stk - WAYSE B, o I 959 AA B2 13.87
g¥on, AES 5 k= AR 9.143], T 25A= 11.683], &
7] LB 14.433], W54} 12.663]8, A7) L5AE A PFHEoh
=0k} AEdro] MA WS 1.78Ycl o, APt 5 5= Al
2 0.699, 5% #x}b 1.03Y, A7) £5A1= 1.50¥8 Axtdog
o= o= AFEE AA BT 2ok 252 A5 ofA] U HlEA
£ 3.094= AA BHET 1748 A3t S5 AA B2 0.11Y
o|glon, AT 52 sh= AR 0.09Y, S5 2854 0.10¢, 4

24

of

js

17

N _1\‘

l_
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114 BH2ISAA gat 2M8 S8

OH

ZuA 220

ikl

Y 4E o7

7] LA 0.11Y4% 252 o= A2 A4 2o 24
52 A5 oHA] Y= v AN 0.14Y 2 A BHE =
Pl o] HA| W2 219k 3000€0lH e, AEet 52 of
= AR 179 40009, 555 5Ak= 199 7000¢, & =
T 1000908 A} 5= SHAY S5 6= ot AR A B4
A7) $5A0] HolHghr|= 220t 1000€ 02 A HHH
o =0T, 252 A5 oHA] e AR Qe EolFEHl= 197t
oF AA HoEoh Fotrh Iy JU9® EQIFHH Bk 187t
10009013l om, A™gt 52 k= AR 109+ 90004, S5%& &5~
L 149 Y, A7) 5A= 179 1000902 AA| PatHoh Woky 852
A3 51A] k= vl e-EAR] 228 60000 HS| AL A F2 A oZ FA}
=Hott SF9E ERIREH|] Hex APg 259t F5E SEAE
5= A9 sHA] g vl AR 27] AR kT

i
AT
32
=
Mo

o
atl

i)

(B 5-1) 25 QY 20|83 B2 7|25

A &S

| o=x} o=xt 7| 23Kt HI2SA
(N=14,955) (Ne2.843) | (N=5.186) (N=11,254)| (N=2,905)
olzol g AE:
Qo8 BEE%) 80.6 77.9 81.5 83.0 71.2
YHol& HFHE%) 12.7 7.6 9.9 12.1 15.4
3018 FFE%) 8.4 7.1 7.7 8.1 9.9
Y- eds
o & SRR )| 13.87 9.14 11.68 14.43 12.66
AELR(Y) 1.78 0.69 1.03 1.50 3.09
SFLD) 0.11 0.09 0.10 0.11 0.14
EQIHe oj7H]:
9 Elrgh|(Y) 213,723 | 174,665 | 197,196 | 221,492 191,527
Y EJREH|(]D) 181,440 | 109,217 | 140,504 | 171,552 | 226,984
S EQIREH|(]) 7,186 6,222 6,025 7,295 7,235

AU LBA, FEE £574, 7] 2B A4S SR 47 A @S e £5 %
Y 25 ok L EAE A A BA el 19 4955 RT} e, uebd] 25
AEE B0 AUG 0540 A9 FEE 255 7] £5E 5hu 98-S ¢ 4 9L,

A5 SRR AN AT Y FAG R A IH2016). 2016 AFRAY, PR 2.

g




H2E 239 °|=018 Z&=E 3 =4
1. 28 Q&0 WE 20|18 FHEC| oA

(3 5-2)= 2fefiol=ols FdE mdlo] 3% ]9} & 180l wet 2ffiel=
olg FHE] A7t O]LX] H7] 9ol 285t 98] A (log-likelihood
ratio test) 27 VERHc Aof 2el(1)7} %L 2(2) 7 -S-=H] HA9
A= 5% 7] ol BAA L= Folsieint. WA 7 Aol Aok
Td(limited model) 2= &4 H2(full model)S 7|02 ffjo]wolg-
Z3E] thet =2yl Helo] BA] AVS Ak 11} S}, YW o2 Wikt
= o9 effiolsols FEEC] B =1, AYY B= 30~44*ﬂ ALHE A
ot L] AP 739 Ago] S7FHA fFfielole HeEe] Tk
e Holal Qltt. wHgEeh A Ak ARl Y ] = ﬁ } /R U]
;‘]—ni 9—]?41/130]% BHES =M= A o= 755 3919] of=ol8o] of

31 Qh= Aol BIE AR} SR 2fFfols
lﬁ‘o 11, S0 SR FAARE BIE ARl il 2lgjolzolE
7AHEC] B2 202 YeRit 3529 QfFfjololE- s tiet F3k B4
2Rl Feldo] Wltt & o] 5 BRI *52 QEH«E-O] o%JE -



116 BHZSZHA Yt 2Mg S5t 332 B2 HY 4& o7
H 5-2) 22i0|2 20| CHet T2 DHO| FHX]
sama Hek 2Ei(1) M 2E(2)
Coeff. Std.Err. | P-value Coeff. Std.Err. | P-value
/K;)]:
oqx]_a) - - - - - -
=t -0.366 | 0.041 0.000 | 0.685 0.059 0.000
aH:
20~294" - - - - - -
30~44A4) 0.309 0.043 0.000 | -0.378 | 0.042 0.000
45~59A4] 0.479 0.045 0.000 0.312 0.043 0.000
60~74A 0.593 0.057 0.000 0.472 0.045 0.000
75X+ 0.434 | 0.081 0.000 | 0.584 0.058 0.000
7% A=
bR 24 0.712 | 0.032 0 0.440 0.081 0.000
FHA A% A5 0.203 0.018 0 0.711 0.032 0.000
Ronis
HZAY - - - - - -
g -0.319 | 0.046 0.000 0.213 0.018 0.000
=< 0.015 0.051 0.763 | -0.310 | 0.047 0.000
L3
H|- S5 - - - - - -
ez 0.002 | 0.040 0.970 | 0.013 0.051 0.803
== 0.137 0.071 0.056 | -0.009 | 0.040 0.815
AAREE o
opa? - - -
l 0.097 0.047 0.038
L= A
283 5% 0.003 0.002 0.130
ok 5 0.002 | 0.001 0.194
A7) *5Y 0.001 0.001 0.472
A= 0.785 0.048 0.000 | 0.685 0.059 0.000
2 Lo L 9562.45 9534.49
S| LR(2,1)=27.95
P P<0.05
HE £ 13,433 13,433
=

ZF a) 7IEHs b) AEEPA9] log-likelihood® E3HE.

4
(o]
A FRHANG AT LZNAFRAGH2016). 20169 TFo|2od. YAz 54,



Moy 289 2=018 Y =24 117

(E 5-3)2 ddl=ols Fd9E mdle] F7gAlet 25 ol wet ez
o}g FECl Aot %l%:‘xlg 7] fP8l 483t P=H] AH(log-likelihood

ratio test) 2HE LR, Aok we(1)7} 2l 2R) 7t k] A4
B 5% 59 S04 FAROE Goslaict. Wepd & Aol Ak
&(limited mode)#ths 97 HE(full model)S 710 QJYolwolg
78] dhe mal welo] B4 2k sl gk, JUIEols AHE
© 438 RolL BAROR QoI5 gk, el Wbkl G0~7441t 754

ol At} ke el 8] elsols AEEe] 9k, o= sueh

19 $19] 0l SAROR PBlGIT. WHRE AJe) Aot FaiHe) A%
A g At REFISS: AlolEolg ARES Roble 2102 39
o, §e flolzold APE] it FHS AR flio] Sloiy, &F
o] B9L FFAVH uFFA} EheFA T} elolzolg HPEo] ko
B 1% 9] 30 $AH2 HORI, & ciel 28 A S5
QJglolzolg FUBS Tl A0 Ueht £50] 27 $52 A
OJRHIZ ZAARICRS 2 Qo] 1S JeolRols 4 1
S Zlow st

ndm
A
i
>
rlr
EO
olX



118 BEHZSZHA Yt 2Mg S8t 332 B2 HY 4& o7
(B 5-3) &0 0| cist Z281 REO| FHX|
sama Hek 2Ei(1) M 2E(2)
Coeff. Std.Err. | P-value Coeff. Std.Err. | P-value
/K;)]:
oqx]_a) - - - - - -
=t -0.064 | 0.046 0.158 | -0.057 | 0.046 0.216
aH:
20~294" - - - - - -
30~44A4) 0.075 0.060 0.211 0.074 0.060 0.220
45~59A4] 0.065 0.059 0.269 0.075 0.059 0.205
60~74A 0.134 0.063 0.033 0.145 0.063 0.022
75X+ 0.235 0.071 0.001 0.231 0.071 0.001
7% A=
ol el A et 0.181 | 0.01643 0 0.180 | 0.01645 | 0.000
FHA A% A5 0.212 | 0.01511 0 0.201 | 0.01543 | 0.000
4
HZAY - - - - - -
g 0.016 | 0.054 | 0.763 | 0.009 | 0.054 0.871
=< 0.083 0.052 0.108 | 0.085 0.052 0.102
L3
Hlo=d - - - - _ _
IRSF -0.054 | 0.036 0.135 | -0.044 | 0.036 0.223
== 0.280 | 0.052 0.000 | 0.281 0.052 0.000
AAREE o
o8
il -0.123 | 0.044 0.005
L= A - - -
283 5% -0.001 | 0.002 0.551
ok 5 -0.002 | 0.001 0.278
A7) *5Y -.83D-04| 0.001 0.943
NN -1.330 | 0.058 0.000 | -1.225 | 0.066 0.000
2 Lo L 9632.87 9608.48
o 24.39
P P<0.05
IE 5 13,433 13,433

A& R AAS| AT L-FUNALE I ZH2016). 20164 SH=o7aid, Yxtm 24



(I 5-4=-SFmolE FHE B 4719}t 25 7ol et 3u2l=
olg ZAHEC] Aot Y=ATE B ffofl 285 8] A% (log-likelihood
ratio test) 2¥E UEhdfich Aok HEl(1)3} 2bd BE(2) 1H $=H] HA <
A= 10% 79 2ol SAIF L= [ofskgint. webA & Atolki= Al
oF #d)(limited model) Eti= 2Fd XE)(full model)S 71&02 3F2]w0
& 0] titt =4l HEo] 74 s AmH A} S 352l=EelE 7
A& Fdo] ool vIs #3431, 5% 7ol ollM BARCE Refsisich
Aol T -SEel=olE FHEEL] Alol= BARIRI Fopde] Rtal, 17 AJH
= Su2EolE AEE0 & IS = AR FHEM, 1% 72 =0l
SARR] Feldo] it &9 Oq?l' S BARKRI Fopdo] Woker, 25
‘deiel= AR Saelmo s FEEC| =311 o= 5% 7] =ollM &
AERI elde] AUt 504:1"475] AR 252 Saolmo s FdES
BAAZIANE SARR] g RBlt). TRt 25 FE= B AE3 25

