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A 2AdAEFR FA o8y Ay E4e B

1 FA o8 A 249 A & Y nF

53] Ay AR #AadS AWEEtr] sl
7FEA 7] o] E(family life cycle theory)d} 3ol 24
A (life course perspective)s 4 -83FAtH(Clark & Dieleman, 1996).
Rossi(1955)¢] A+ F7 ol sd 7t5AoF79 ddAd e e HAx
o AFtolty. 1= JEEA T ZF dAle wet 7t o] Wstet
A RS FA et dAe, Wskek oo H&str] 93 HFe
2 A7LE aFsAY 4 vEs se8e T 7Y A olF o
b Bkt (Rossi & Shlay, 1982). & Eo] x4 9
o e W 84 55 da8kA weEi, Ay
gAY+ starh jla 9
(Morrow-Jones & Wenning, 2005). 53] &2 7}+9
T A ELAEA 2 Tledol w7 wiEel, o
2T v 2 TheAo] Emuh olgdk A AofFT]4
F71 ol= e Wstel W§aetA Hrh(Clark & Dieleman, 1996). 413
AL oy A F4F 5 7FS AR B Aol A A5
A FAST, A = v A HaL, ool A olwd A FE 44
FA €& Bausta Qv (Bayrakdar, S., et al, 2019;
Dieleman & Everaers, 1994, Kendig, 1984, McAuley & Nutty, 1982;
Mulder & Wagner, 1998).

Ao kg A3l A FA% A& 9 F4ke] dAE

A ol ThE oF,
AYATEL

PN
% o]

T b
o2 B F oud, Ao AHE TS A4, 1, X]ﬁ olgd, +AH AA
5 og] Aldo]l x3%E 4 Qi (Clark & Dieleman, 1996). 7HQlo] Abo}
ZFAA At vt A A Al ko] dAAle] & FA s
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3 & w(Elder, 1994), 223 &4t 5 715 A3 A ols IA Tl
Ao Ao AAS PAdoted A= JFS T T
(Morrow—Jones & Wenning, 2005). Aol FTHAAE= Aol AFA Q]

A A A (timing) % AR E9] &4 (order), 8] € (sequence)s 7ok

U, 2€3 &4k, F7 olse 2 Aol 43 JFS Fuls F 3l
om FAe gk HAel wet A& FAbs dAV|sAY FE 4
5T old AFr Aden 24hs e T AR AstA dZH vE

ELgpSs
9 4 At (Mulder & Lauster, 2010).
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H-&= E¢ete] AHY 25 dAdl sbEolE EV|ek= AAoA A S
= 7138 &o] E3HET olgg HWHAA A Y HE&S AY FH
H]-§-3 AAstH, o5 AL F-57F AHE A= As AdsiAY
H AL AUE 7R A THEH(Courgeau & Lelievre, 1992). o & &9
Clark(2012)= BtHol= &55 S7HAAA A7F +4d3 #A4E A4 vt
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OO nz s 199(50.1)
(B%) gmgz o4 93(23.4)
b e BE O 125(23.3)
N ”;TL 1Z o 205(54.9)
) gz oy 117(21.8)
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y

‘EV;I
oAM= FA olgel w2t Ay

£

= A

£ Ho

A}o]

AR A5

<

il

A

w

Za9e] TraMineR,
19 tH(Gabadinho et al., 2011; Studer,

5]

Ay

R 423

3

WeightedCluster #| 7] A& o] &

)

2013). TraminR¥} WeightedCluster 3 7] *]

ol IARAL ommTMB #H7]|A S o] &3t tHBrooks et al,

§_|, Ry
ol

2017), L o] Lz
5ol BA% AR B

298 o] &8 AT

Ay

STATA 16.1

L=
T

=K

ok

o}
of

Pgos A3

A= of X (Abbott, 1995; Abbott & Tsay, 2000)°0] FHZx=

sk Al 4 (trajectory)

<)

Ao 7} A o] T}k
= 91 th(Aisenbrey & Fasang, 2017; Billari &

Piccarreta, 2005; Pollock, 2007; Spallek et al., 2014). =djel A &=

L=
[}

A=, 77

ojo

=
QL

gk

_7’|_



(2001), °l<=m](2017),
=48t7] fls wi<

=
M PAe T ge wAw dgdc. 9

nt
4
}011
()
S
—_
L
iy
©
N
hind
o
:IE
)
I
o,
it
N
Ay
s
i)
o

A 2} e ERrel A 9
Aef(state) R AZHES Aoy, 4 MAES AN 93 BB
HgS AdEe WAz AnE 4EF F gAY 2AdY B 24
ol g ANz AHe BEde] Azt e WAL fFsa

@
=)

(Aisenbrey asang, 2010).