L hY
W EoE 25 ‘?*;—’FJ &7 gl S7IM SuelEols FHES A

_

rl



120 EH23EMA Mot #MS S5t 33EH BR29 MY &F o7
(B 5-4) S20I& 0{20| Chst T=5] DO FHXK|
sama Mo 2Ei(1) bM DHI()
Coeff. Std.Err. | P-value Coeff. Std.Err. | P-value
Al
oqx]_a) - - - - - -
3=} 0.117 | 0.049 | 0017 | 0.111 | 0.049 | 0.024
-
20~294 - - - - - -
30~44A 0.023 | 0.064 | 0721 | 0.022 | 0.064 | 0.729
45~59A4] 0.048 0.062 0.438 0.051 0.063 0.418
60~74A -0.008 | 0.068 | 0.901 | 0.003 | 0.068 | 0.967
7541+ 0.049 | 0.077 | 0527 | 0.056 | 0.078 | 0.470
27 A=
A 2|4 0.170 | 0.01821 0 0.169 | 0.01822 | 0.000
Fd A7 A4 | 0.160 | 0.01659 0 0.155 | 0.01697 | 0.000
o
H| 5 o1 - - - - - -
FAEA -0.032 | 0.057 | 0.572 | -0.035 | 0.057 | 0.541
=4 0.004 | 0.056 0.939 | 0.008 0.056 0.891
L3
Hl-g
HApex -0.006 | 0.040 | 0.882 | -0.005 | 0.040 | 0.892
o= 0.121 | 0.059 | 0.043 | 0.124 | 0.059 | 0.037
AARE o5
opa? - - -
°fll -0.074 | 0.049 | 0.133
L= A
AEq 5% 0.002 | 0.002 0.258
FoL ¥ 0.001 0.002 0.498
7 5% -0.001 | 0.001 0.352
A -1.549 | 0.062 | 0.000 | -1.487 | 0.072 | 0.000
-2 Lo L 7550.48 7533.83
L] 16.65
P P<0.10
HE 5 13,433 13,433

A P AN AT LN AR EETH2016). 20164 )R, Aha BA
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122 BAABIIAN 4T 248 S8 IZEY $2 MY 45 47

o

- A0 ZHUE | OIS FHE | Copnn'
MR | FEX | AHX] | FHX] | HAX | FEX

25 oF 3HA) 712 | 89.8 | 154 | 16.2 9.9 10.1
253HB) 83.0 | 91.7 | 12.0 | 115 8.1 7.3
0w om | ATT 2F 77.9 | 92.1 7.6 10.4 7.1 8.5
(E)° T 55 2% 815 | 924 | 99 [ 109 | 77 8.7
27 &5 83.0 | 9255 12.1 11.0 8.1 8.4

zto] <5 A% 11.8 1.9 -3.4 -4.7 -1.8 -2.8
(B-A) 283 25 6.7 2.3 -7.8 -58 | -2.8 -1.6
T= 2T 2% 10.3 2.6 =55 | =53 | -2.2 | -14
(C-A) a7 &5 11.8 2.7 -3.3 -52 | -1.8 -1.7

F Pr=2(XB+Y), 9714 y&= 25 7Y 71H5F 25 8 &5A5oH, 4, 9%, &
54 8218 1t & 7935t 9l5ol 8 HHEY.
At SR AAR] AT Y-S UAFEIFTH2016). 20164 =g md. YxtE B4

S@olEolg FYES B, ofH LF0|E 2L T AYL LEL
A3 57 gk Aol Bl A4 SFolmolg AU 2.8%EAET}

3 4 2.

o Uoit} 9% ogda B o]aﬁ‘_} ;‘<}O]7} EH\_ ot 483 252
Sl AL 2.8%HSIE, FE
5 S AR 1.8%EJETE SF 43?'_01% 75‘:@%0] 5= A9 5t
A @2 ARl vl Wkt S52l®ol-& BHEENME 714 9=
87.0] o) g ZsHE 4, :
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2. 25 0 M2 A-LHEL2| X10|

(I 5-6)T (I 5-7)-2 el W 3= Hdlo] S99t -5 f3el wet &
2l HEE Sl A7} SRS B ol 2835t -9eH] A% (log-likelihood
ratio test) ZIE UERACE chit (B 5-7)2 Qf W& 3ot 2-55F A
S5 2IRRolo] RS 610k T 1O 9ieH| BAREL =8 WeEl]
HEHEAE A EH 29K wElo] ATt o] 52 A3 o 4= ok
Al 2TASRE HEQl (H 5-7)& A0 st gt T1=jal Aok B
(D} 2k =2(2) 7+ 28] A9 k= 5% 32] oA BAFR
Fofstod, 59 e HHE S0l iRt FFol BAKLE RolsldiE=
& 4= Q). mEbA] & o= Aok 2el(limited model) Hol= 44 HE
(full model)& 71202 Ol W2 3155 B3t 24 At PAEr= o]
o], ¢igo] S7ILSE, WA et TR A AdE F eSS 2
1 37l Z7BKE A4S Hol 31 itk ofE #50] BA%0] gopde
1~5% Zeolld] feletgitt. T1eiv S 4] <2 M Skl thigh J3k
BARERI Feldo] Wkt 25 Aeelke 355 3 Aol 18R] R ARt
of ula] 2zl HEE S5t o Wokow, 1% 32] ol BAE R Fofsl
o} 2 A0] 5 TR 252 2 B S E A 1= AR AARE
AR o W2 A o0& Ueht 2-50] 1 52 FIAA dmHIE 7
2ARITR= 2 A1) 7HEE Qfef HHE Sl S0l = Ao ot k.



124 2AH2ZEHA 8ot 2

H 5-6) MLEE 0|gst

ZUYFARL 2 Y=

514 BHO| FMR|

A
sasis

X[k SE(1)

2 2H(Q2)

Coeff. Std.Err. | P-value Coeff. Std.Err. P-value
Al
o;];q_a) - - - - - -
3=} -2.326 | 0.683 0.001 | -2.239 | 0.687 0.001
AH:
20~294” - - - - - -
30~44A 2.202 2.073 0.288 2.127 2.074 0.305
45~59A 2.982 2.006 0.137 2.901 2.015 0.150
60~74A 7.730 2.000 0.000 7.605 2.008 0.000
7541+ 9.612 2.015 0.000 9.468 2.021 0.000
2% 3
el 9.297 | 0.18588 0 9.265 | 0.18799 | 0.000
4 A7 A4 4.083 | 0.20082 0 4.054 | 0.20763 | 0.000
4
i - - - N N N
AT -1.198 | 0.782 0.125 | -1.154 | 0.793 0.146
=< 0.513 0.747 0.493 0.505 0.755 0.504
L5
ul-g - - - - - -
ASF -0.555 | 0.480 | 0.248 | -0.543 | 0.484 0.262
ki 5.775 0.562 0.000 5.735 0.567 0.000
AAE o5
ofg? _ _ _
q 0.132 0.559 0.813
5 AL
AE 5% -0.020 | 0.043 0.638
5L 25 -0.006 | 0.020 0.759
7 5% 0.000 0.017 0.981
A 6.663 2.011 0.001 6.792 2.068 0.001
20.251 | 0.045 0.000 | 20.221 | 0.046 0.000
0 0.326 0.093 0.001 0.309 0.097 0.001
-2 1oL 108091.57 10787.52
S wH|(LR) 15.94
P P<0.10
HE 5 13,433 13,433

) 7|EHs. b)Y 2] log-likelihood® Z3HE.

A5 FREANSATETUAFLETH2016). 20169 FHIRHD, Yz 24



Ho% 259 208 & 24 125
H 5-7) MLEE 0|86t ZufgAol oz WE Sl DEO| FHX(Z2HE
ETITPY HoF 2(1) oH =H(2)
TEET Coeff. | Std.Err. | P-value | Coeff. | Std.Err. | P-value
Al
o=} - - - - - -
=} -0.079 | 0.032 0.012 | -0.071 | 0.032 0.025
AH:
20~294" - - - - - -
30~44A) 0.103 0.040 0.011 0.103 0.040 0.011
45~59A 0.167 0.040 0.000 0.169 0.040 0.000
60~74A 0.489 0.043 0.000 0.485 0.044 | 0.000
75A+ 0.502 0.052 0.000 0.495 0.052 0.000
27 A3
T3EE A5 0.376 | 0.01339 0 0.376 | 0.01341 | 0.000
FH A% A4 | 0.144 | 0.01093 0 0.142 | 0.0112 | 0.000
o
|51 - - - - - -
e 0.021 0.038 0.579 0.019 0.038 0.623
=9 0.033 0.037 0.383 0.032 0.037 0.391
L3
H]-g - - - - - -
Ao -0.020 | 0.026 0.441 | -0.019 | 0.027 0.480
=T 0.179 0.042 0.000 0.177 0.042 0.000
AAEE o
opg? - - -
q -0.028 | 0.043 0.517
L5 Ax:
Ln(ZE3 257 -0.012 | 0.010 0.242
Ln(ESE 253 -0.010 | 0.009 0.257
Ln(37] €59 0.019 | 0.015 | 0.209
A= 1.988 0.040 0.000 1.991 0.047 0.000
o 1.027 0.009 0.000 1.026 0.009 | 0.000
0 0.900 0.003 0.000 0.900 0.003 0.000
-2 1oL 51186.77 51153.24
L5H|(LR) 33.53
P P<0.05
IE 5 13,433 13,433

% ) 71285, b) A4 log-likelihood = EFHE.
2 SR AL A T2 A7 E 81 2EH2016). 20169 SFolm iy, Qxbe BA,



126 BHA2SEAMA 4ot 248 S8 332U 229 XY +F o7

(E 5-8)3 (HE 5-N+= U AU o] 7579} 2-5 730l wet
A ALt A7k UAE Ho] Flol 282t $=H] A (log-likelihood
ratio test) 2¥E UERATE ot (E 5-9)+= U APLret 55 e
TE BHSI] RS 2SIl 30] 95H| ARG 8 HeE2)
HEEAE A EH 2SS SHA] R HEO] At B 2 AZ A 5
et wEA 2IHSEA] QR BERl (I 5-8)2 FHlo= AsiarA) gk
T3 Aok Hel(D) P HE(2) 7F-9=H] FA9 ik 5% 7o =
oAl AR Folsto], 250] L Wz Sl Higt Y] FAR L
2 7519 e= & = Slok mebA & Aokt Aok B (limited model)
Hop= 2R 2el(full model) 7150 = Fitk JY ALYl F3FE =
HaeE A o] B4 A3ks HH, 74 AdEiel 25 o Rl AoE YE}
Wk &, TPgEe Aot SAR1 A7) AHP F USRS Y A= 57t
She & Hol 4L Q1AL 1% 79 olld SARI SR Rofsiint. A4
gl 5 292 AU LTS ST = FRe] 3leH, of= 10% 7] 4=l
A AR Feldo] ISItt & Ao T AR L5 o B S
A = S Bol F211 1A 1% 72 S=oilA] BARR] -feldo] Q=
J & AR I & A 7P 9
AU SHollM= Ao A o= Wk

(FE 5-1003 (HE 5-11)2 Sa5Y¢s Hdle] %19}t -5 7ol w35

L4727t J=AE B el 285t 91 A (log-likelihood ratio

S

b
5
%
h
o
o%
>,
A
§

2
i,
o]
0
I
un
4
jl-tél
o
Z
¥
z
&
I
jﬁ
o
DY
jlg
ox
o
e

BAR R Folsigch



H5E 289 =018 & =4 127

H 5-8) MLEE 0|83t ZIf-AIRl AR MU DHEO| FHXK|
N Hef 2Ei(1) &M ZH(Q2)
Coeff. Std.Err. | P-value Coeff. Std.Err. P-value
AJ:
o=} - - - - - -
3=} -1.341 | 1.993 0.501 | -1.030 | 2.016 0.610
-
20~294 - - - - - -
30~44A) -0.752 | 5.182 0.885 | -0.931 | 5.291 0.860
45~59A 0.509 4.779 0.915 0.772 4.934 0.876
60~74A 2.376 4.728 0.615 2.683 4.916 0.585
75A+ 1.135 4.878 0.816 0.991 5.006 0.843
27 3
A 2|4 2.437 | 0.58505 0 2.471 | 0.62135 | 0.000
F A7} A4 6.143 | 0.40401 0 5.829 | 0.50516 | 0.000
a2
H| 51 - - - - N N
JAEA 3.696 2.180 0.090 3.462 2.222 0.119
=24 4.624 2.512 0.066 4.563 2.563 0.075
L3
ul-g - - - - - -
b -2.105 1.553 0.175 | -1.817 | 1.589 0.253
2= 2.412 1.968 0.221 2.509 2.018 0.214
AAE g5
o]—],]_g_ﬂ) _ _ _
gl -4.259 | 1.813 0.019
5 Ax:
AEq 5% -0.061 | 0.150 0.684
5L 2= -0.028 | 0.083 0.738
7] &% 0.004 0.063 0.950
A -4.591 | 5.799 0.429 | -2.125 | 5.937 0.720
o 22,560 | 0.282 0.000 | 22.691 | 0.283 0.000
0 0.372 0.096 0.000 0.396 0.093 0.000
-21loL 25160.18 25124.76
$ZH|(LR) 35.42
P P<0.05
HE S 13,433 13,433

ZF: a) 7|&HS b) AR A9 log-likelihood® E3HE.
AR TR AAE] AT LU EEZH2016). 20169 FH=olmmid. YxtE B4,



128 BHAZIEHA Hat 24

H 5-9) MLEE 083t &t

Saua Ao (1) &8 2Y(2)
e Coeff. | Std.Err. | P-value | Coeff Std.Err. | P-value
/\(-)]:
o;];q_a) _ - - - - -
Iz -0.035 | 0.097 0.719 | -0.014 | 0.097 0.885
Nikh
20~294 - - - - - -
30~44A -0.009 | 0.157 0.957 | -0.032 | 0.158 0.838
45~59A4] 0.127 0.147 0.387 0.127 0.148 0.393
GO~74A) 0.286 0.150 0.057 0.279 0.151 0.065
75A)+ 0.362 0.165 0.028 0.340 0.163 0.038
273 A3
A 2|4 0.069 | 0.04867 | 0.1571 | 0.078 | 0.04697 | 0.098
234 A7 A4 | 0.212 | 0.05307 | 0.0001 | 0.209 | 0.04887 | 0.000
=%
H 5 Y - - N N N N
e 0.176 0.109 0.106 0.167 0.108 0.123
=2 0.131 0.105 0.212 0.131 0.104 0.209
L5
H]- S5 - - - - - -
IRSF -0.066 | 0.064 0.303 | -0.055 | 0.064 0.390
2= 0.250 0.109 0.023 0.258 0.108 0.017
AAEE o
o].q_g_a) _ _ _
d]) -0.149 | 0.112 0.185
L= A
Ln(AEs 259 -0.055 | 0.032 0.088
Ln(ZEL o=2) -0.006 | 0.024 0.795
Ln(#7] 25%) 0.001 | 0.047 | 0.977
A 1.239 0.562 0.028 1.240 0.519 0.017
1.083 0.050 0.000 1.096 0.065 0.000
o 0.195 0.280 0.486 0.273 0.260 0.294
-21olL 14743.68 14720.23
2 wH|(LR) 23.45
P P<0.10
HE 5 13,433 13,433
ZFa) 71895, b) AEE4]9] log-likelihood®= EFHE.
A FEH AN AT FNAFEFTH2016). 20169 Sl 2w, Az B,



H 5-10) MLEZ 0|25t AnXARl 23U o

A
Saps

Hiof 2(1)

ol 2E)

Coeff. Std.Err. | P-value Coeff. Std.Err. P-value

Al

o=} - - - - - -

gt 0.024 0.129 0.855 0.020 0.130 0.878
AH:

20~294" - - - - - -

30~44A) -0.110 | 0.219 0.617 | -0.111 | 0.222 0.618

45~59A 0.013 0.202 0.950 0.016 0.205 0.938

60~74A -0.162 | 0.208 0.438 | -0.146 | 0.211 0.489

75A+ -0.054 | 0.214 0.801 | -0.045 | 0.215 0.833
27 A3

TS 2|4 0.181 | 0.03698 | 0.000 0.177 | 0.03735 | 0.000

Z3A A7 A4| 0.217 | 0.03633 | 0.000 0.208 | 0.03885 | 0.000
o

|51 - - - - - -

e 0.290 0.154 0.059 0.286 0.156 0.067

=24 0.112 0.136 0.413 0.115 0.137 0.400
L3

H]-g - - - - - -

AfsF -0.037 | 0.083 | 0.661 | -0.040 | 0.097 0.680

= 0.020 | 0.130 | 0.879 | 0.019 | 0.131 0.884
AAEE o

opg? - - -

q -0.036 | 0.117 0.761
L5 Ax:

AEq 5% 0.002 0.005 0.729

5L 25 0.001 0.003 0.738

7| 5% -0.003 | 0.004 0.516
A -0.121 | 0.215 0.574 | -0.029 | 0.227 0.897

o 1.155 0.014 0.000 1.144 0.014 0.000

0 0.631 0.070 0.000 0.618 0.072 0.000

-21lolL 10528.33 10527.22
S H|(LR) 1.11
P P>0.10
HE £ 13,433 13,433

% ) 71285, b) A4 log-likelihood = EFHE.
2 SR AL A T2 A7 E 81 2EH2016). 20169 SFolm iy, Qxbe BA,



130 BHY232HA gt M2 S8 332U B2

H 5-11) MLES 0|85t AutFAQl S5 DO FHX|(Z2THEY
N Xof 2E(1) &M ZH(©2)
Coeff. Std.Err. | P-value Coeff. Std.Err. | P-value
A
o;];q_a) _ - - - - -
g} 0.019 0.048 0.689 0.016 0.049 0.736
AH:
20~29A4 - - - - - -
30~44A -0.062 | 0.071 0.385 | -0.061 | 0.071 0.397
45~59A -0.018 | 0.066 0.783 | -0.017 | 0.067 0.796
60~74A -0.097 | 0.069 0.162 | -0.092 | 0.070 0.190
754+ -0.033 | 0.072 0.649 | -0.030 | 0.073 0.685
2% 3
ol el A et 0.097 | 0.01529 0 0.095 | 0.01523 | 0.000
F4 A7 A4 | 0.117 | 0.01399 0 0.114 | 0.01426 | 0.000
4
i - - - Z N Z
AT 0.091 0.057 0.113 0.091 0.058 0.114
=4 0.053 0.051 0.297 0.054 0.051 0.283
L5
ul-g - - - - - -
AT -0.017 | 0.035 0.631 | -0.015 | 0.036 0.680
ki 0.038 0.050 0.454 0.037 0.050 0.458
AAE o5
ofg? _ _ _
q -0.044 | 0.057 0.441
5 AL
Ln(ZE3 9= 0.008 0.015 0.601
Ln(E5E 253 -0.004 | 0.013 0.766
Ln(Z27] 259) 0.005 0.023 | 0.843
A -0.684 | 0.117 0.000 | -0.642 | 0.120 0.000
0.563 0.027 0.000 0.557 0.027 0.000
0 0.795 0.094 0.000 0.789 0.095 0.000
-2 Lo L 8483.21 8481.12
S wH|(LR) 2.09
P P>0.10
HE $ 13,433 13,433
F: a) 7|&Hs b) AEH7419] log-likelihood ™ 2.
A FEH AN AT FNAFEFTH2016). 20169 Sl 2w, Az B,
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132 BH23SAA gat M8 86

OH

ez Lo My 4

wet thg 4= Q1] o] o]2fat 7154l o)zol 89 Aol S Fursh W
o} A7 A9Io} TelEl W2 EASo} qi

o oz HE s UY U SadT

TE AKX | FEX| | AKX | =YX | AHEK| F8R|

5 < HA) 12.7 | 202 | 332 | 7.85 | 0.143 | 0.729
2-53HB) 142 | 202 | 1.54 | 4.09 | 0.108 | 0.677
o o | AEREE 9.1 20.0 | 0.80 | 3.45 | 0.094 | 0.728
%‘ZOT ZET 0% 11.7 | 202 | 112 | 391 | 0.097 | 0.728
27 &5 144 | 20.4 1.58 | 4.49 | 0.108 | 0.698

2to] <5 A% 1.49 | 0.01 | -1.78 | -3.76 | -0.036 | -0.052
(B-A) EELR -3.52 | -0.22 | -2.52 | -4.40 | -0.050 | -0.002
= 2L 2% -0.98 | 0.00 | -2.20 | -3.94 | -0.046 | -0.002
(C-A) a7 &5 1.77 | 0.11 | -1.74 | -3.36 | -0.035 | -0.031

Fa)Elyl z=11=xB+ v+ 00((2)/ P(2)), V714 2= 2Pl FE 35 ZdefM= o]
& ofifolal, AU AL BofAte Aol oo, S5 L oM = SF=OIE o4
EA z=12 7 BRA 8T =5 083t B-90il z=0% 3T =T o[E3IA] 2 Aol 1
2 y = 5 R0 7PHSe 5T Aol ye o W S, YL AL, S5
£ U3t Amol 8T FHAE AY, 4, FA H, &5 52 ZEIRE F AU

Ag: AR EAAS] AL UAFE AT H2010). 20168 T=mid. AAE 24

(B 5-13) 25 RYE Y- UHEZ9| HuESH4e 23 2OMe 23)

- o WE s UY MU SET

= HEMX | FEX | HAZ] | =YX | AAEX| FHR|

25 <t SR 127 | 272 | 332 | 550 | 0.143 | 0.828
+53B) 142 | 27.0 1.54 | 4.69 | 0.108 | 0.806
o% o A43 25 9.1 26.2 | 0.80 | 4.08 | 0.094 | 0.820
= "(C)‘T ZEn 2% 11.7 | 267 | 112 | 4.46 | 0.097 | 0.807
° 271 &% 14.4 | 272 | 158 | 4.68 | 0.108 | 0.808
Z}o] 25 9% 1.49 | -0.13 | -1.78 | -0.80 | -0.036 | -0.022
(B-A) A3t 25 -3.52 | -0.93 | -2.52 | -1.42 | -0.050 | -0.009
= ZEL 2% -0.98 | -0.51 | -2.20 | -1.04 | -0.046 | -0.021
(C-A) 27 5 1.77 | 0.08 | -1.74 | -0.82 | -0.035 | -0.020

Fa)Ely] z=11=aB+ v+ 0p(9(2)/ P(2)), 714 zi= el F& Sl BLofA= 2ol
€ o711, A ALy BdoAe Yol oo, JFUg BdojM= S50l o F
BA 7=12 7 HEojA s 2=2g o] 83 B0l 2=0% SiF A=E 01854 54| ok o
o 223 y= 25 o] 7PiRel 25 Al aol, v el i S, AR Ak, 8
g T Aol T A A%, 4, TR AH, =5 AH 52 EERE F9] A

A& FEEAAS] AT UAAEATH20106). 20169 T=olwud. dA= £A.




olgfet 821 AR+ Ud Ae L= ARl A Ao Ht H
A e ofE &50lE 22 AR 2= A3 SHA o2 Ak
of Bl LALAL713.762 o AU 25 FIE A= Ao)7}
A FAEYE, A8 252 T A 4.4, T 252 TAR
=3.94%, 27] FEE AR 3.30¢HE A AL 22 S
P2 2 AFEEE | At S dol tiek 259 adhe SAEA

oJo] gi] o] ek A S,

o

3. 2& {0 ME I =AU 2l=H| x10]

OlEH|= AR FdolA AFot= EEA F93 o =08} wHAst
of A8 FE WEH 52 AQet BRI Jgnvhs o R 513,
oot AU Eol 8-S Tt BARH 9JFH|2 SFUTHRFS, 2012).
(I 5-14%} (I 5-15)& <l EQIFdn] mdlo] 242|9t 25 3ol uiet
Qg EQIFHo] Zjo7} Ql=A] T 283t 8] F(log-like-
lihood ratio test) 23 HEhfict. ot (3 5-15)= 2 ERIFHH|oL -5
FAE HeE g0 3g%h mEolt). F 310] 9H| BARE 3 W
SE0] BEUAE AmEE 2SR nEo] A3t o] 52 AS A S Q)
o} wEhy 2 7HEERE HEQl (K 5-15)8 FAlo® st gt =1
Aok Hel(1)2 2 2El(2) 7F-9=H] A9 k= 5% 72 2olA &
AF o= Folotsirt. weba] ARk Bell(limited model) Bri= 2P HE(full
model)9] 34 Z3lE 7|%0= sh, Ago| Tl Qe EQIF e8>
A= 73RS Holal QAR TgEet AJeiet 53Rl 7 e UEeS
QRERIFHH= ST IoKs S Hol =11 ek T2 AEie] el
Fealo] gt FRR BARRI Fobdol Rkt 25 el 2= T A

o

o] T3] gk Aol Hla] 2ol W Jol ol o] SleEelghzl 57

!
g
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134 BH2IZAA gat 2M8 S

OH

rul = =]
SHH 2F

lo
1
oz
4>
A
re
4

31431 o= 1% -30] SFolA] BAF O GosIiL) E A7) FE TAAIR]
252 QHERINEHIE W S50l IR B YRR BARR] &
g2 2 Ao et 2-50] 1 52 IAIA mHIE AR
£ £ 79 7HES QR E] SHolals ASSHA] Soisitt.

(3 5-16)TH(H 5-17)-2 Y ERIFHH] Hdllo] =4%|ot -5 3] wiet
U EeIRshlo] Ko7} Q=AE B $fol 183t 9t A% (log-like-
lihood ratio test) Z3E UERACE TR (I 5-17)-2 U 2179t &5
Fw e 2 g o] 375t oot S 30| eH| AR A W
E0| FEEAE A EH 2 TR O] ATt o] 22 22 & 4 qlrk
2b 2 gk Elol (E 5-17)S SAoz U
A4t Te|a Ak REl(1)7 9 BE(2) 7H-9-EH] 78] A= 5% 7Y
FEollA BAK R Foferict. webA Aok Bllimited model) k= &
7 2E(full model)2] 374 TS 7|50 2 $h JUEQIRTh] A AvlE H,
ﬂﬂ%—*—cru | mojxel=ge ‘I‘E‘O] S7FoFaA YR 1‘?—%*31 8237t

0

g S S

=

L FIA JEHIE AT £ 0] 7HS QIR ] SO
= QIS 2SI (R 5-18)3 (I 5-10) = GEelih] welo] 2
9} -2-5 70l Wt -Sa=2 ] Ao|7} SEAlE B ff8f] 24183 H]

og-likelihood ratio test) Z23& Ueiict. = 32| 9-LeH| AR} 25
o] AR FeVdZ ”31% H, 25°] -SEERFEHo] |3z ol A9
Z& L = Qltk. SaYaol TS IRl B TS A Rl

= 1% 7] 4‘—@011/‘% AR FolBiRIE.

L%

£,
rr
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Ho% 259 2208 & 24 135
H 5-14) MLEE 0|28 ZIEAQl o)z =QIREH|E REO| FHX|
N Hef 2Ei(1) ek 2El(2)
Coeff. Std.Err. | P-value Coeff. Std.Err. P-value
/K;)]:
ojxp - - - - - -
=} -1,740 | 16,597 | 0.917 | -1,981 | 16,639 0.905
Nil
20~29A? - - - - - -
30~44A -15,959 | 24,663 | 0.518 | -15,855 | 24,728 0.521
45~59A4] -32,366 | 24,376 | 0.184 | -31,873 | 24,556 0.194
60~74A -30,183 | 24,525 | 0.218 | -29,168 | 24,812 0.240
754+ -146,828 | 28,719 | 0.000 |-146,062| 29,038 0.000
273 A3
THgEsE A 80,309 | 5,938 0.000 | 80,362 | 6,001 0.000
FA A7F A4 47.306 | 5,349 0.000 | 47,084 | 5,441 0.000
4
H 5 - - - - - -
e -17,058 | 20,157 | 0.397 | -17,705 | 20,802 0.395
=4 -20,033 | 18,374 | 0.276 | -19,850 | 18,522 0.284
2%
H[ 3 - - - - - -
AfsF -5,483 | 12,619 | 0.664 | -5,496 | 12,694 | 0.665
= 116,179 | 15,602 | 0.000 | 116,492 | 15,875 0.000
AARE ofF
opg? - - -
aj] -2,930 | 16,536 0.859
+5 A&
ALt 25T -35 726 0.962
SoE 255G 164 474 0.729
2| 2EF -140 406 0.729
A 312,131 | 23,598 | 0.000 | 314,812 | 26,738 0.000
o 489,648 | 3.233 0.000 | 489,476 | 3.245 0.000
0 -0.421 | 0.015 0.000 | -0.419 | 0.015 0.000
-21oL 335116.86 335097.13
22H|(LR) 19.72
P P<0.05
HE 13,433 13,433
ZF: a) 7|&=H%. b) A A9 log-likelihood® E3HE.

Az g ANl

UAZEEZH2016). 20169 FH=ojmolid. A= 2A,



136 EHA=2SEHA 8t 2

H 5-15) MLEE 08a ZagAel 22

M

Mg st

OH

a1
= o

274 229

HC|
Zolsicy

A
My 4

i

A

o

HIE RHo| FHX|(21He)

A
sgus

HoF 2-(1)

)

Coeff. Std.Err. | P-value Coeff. Std.Err. | P-value
Al
o;];q_a) _ - - - - -
3=} 0.051 0.077 0.512 | 0.051 0.078 | 0.512
A%
20~294” - - - - - -
30~44A -0.097 | 0.094 0.306 | -0.093 | 0.094 0.324
45~59A] -0.245 | 0.093 0.009 | -0.238 | 0.093 0.011
60~74A] -0.214 | 0.104 | 0.040 | -0.207 | 0.105 0.048
754+ -0.658 | 0.130 0.000 | -0.656 | 0.131 0.000
2% 3
A 2|4 0.331 | 0.03321 0 0.333 | 0.03312 | 0.000
F4 A7 A4 | 0.121 | 0.02801 0 0.119 | 0.02854 | 0.000
<
i - - - Z N Z
AT 0.068 0.092 0.460 0.061 0.092 0.508
=4 -0.121 | 0.093 0.192 | -0.119 | 0.092 | 0.198
L5
ul-g - - - - - -
ez 0.006 | 0.069 | 0928 | 0010 | 0.069 | 0.890
2= 0.217 | 0.108 0.045 0.218 0.108 | 0.043
AAE o5
o].q_g_a) _ _ _
l -0.095 | 0.106 0.371
5 AL
Ln(AE3t 252 -0.011 | 0.025 0.672
Ln(E5E 253 0.002 0.022 0.913
Ln(37] 59 0.016 | 0.037 | 0.658
e 11.923 | 0.097 0.000 | 11.960 | 0.114 | 0.000
2.255 0.023 0.000 2.247 0.023 0.000
0 0.900 | 0.002 0.000 | 0.900 0.002 | 0.000
-2 Lo L 75256.21 75236.14
S wH|(LR) 20.07
P P<0.05
HE $ 13,433 13,433
ZF: a) 7IE9H%. b) AEA A9 log-likelihood = X4,
AR SR A AT LN ALE T T H2016). 20169 Sh=olgd. Uxtg 84



H5g 289 =018 & =4 137

H 5-16) MLES 0123t Zmaol giglolz 2oleglg age| £3x|

sapa Xk BH(1) F 2(2)
e Coeff. | Std.Err. | P-value | Coeff. | Std.Err. | P-value
AJ:
o=} - - - - - -
=} 118,542 | 208,369 | 0.569 | 114,594 | 220,028 | 0.603
-
20~294 - - - - - -
30~44A) 1,059 | 480,410 | 0.998 15,979 | 487,022 | 0.974
45~59A 235,129 | 414,713 | 0.571 | 244,785 | 422,313 | 0.562
60~74A 374,306 | 417,127 | 0.370 | 388,066 | 429.349 | 0.366
75X+ 89,602 | 446,349 | 0.841 | 106,079 | 454,887 | 0.816

A A

TR A5 89,357 | 128,757 | 0.488 | 82,269 | 127,683 | 0.519

FA A7} A4e| 186,266 | 150,339 | 0.215 | 183,132 | 143,198 | 0.201

a2

H| 51 - - - - - -

AT 100,977 | 236,441 | 0.669 | 102,679 | 248,497 | 0.680

=< 97,914 | 236,876 | 0.679 | 96,253 | 239,304 | 0.688
L3

e _ _ _ _ _ _

AT -72,653 | 143,779 | 0.613 | -77,552 | 146,134 | 0.596

= -134,767 | 274,593 | 0.624 |-141,094 | 282,168 | 0.617
AAE ol

opg” - - -

gl 96,824 | 188,512 | 0.608
5 Ax:

283 5% 4,490 | 10,041 0.655

5L 2= -140 7,243 0.985

7] &% -1,748 | 5,425 0.747
A 1375300 | 1583000 | 0.385 | 1389300 | 1488000 | 0.351

o 2200400 | 62,634 | 0.000 | 2204000 | 77.420 0.000

0 -0.088 | 0.386 0.819 | -0.112 | 0.373 0.765

-2 1oL 65593.51 65576.62
STH|(LR) 16.89
P P<0.05
2 F 13,433 13,433

ZF: a) 7|&=H%. b) A A9 log-likelihood® E3HE.
AR =R A AT YA EE T H2016). 20169 SH=olmmd. YAt 4.



138 EH=2IEAMA Hut 248 S8t S3EU 22 XY &

H 5-17) MLES 0|23t ZufgAl0l @l 2oI18EH|E DO SYX(Z1HEN
Sapa Xof 2E(1) et 2El(2)
Coeff. Std.Err. | P-value Coeff. Std.Err. | P-value
/\(-)]:
o;];q_a) _ - - - - -
Iz 0.133 0.213 0.532 0.100 0.171 0.558
Nikh
20~29A - - - - - -
30~44A 0.520 0.258 0.044 0.517 0.261 0.047
45~59A] 0.475 0.203 0.019 0.465 0.207 0.025
GO~74A) 0.617 0.218 0.005 0.600 0.215 0.005
75A)+ 0.207 0.239 0.387 0.196 0.232 0.397
273 A3
ol el A et -0.009 | 0.09268 | 0.922 | -0.015 | 0.08069 | 0.857
Z3A A7 A4 | -0.013 | 0.09454 | 0.8893 | -0.011 | 0.07697 | 0.890
<
H 5 Y - - - N N N
e 0.064 0.250 0.798 0.036 0.107 0.739
= 0.041 0.236 0.861 0.051 0.099 0.607
L5
H]- S5 - - - - - -
o= -0.181 | 0.112 0.104 0.033 0.069 0.629
2= -0.002 | 0.226 0.991 | -0.113 | 0.059 0.054
AAEE o
opa? - - -
d]) -0.006 | 0.047 0.892
+5 A&
Ln(ZE3t 2=2p 0.249 0.270 0.356
Ln(EEE 9% 0.063 0.061 0.297
Ln(37] 59 0.027 0.058 0.643
AR 13.070 | 1.054 0.000 | 12.980 | 0.817 0.000
1.944 0.029 0.000 | -0.088 | 0.122 0.467
o -0.051 | 0310 0.870 1.946 0.033 0.000
-21olL 16841.56 16776.27
2 wH|(LR) 65.29
P P<0.001
HE 5 13,433 13,433

ZF: a) 7IE9H%. b) AEA A9 log-likelihood = X4,

A SR AN A7)

A7FEAZTH2016). 20169 FH=ojmd. A= £A.



H 5-18) MLEES 08¢ ZudgAel 3897 =

QREHIE 22O FFX|

A
saus

Mo 2E(1)

1))

Coeff. Std.Err. | P-value Coeff. Std.Err. P-value
Al
o=} - - - - - -
gt 118,542 | 208,369 | 0.569 | 22,268 | 16,384 0.174
AH:
20~29A - - - - - -
30~44A 1,059 | 480,410 | 0.998 2,738 | 38,009 0.943
45~59A 235,129 | 414,713 | 0.571 | 27,215 | 35,259 0.440
60~74A 374,306 | 417,127 | 0.370 4,928 | 35,943 0.891
75A+ 89,602 | 446,349 | 0.841 | 10,322 | 37.445 0.783
27 A3
UgEE A4 | 89,357 | 128,757 | 0.488 | 23,598 | 5,349 0.000
FHA A7 42| 186,266 | 150,339 | 0.215 | 22,997 | 4,735 0.000
o
|51 - - - - - -
e 100,977 | 236,441 | 0.669 -894 20,849 0.966
=9 97,914 | 236,876 | 0.679 | 23,767 | 18277 0.194
L3
H|o=d _ _ _ _ _ _
AT -72,653 | 143,779 | 0.613 1,199 | 13,920 | 0.931
=T -134,767 | 274,593 | 0.624 | -1,893 | 21,665 0.930
AAEE o
oy g - - -
q 17,021 | 17,941 0.343
L5 Ax:
283 5 928 740 0.210
5L 25 -456 511 0.372
A7 &5 64 480 0.894
A .137D+07|.158D+07| 0.385 |-193,147| 43,253 0.000
o .220D+07| 62,634 | 0.000 | 182,415 | 3.697 0.000
0 -0.088 | 0.386 0.819 0.661 0.064 0.000
-21lolL 38037.25 38013.54
S H|(LR) 23.70
P p<0.05
HE 13,433 13,433

% a) 1205, b) A

=

Az g ANl

219] Jog-likelihood®= E3Hg.
UAZEEZH2016). 20164 SH=olamd, Axtg B4,
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H 5-19) MLEE 0|83t &t

FYR(=2HE)

A
sgus

HoF 2-(1)

)

Coeff. Std.Err. | P-value Coeff. Std.Err. | P-value
A
o;];q_a) _ - - - - -
9= 0.227 | 0.535 0.671 0.132 | 0.537 | 0.806
AH:
20~29A4 - - - - - -
30~44A 0.307 0.731 0.674 0.380 0.733 0.605
45~59A] 0.525 0.707 0.458 0.565 0.712 0.427
GO~74A) -1.544 | 0.756 0.041 | -1.502 | 0.763 0.049
754+ -2.279 | 0.867 0.009 | -2.132 | 0.867 0.014
2% 3
ol el A et 0.841 | 0.3805 | 0.0271 | 0.860 | 0.37585 | 0.022
ZA A7 A4 | 0.472 | 0.34317 | 0.1688 | 0.542 | 0.33102 | 0.101
4
i - - - Z N Z
JAZA -0.724 | 0.581 0.213 | -0.661 | 0.579 0.253
=4 -0.005 | 0.537 0.992 0.031 0.540 0.955
L5
ul-g - - - - - -
Ao 0.266 0.388 0.493 0.252 0.390 0.519
ki 0.488 0.579 0.400 0.498 0.580 0.391
AAE o5
ofg? _ _ _
l 0.055 0.584 0.925
5 AL
Ln(AE3t 252 0.117 0.159 0.461
Ln(E5E 253 -0.047 | 0.134 0.727
Ln(37] 59 0.173 0222 | 0.435
e -0.385 | 4.154 0.926 | -1.018 | 3.986 0.799
6.401 1.455 0.000 6.464 1.449 0.000
o 0.731 0.175 0.000 0.742 0.165 0.000
-2 Lo L 14415.07 14406.25
$=H|(LR) 8.83
P P>0.10
HE $ 13,433 13,433
F: a) 7|&Hs b) AEH7419] log-likelihood ™ 2.
AR SR A AT LN ALE T T H2016). 20169 Sh=olgd. Uxtg 84
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142 BAABIIAA 4T 248 S8 IZLY B2 MY +5 47

Aoz 259, 2 ol
o Aol uls) Yol vk
o]

3t xjol7} & 27 et

T8 =
o= AP 142.33 9, 5555 5= S AR 120.64

o A7) S AR 114.20 9t e %—4 lﬂﬁﬂ ‘:}
H

(91 4 )

Ql2folz oz S29=
= =OIREHH|E =QILEH|E ZOILEH|E

AFX | FHX | HMX | FEX| | AHAX] FX|

%5 < 3HA) 191.5 | 105.8 | 227.0 327.1 7.2 19.2

+53HB) 221.1 | 102.5 | 170.3 394.4 7.2 33.7

5 283 25 174.7 | 103.6 | 109.2 469.5 6.2 44.6

3 2L 2% 197.2 | 105.0 | 140.5 453.8 6.0 38.1

(@) 27 &5 221.5 | 102.9 | 171.6 441.3 7.3 41.4

Zto] 25 4% 29.6 | -3.3 -56.7 67.3 -0.1 14.5

(B-A) | A% &5 -169 | -2.2 | -117.8 | 142.3 -1.0 25.5

= | 35: &5 5.7 -0.8 | -86.5 126.6 -1.2 19.0

(C-A) [ 27 5 30.0 -2.9 -55.4 114.2 0.1 22.3
FaEly|z=1] —xﬁ+ ¥+ 0p(d(2)/ P(2)), G714 7= QefElig] Rdo|A:= 9
Zlo]-g ojFoln, QI meloAE Qlelo] oFo|n, SFERIFHH] B

P AP ) R R Al i °
B Qe Aolck o3/ £F civel TGS E5Y A elet vt ey
g, JURARG, SFLARES Weit). ofmol8 Y] RHAE U7, 4, A 44,
oF el 52 BB T 2549,
X]-i J%Eﬂ/\}ﬂoq:ﬂ-%%ﬂlﬂ%i FT2016). 20169 FH=owuid. At £A.



Qo= o= SE2E

= EQILEHH|E ZQIEHH|E HOISHH|E
AKX | F=8X] | AN | =YX | AFEK| F8X|

25 o 3HA) 192 254 227 306 7.2 6.1
2-53HB) 221 242 170 400 7.2 0.1
ox o [ATX 2F 175 239 109 804 6.2 12.6
= ‘EC)T ZEr o% 197 | 245 141 554 6.0 10.3
° 27 &5 221 244 172 414 7.3 9.9
2to] <5 % 30 -12 -57 95 -0.1 3.0
(B-A) A% 25 -17 -15 -118 | 498 -1.0 6.4
T 2T 2% 6 -10 -86 248 -1.2 4.2
(C-A) a7 &5 30 -10 -55 108 0.1 3.8

Z1a) Ely| 2= 11=xB+ v+ 00(d(2)/ ©(2)), @714 7= Qe Rl g] melo|Al 9
Sol ofio], YRR g] melo]qi g0l g ojolul, SFESIRT] muo]L
392018 oA 7212 7} melol A S |25 o] 83 A0| 1 720 B o= o]
8544 9FS 9otk 12]T = £ of0) hiseol S5 e Aguidoln, vz ol Ealn
), QIR SFEINT|S Wokc, o|golare] 2R <17, 4, Hel A,
95 4 52 masl 7o 24A9.

Ag: IFEAANS] AL UAFE T H2016). 20169 T=omud. AAtE 24

RI3Y 20F U AIME

S
X
s

Whe 2801 2=e80] FFe MIREA] 22|al miRictd of ARl
ABA R SR ol Flste] 2=old2 9 =7olE 49, duid
, ERAEE olmH| SHoA <, Y 181 3Fw Hde 2
M| I oA AlRFA 02 27513 282 2lEolE A= 8wl
SRR AFERE ] e vRle Aoz FHH

Ao = oz g9 Aol 2= A, A, AT =
A FAH 5 59 7 B AH A= 59 81le

il (—)] o ;E—)]
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o} Qglelnol SgolRel A9 B BN 4@1 AR 25
314 gie Abgto] Hls) £5-2 sH Aol o WorKeL, 71 oz
o= 279] Jo|g zesls RS BAT F 24 I BARg o
U1 £5E ok Ao) S5 014 g Aol vl o 4 29
Hoich olee Uolo Rt S5 e AT S5 A e Al
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(@) =
H1& 7|=8M
(F 6-1)2 & Zdo] Z3EH AR AAE He} FA D 5+ 5
A7 B9 AR B W] B, BRUA, s AL IT B
2 =5 7|2 AES YERT
(B 6-1) 25 B &2 J|=EA
B I FEER Z|E! Z|cHgt N
ikl 0.475 0.499 0.000 1.000 14,964
A% 30~44A 0.222 0.416 0.000 1.000 14,964
A 45~594] 0.271 0.445 0.000 1.000 14,964
A8 60~74A 0.233 0.423 0.000 1.000 14,964
A 754 ol 0.115 0.319 0.000 1.000 14,964
el 0.217 0.412 0.000 1.000 14,964
o]d AR E7 0.132 0.338 0.000 1.000 14,964
7 5 3.191 1.285 1.000 11.000 14,964
A A5 0.527 0.969 -1.602 6.287 13,433
FHA 1% Ax -0.185 0.943 -2.600 6.147 13,433
& A 17.227 4.983 0.000 27.000 14,964
7HEAEE Q) 4,796 3,731 0.000 83,022 14,964
AZHS oji 0.966 0.182 0.000 1.000 14,964
AAEA A9 0.170 0.376 0.000 1.000 14,964
= o7 0.184 0.388 0.000 1.000 14,964
AT AR 0.615 0.487 0.000 1.000 14,964
5 9% 0.077 0.267 0.000 1.000 14,964
H|gk 2] 37.9 5.7 18.8 104.4 14,091
YA oqF 0.430 0.495 0.000 1.000 14,964
Qo] g oA 0.805 0.396 0.000 1.000 14,964

A5 FFEANS AT L TUAFLITH2016). 20161 THIRHD, WA 24,
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1

(B 6-2) 25 38 22 FEX|

sayma Probit Model | Probit Model |l
Coeff. Std.Err. | P-value Coeff. Std.Err. P-value
/\é:
oz - - - - - -
i 0.069 0.046 0.133 0.222 0.042 0.000
A
20~294° - - - - - -
30~44A -0.107 0.065 0.103 -0.142 0.059 0.016
45~59A 0.073 0.073 0.314 0.219 0.065 0.001
60~74A 0.219 0.084 0.009 0.253 0.077 0.001
75X+ -0.083 0.093 0.376 -0.195 0.087 0.025
Z2E AH
s -0.062 0.058 0.290 -0.104 0.052 0.044
Sl - - - - - -
old, ApE, A -0.055 0.046 0.234 -0.134 0.045 0.003
7 5 -0.027 0.014 0.051 0.046 0.013 0.000
7 A=
gEE A -0.036 0.018 0.042 -0.056 0.017 0.001
T4 1% As | -0.224 0.015 0.000 -0.406 0.014 0.000
s -0.001 0.010 0.884 0.031 0.009 0.001
s FFE2 0.000 0.000 0.571 -0.002 0.000 0.000
HAE .561D-05|.815D-05| 0.491 |-.346D-04|.752D-05| 0.000
=) 0.000 |.287D-09| 0.829 0.000 |.234D-09| 0.017
784
gﬂja) _ _ _ - - -
27359 0.002 0.074 0.982 -0.016 0.075 0.832
%
uge
il -0.179 0.050 0.000 -0.126 0.045 0.006
=4 0.101 0.051 0.049 0.158 0.047 0.001
=5
]85 - - - - - -
AT 0.231 0.035 0.000 0.279 0.032 0.000
= 0.050 0.054 0.358 -0.006 0.053 0.911
H|gk Z4<BMD) -0.005 0.003 0.080 -0.006 0.002 0.007
A9
A -0.079 0.028 0.005 -0.049 0.026 0.060
7]EF A - - - - - -
Qfolz o
o] g’ - - - - - -
Sl 0.147 0.040 0.000 0.069 0.036 0.059
o 0.999 0.170 0.000 0.937 0.160 0.000

A AHEAARAT LS ATH20106). 201649 =olmmd. A= 24,



154 BHZSZHA Mt 2Mg S5t 332 B2 HY £& o7
B 6-3) 223 25 ZH 29 35|
sayma Probit Model | Probit Model Il
Coeff. Std.Err. | P-value | Coeff. Std.Err. P-value

A

oA - - - - - -

s 0.467 0.041 0.000 0.466 0.042 0.000
AH:

20~29A4” - - - - - -

30~44A -0.109 0.059 0.064 -0.110 0.061 0.069

45~59A4 0.029 0.065 0.653 0.028 0.068 0.683

60~74A -0.137 0.077 0.075 -0.137 0.079 0.084

7541+ -0.516 0.098 0.000 -0.516 0.100 0.000
2% AgH:

el 0.098 0.054 0.069 0.100 0.056 0.075

K o - - - - - -

old, ApE, A 0.043 0.053 0.414 0.044 0.053 0.407
7 5 0.020 0.013 0.130 0.021 0.013 0.126
7 A3H:

3EE A -0.017 0.020 0.396 -0.017 0.020 0.409

T84 773 A5 | -0.153 0.016 0.000 -0.153 0.016 0.000
s 0.033 0.015 0.031 0.033 0.015 0.030
s FF2 0.000 0.000 0.623 0.000 0.000 0.612
TMHHAE .579D-04| .621-05| 0.000 |.577D-04|.634D-05 0.000
THHAE2 0.000 |.165D-09| 0.000 0.000 |.157D-09 0.000
784

BT - - - - - -

AL 0.356 0.116 0.002 0.356 0.120 0.003
ol

i

el -0.146 0.045 0.001 -0.146 0.045 0.001

=4 -0.011 0.045 0.805 -0.012 0.046 0.789
3

H|oZ=o) - - _ - _ _

ST 0.174 0.035 0.000 0.174 0.036 0.000

= -0.140 0.063 0.025 -0.140 0.064 0.028
H[gE X5(BMI) 0.008 0.003 0.003 0.008 0.003 0.003
A9

qeA] -0.017 0.027 0.515 -0.018 0.027 0.499

7Ief AP - - - - - -
I ofF

o] a? - - - - - -

il 0.097 0.036 0.008 0.097 0.037 0.009
A -2.682 0.218 0.000 -2.682 0.220 0.000

A EEAANS] AT AZTUALEEHFTH2016). 20164 H=olgmd, dxkg B4,



(B 6-4) 5= 25 78 29 257
sayma Probit Model | Probit Model |l
Coeff. Std.Err. | P-value | Coeff. Std.Err. P-value
/\é:
Caa - - - - - -
i 0.302 0.037 0.000 0.302 0.039 0.000
A
20~2949 - - - - - -
30~44A -0.041 0.054 0.450 -0.041 0.065 0.528
45~59A 0.110 0.060 0.065 0.110 0.070 0.115
60~74A 0.040 0.069 0.557 0.040 0.080 0.614
75X+ -0.275 0.080 0.001 -0.275 0.115 0.017
Z2E AH
s 0.016 0.049 0.746 0.016 0.062 0.797
Sl - - - - - -
old, ApE, A -0.036 0.041 0.374 -0.036 0.065 0.580
7 5 0.001 0.012 0.916 0.001 0.011 0.914
7 A=
gEE A -0.025 0.016 0.111 -0.025 0.021 0.229
T84 1% As | -0.164 0.013 0.000 -0.164 0.017 0.000
s 0.002 0.009 0.836 0.002 0.016 0.905
s FFE2 0.000 0.000 0.610 0.000 0.000 0.731
7MHAE .353D-04|.569D-05| 0.000 |.353D-04|.234D-05 0.000
7MAE2 0.000 |.154D-09| 0.003 0.000 |.308D-10 0.000
784
gﬂja) _ _ _ - - -
AR 0.241 0.076 0.002 0.241 0.164 0.141
%
OEER - - - - - -
il -0.120 0.041 0.003 -0.120 0.045 0.007
=4 -0.018 0.040 0.664 -0.018 0.041 0.667
o=
u[g - - - - - -
AT 0.181 0.029 0.000 0.181 0.034 0.000
= -0.047 0.049 0.337 -0.047 0.061 0.447
H|gk Z4<BMD) 0.003 0.002 0.182 0.003 0.003 0.273
A9
A 0.036 0.023 0.117 0.036 0.027 0.184
71et 4 - - - - - -
ol ofF
o] g’ - - - - - -
Sl 0.131 0.033 0.000 0.131 0.038 0.001
o -1.304 0.155 0.000 -1.304 0.253 0.000

A FREAAR] AT S EETH20106). 20169 =ojmad. YAk 24
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(B 6-5) 27| 5 78 29 237
sayma Probit Model | Probit Model Il
Coeff. Std.Err. | P-value | Coeff. Std.Err. P-value

A

oA - - - - - -

9= -0.050 0.041 0.224 0.132 0.039 0.001
AH:

20~29A4)" - - - - - -

30~44A -0.128 0.060 0.034 -0.154 0.056 0.006

45~59A4 0.018 0.067 0.787 0.179 0.062 0.004

60~74A 0.210 0.077 0.007 0.228 0.073 0.002

7541+ -0.064 0.087 0.457 -0.175 0.082 0.033
2% AgH:

el 0.010 0.054 0.857 -0.088 0.049 0.071

K o - - - - - -

old, ApE, A -0.039 0.043 0.365 -0.113 0.041 0.006
7 5 0.007 0.013 0.602 -0.069 0.012 0.000
7 A3H:

3EE A -0.010 0.017 0.554 -0.040 0.016 0.012

84 73 As | -0.175 0.014 0.000 -0.279 0.013 0.000
s -0.006 0.009 0.533 0.038 0.009 0.000
s FF2 0.000 0.000 0.379 -0.002 0.000 0.000
TMHHAE .231D-04|.881D-05| 0.009 |-.43D-05|.717D-05 0.541
THHAE2 0.000 |.384D-09| 0.017 0.000 |.271D-09 0.408
784

BEER)

AL -0.039 0.072 0.585 -0.056 0.073 0.445
ol

i - - - - - -

el -0.169 0.045 0.000 -0.074 0.043 0.083

=4 0.076 0.046 0.097 0.100 0.042 0.019
3

H|oZ=o) - - _ - _ _

ST 0.209 0.032 0.000 0.265 0.030 0.000

= 0.112 0.051 0.028 0.073 0.048 0.130
H[gE X5(BMI) -0.006 0.002 0.008 -0.006 0.002 0.003
A9

qeA] -0.074 0.026 0.004 -0.090 0.024 0.000

71et A - - - - - -
Qfolz o

op]g? - - - - - -

l 0.091 0.037 0.013 0.038 0.035 0.278
A 1.012 0.160 0.000 0.954 0.150 0.000

A SEHEAAS] AT TUALRETH2016). 20164 sH=olzd
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7] FEol FF= A= Eﬂ—’FiL 3, A% ”EH H4a5, 49, =5
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B 6-6) 3258 22 FFEX|

oA Model |: Heckman Model |[Model II: Sample Selection Model
TEET Coeff. Std.Err. | P-value Coeff. Std.Err. P-value

A

oz} - - - - - -

92 0.338 0.034 0.000 0.317 0.033 0.000
I

20~294" - - - - - -

30~44A -0.040 0.052 0.440 -0.038 0.049 0.429

45~59A4] 0.123 0.053 0.021 0.092 0.053 0.084

60~74A 0.011 0.071 0.874 0.003 0.061 0.957

75X+ -0.251 0.071 0.000 -0.230 0.072 0.001
a2 JH:

el s 0.000 0.045 0.998 0.010 0.044 0.817

in - - - - - -

o, AP, A -0.013 0.035 0.718 0.000 0.036 0.989
7 S -0.010 0.011 0.396 -0.015 0.010 0.149
273 AJH:

IES A -0.013 0.015 0.387 -0.035 0.014 0.012

Y 3 A -0.151 0.047 0.001 -0.176 0.013 0.000
s FE 0.007 0.007 0.368 -0.015 0.009 0.081
s ) 0.000 0.000 0.598 0.001 0.000 0.043
7HAE 405D-04 | .491D-05| 0.000 | .438D-04 | .495D-05|  0.000
782 0.000 | .128D-09 [ 0.000 0.000 [.1017D-09]  0.020
3E%

Qw_ﬂ) _ - - - - -

ARk 0.174 0.058 0.003 0.177 0.075 0.019

H|Z - - - _ _ _

aped -0.104 0.050 0.036 -0.116 0.035 0.001

=< -0.038 0.038 0.324 -0.040 0.036 0.265
o5

Hjlo=? - - - - - -

R 0.143 0.054 0.007 0.148 0.026 0.000

/5 -0.077 0.042 0.067 -0.065 0.044 0.139
H]gE Z<=BMI) 0.006 0.002 0.008 0.004 0.002 0.046
A9

THEA] 0.001 0.025 0.981 -0.013 0.020 0.509

7er A - - - - - -
Qs oA

opjg? - - - - - -

Bl 0.112 0.041 0.006 0.125 0.029 0.000
e 2.407 0.220 0.000 2.420 0.144 0.000
Lambda 0.31935 0.60401 0.597
Sigma(1) 1.113 0.016 0.000
Rho(1,2) 0.829 0.027 0.000

Az R ANS AT L FTALEERH2016). 20169 ez, gAw B4
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(B 6-7) 23t 252 BY 2K
sayma Heckman Model Sample Selection Model
Coeff. Std.Err. | P-value Coeff. Std.Err. P-value

A

OQXP“) _ _ _ _ _ _

9= 0.481 0.060 0.000 0.459 0.050 0.000
I

20~294" - - - - - -

30~44A -0.188 0.091 0.038 -0.189 0.069 0.007

45~594 0.052 0.095 0.581 0.048 0.077 0.528

60~74A -0.020 0.121 0.868 -0.013 0.090 0.882

75A1+ -0.413 0.126 0.001 -0.403 0.114 0.000
22

vE 0.035 0.079 0.659 0.032 0.064 0.618

oHHox) _ _ — _ _ _

o, AP, A 0.018 0.062 0.769 0.026 0.060 0.663
7 -0.010 0.019 0.592 0.001 0.015 0.943
% A3

T3S A -0.035 0.026 0.176 -0.008 0.022 0.710

U4 % A -0.287 0.069 0.000 -0.264 0.019 0.000
s FF -0.007 0.013 0.610 0.051 0.016 0.001
s —’F—er 0.001 0.000 0.128 -0.001 0.000 0.009
7 .604D-04 | .879D-05 | 0.000 | .451D-04 | .657D-05|  0.000
H— = 0.000 | .229D-09 | 0.002 0.000 |.1223D-09|  0.000
738%

BEEER - - - - - -

273EY 0.126 0.104 0.224 0.134 0.129 0.296
I

H]_‘—%—_(&ﬂ _ _ _ _ _ _

A -0.236 0.081 0.004 -0.245 0.050 0.000

=4 0.027 0.066 0.681 0.022 0.051 0.660
=7

Hlg5) - - - - - -

AqEE 0.276 0.082 0.001 0.268 0.042 0.000

= -0.086 0.074 0.244 -0.082 0.074 0.264
v]gt Z$(BMI) 0.005 0.004 0.158 0.004 0.003 0.153
A9

A -0.065 0.042 0.120 -0.061 0.030 0.046

71er A - - - - - -
QJeiolz o

opig? - - - - - -

Nl 0.177 0.067 0.008 0.192 0.042 0.000
A -0.987 0.347 0.005 -0.976 0.230 0.000
Lambda 2.291 0.883 0.010
Sigma(1) 1.505 0.026 0.000
Rho(1,2) 0.905 0.015 0.000

g TR AR AL ATEAZTH2016). 20169 FH=ojmofd. AR E B4
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Heckman Model

Sample Selection Model

Coeff. Std.Err. | P-value Coeff. Std.Err. P-value

A

oz} - - - - - -

o= 0.366 0.052 0.000 0.371 0.050 0.000
H:

20~294" - - - - - -

30~44A1 0.042 0.081 0.603 0.038 0.074 0.608

45~594 0.163 0.083 0.048 0.171 0.080 0.033

60~74A -0.027 0.110 0.807 -0.010 0.095 0.913

754+ -0.222 0.110 0.044 -0.245 0.109 0.024
AT A

uE 0.024 0.069 0.727 0.014 0.066 0.832

%HH_?_a) _ _ _ _ _ _

o, APH, A -0.014 0.055 0.796 -0.027 0.053 0.607
7 S 0.005 0.017 0.754 0.004 0.015 0.794
75 A3HE:

AR A5 -0.002 0.023 0.921 0.002 0.020 0.932

FHE A% A -0.091 0.071 0.196 -0.110 0.031 0.000
g FE 0.011 0.011 0.322 0.014 0.012 0.259
) 0.000 0.000 0.304 0.000 0.000 0.232
TS .401D-04 | .765D-05 |  0.000 .399D-04 | .734D-05 0.000
=y 0.000 | .200D-09 | 0.006 0.000 .166D-09 0.020
iy

OEk - - - - - -

2723 0.237 0.090 0.008 0.250 0.103 0.015

vl - - - - - -

aped -0.024 0.076 0.753 -0.025 0.055 0.647

= -0.075 0.059 0.202 -0.075 0.052 0.155
=5

e - - - - - -

aRF 0.077 0.081 0.345 0.087 0.048 0.071

== -0.114 0.065 0.079 -0.114 0.063 0.073
gk X<BMI) 0.008 0.003 0.018 0.005 0.003 0.099
A

zA] 0.084 0.038 0.028 0.077 0.032 0.016

71e} A - - - - - -
QPR i

opjg? - - - - - -

Nl 0.077 0.062 0.216 0.084 0.047 0.072
A 0.460 0.335 0.169 0.459 0.227 0.043
Lambda -0.949 0.908 0.296
Sigma(1) 1.572 0.059 0.000
Rho(1,2) -0.416 0.176 0.018

A& R AAS| AT L-FUNALHE I TH2016). 20164 SH=oRrad, Yxtw 24
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B 6-9) 2| 23¢ 22

A
SRR

Heckman Model

Sample Selection Model

Coeff. Std.Err. | P-value Coeff. Std.Err. P-value

Aé];

OQXP“) _ _ _ _ _ _

9= 0.129 0.024 0.000 0.043 0.022 0.047
I

20~294" - - - - - -

30~44A -0.037 0.042 0.379 -0.032 0.033 0.328

45~594 0.086 0.035 0.015 -0.010 0.037 0.779

60~74A 0.069 0.057 0.223 0.047 0.041 0.257

75A1+ -0.111 0.047 0.019 -0.030 0.048 0.533
22

ek -0.028 0.029 0.330 0.045 0.030 0.131

n - - - - - -

old, Ahd, A -0.024 0.024 0.305 0.022 0.023 0.350
7 -0.005 0.007 0.504 0.005 0.007 0.421
% A3

T3S A 0.001 0.009 0.898 -0.019 0.009 0.030

U4 % A -0.102 0.036 0.005 -0.083 0.008 0.000
s FE 0.007 0.005 0.145 0.009 0.005 0.106
5 52 0.000 0.000 0.068 0.000 0.000 0.052
THAS .103D-04 | .421D-05 0.014 .881D-05 | .326D-05 0.007
TEAE2 0.000 .114D-09 0.593 0.000 .106D-09 0.307
ARA

olgHsY - - - - - -

A 0.070 0.039 0.075 0.078 0.046 0.090
T

HE e - - - - - -

A -0.073 0.042 0.087 -0.110 0.024 0.000

=4 -0.008 0.027 0.777 -0.007 0.023 0.774
=7

Hlg5) - - - - - -

AqEE 0.104 0.045 0.021 0.086 0.017 0.000

= -0.002 0.036 0.961 0.025 0.028 0.384
v]gt Z$(BMI) 0.001 0.002 0.522 -0.003 0.001 0.033
A9

A -0.010 0.020 0.606 -0.004 0.014 0.752

71er A - - - - - -
QJeiolz o

opig? - - - - - -

Nl 0.051 0.027 0.057 0.068 0.020 0.001
A 1.888 0.164 0.000 1.934 0.093 0.000
Lambda 0.451 0.496 0.364
Sigma(1) 0.720 0.009 0.000
Rho(1,2) 0.934 0.011 0.000

A& R AAS| AT L-FUNALE I ZH2016). 20164 SH=o7aid, Uxtm 24
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1) S DLFZ Ao|et MURES T Z=TH7)

A AL] o AT 2

Jlm
e

¥3](Community Preventive Service

Task Force)oll Al 7t 2| AALS] 7ho| EoflA= A28 Gy 1T
9] At Gty LA TAAIZ]7] Y] Ao 8 ¥t AA s Bt ng
I9E skt Aol s jidt AA s Bet T2 IS Fof 19 E

o] B4 o= 3Ed 7S w0l AT, 18, 1EY 4
HVJ & A4 *lilﬂr‘” ZEe iy 9 AET S /Y 248 JRA

Sk ’E‘Tﬂ‘é‘oﬂ w2 H(Ackermann RT, Marrero DG, 2007;
American Diabetes Association, 2010; Albright AL, Gregg EW,
2013; Jiang L, Manson SM, Beals J et al. . 2013; Vanderwood
KK, Hall TO, Harwell TS, Butcher MK, Helgerson SD, 2010;
Vojta D, Koehler TB, Longjohn M, Lever JA, Caputo NF, 2013)
Aola™ 9 AFEE Be} 2L thokst 7o) Al ofe 314
9 AgRo] AH BIAQ A0 el T2 IUolAE Fikge
2 A% A BE, Ao 2y £50] B3 9 B IF AH(EE B
oh, EHE Ao|a¥ = 25 o“:”\P(E ‘:‘r)ﬂiﬂ e, E B

7) Diabetes: Combined Diet and Physical Activity Promotion Programs to
Prevent Type 2 Diabetes Among People at Increased Risk (2015) retrieved
from https://www.thecommunityguide.org/topic/physical-activity on 2019.11
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2) HFoIAC| HIZt T2 T2

CPSTF(Community Preventive Services Task Force)= 40| Q%
o} AAHES AT Hele) AFS Fol7] U} B TRIYL
e AR A9 9 AALE DRI A7 B 2 A%E )
HstEs g 95 EE FUA A Agwe neade 9

2 A48 4 Uk B T F SRt ool mgEn:,
0 4% % BR0: 2, T4, 28§ LnEo)
Wsjo] G2 o) 1L AT 94, A7) 5%) L A 2

=
s 5= OP— %E A, 7le N B, B4 B Ak
2

Hop {4 st l 013—1% 1‘4%}2_%; ’8}-‘5 %aa

A% A 0.5 Feh QAo Al VIt o g
900] A4S ol T Bejot EWAS ANT 4 k. E 29
AR o1 o) % Aol 82 ZAC RN HA9 0|92 & %

J= FAES 7HA 2 tHAnderson LM &, 2009).

8) Community Preventive Services Task Force(CPSTF) (2015) retrieved from
https://www.thecommunityguide.org/topic/obesity on 2019.11
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CPSTF(Community Preventive Services Task Force)= A<}

ojdole] AAIEES =8Il AlgE FIAZI7] A8l A w53 A7

P& ok Z2e ARt A wEd A s He e

SOl g AAEES T AEE B Ve e

o o] =L 7 7Rl B4 BAAL AT AR A EHlof o
A 2=, B 7Iedle o= W8el e

O 27] w344 A7) goie B3t 9% 45}

9) Individually Adapted Health Behavior Change Programs retrieved from
https://www.thecommunityguide.org/topic/physical-activity on 2019.11
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20| SA| Folet Wt ZRKCPSTF, 2002)

e

CPSTF 34] A9l

Rl A E Ws T2 IR /hQ1e] T, A 9 ¥sh Fuof ghgo] AVIRE|A
AT AALES 5ok o ast 35 7ES JEAY AR AZEH: WY
A" A7) Ex AZEA 20 7137F 2T of Algt 227]) FL7t et ol A
2 oo 35 WSt (A AFE Q1A o], A4 BY T Bisie] iA By)E
2E gt 14 245 283t dEY 2E T2 ol o2y} 2L 7|&o] ZekE
(1) AAZEE 2x 44 9 230 oist 18 A3 3+ ZUEF

(2) N2 5 e oist A Y &

() A7) BT FAHH A7) dsks 53t 4s

4 AAZA A 2

(5) Yot A= Fso=zo] Ad BH

CPSTF 4] H7} Ak

NE AE Wt T2 ao] gy AXEES 5T AU} of ol AFS FAF
AZich 2 234 adke o123 2ok Al 2 AR A v A9d f94, g ¢
A &3 F7t

= 20E

Kahn EB, Ramsey LT, Brownson R, et al. The effectiveness of interventions to
increase physical activity: a systematic review. Am ] Prev Med
2002;22(45):73-107.

Task Force on Community Preventive Services. Recommendations to increase
physical activity in communities. Am ] Prev Med 2002;22 (45):67-72.

CDC. Increasing physical activity. A report on recommendations of the Task
Force on Community Preventive Services
[www.cdc.gov/mmwr/preview/mmwrhtml/rr5018a1.html. MMWR 2001;50
(RR-18):1-16.

Task Force on Community Preventive Services. Physical activity. In: Zaza S,
Briss PA, Harris KW, eds. The Guide to Community Preventive Services: What
Works to Promote Health? Atlanta (GA): Oxford University Press;2005:80-113

Z4=: (CPSTF, 2002) retrieved from https://www.thecommunityguide.org/topic/
physical-activity on 2019.11
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10) Health Communication and Social Marketing: Campaigns That Include Mass
Media and Health-Related Product Distribution retrieved from
https://www.thecommunityguide.org/topic/physical-activity on 2019.11
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11) Community Preventive Services Task Force(CPSTF) (2015) retrieved from
https://www.thecommunityguide.org/topic/physical activity on 2019.11
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Kahn EB, Ramsey LT, Brownson R, et al. The effectiveness of interventions to
increase physical activity: a systematic review. Am ] Prev Med 2002;22(45):73-107.
Task Force on Community Preventive Services. Recommendations to increase
physical activity in communities. Am ] Prev Med 2002;22 (4S):67-72.

CDC. Increasing physical activity. A report on recommendations of the Task Force
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Task Force on Community Preventive Services. Physical activity. In: Zaza S, Briss
PA, Harris KW, eds. The Guide to Community Preventive Services: What Works to
Promote Health? Atlanta (GA): Oxford University Press;2005:80-113

Zt&: Community Preventive Service Taskforce retrieved from https://www.theco
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