AT 2 e itel e AE(state)= ZF =9 dAE FA A
= =7 W 5o wel 77HA "SR Bostlar, AE A f
ZEORFHY A Atem AYeion 1d dewm F &9 149
ANA &< TR A E JH T FAA S E (£ 3 2
A AR FA AEHE 1-ANTE, A AE, 3-AA/TE, 4

A/, 5-EA/FE, 6-EA/28, T-FEA' 2 EFsAth

[3£ 3-4] =7 ZEel md oA

Az
1D 1 2 3 4 5 6 7
1 L AR AR A AR Y
29 |za |z9 |=z9 |z |z9 |=z9
A4/ | AA, | AA | aA, | A | Ay | Ay
2 29 |28 |28 |29 | z3 |23 | =3
; A | A | = A A A | Ay
29 |33 |3 |23 |azy |z3 | =9
aA/ | aa;, | @A | aAas | @A | aas | sy
! 29 | &29 |23 |29 |23 |23 |9
Maztel AdE 4Ea7 N8 7 A Faese vmete. 43
2 2] ¥ (optimal maching method)& A}3|3}sh Hofol A &+ wjd 4

7ol HAeW, A wid A Foolm AE Y
|

3 ltHElzinga,
2003). HAAxHE Z+ wdzre AYE A=E3s7] 9

3 A3)/HA

_72_



o
o
rc
>
1o

o >
gl
o
O~
BN
gl
=
o
rlr
=
ue
il
=
>
>
o~
a2
M
>~
il
Jo
>
ot
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R AG/AAE Al F ol EARTE sdst JHY 2SS Y T4
Algteh, AFQY/AHAl = B YAl @2 4ol wld RAE sheed, ¥ 1
Wi o] FElE AAT ez AN AY o &L widel dEHE A
oy AXAF G 7] wEelv ey o] H g WAE AR ¢f
== WA Ak AAT = ol EF HAAE Bro]W oyt Ao
ATt AA/AAE ATEAY g A Bl =2 HES Foske Ao
T F43t(Maclndoe & Abbott 2004). ¥l #4129 F8 o]F o]
Al A5 EAst= Aol 7] wiEol, Lesnard(2006)+= A+ 4/2HA)
E A9 ARESHA @AY FYZAA AHEE aTE dvhal A H A

ok wjd o] Aot Fdd A /Al W&ol 7R kel 2 o
Al Hlge] drk o] olgtd A/ AAl= A

57 ZE=rHMaclndoe &
Abbott 2004). Aisenbrey$} Fasang(2010)2 AFd/AFA] vl &2 o A
Hl-&9] 04m & HFofsto] AY/AHAI7E AHE 5 =5 A A s AL, Aisenbrey
¢} Fasang(2018)%] Ag-olA= 05ME F-oAstdth. B A3 33l fof
AN = AA/AA v el 19 s Foginh tiA H&2 Hlo]E e 7
Hkalo] ZF AFefzE Aol & (transition rate)S E3lo] A EEE 497t

@rh(Aisenbrey & Fasang, 2018). o %% A §e ofel 43 2ol
HET S Ak
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SCy =2 - pj— Dy

SCy= Al ¢+ A j Akole]l Al H]-&(substitution cost)el™ p;=
FE PIA R 2 Aok dolg, pis A PIA AEE deldhe

golth. AEjzre] dolrk He A = FF AHES FHU
AV 27k HH, et o7t RtEA] A sk A AN S A2
0o =t} thi-o] Abg|afst Lopo] Aol M Abd/AHAl WEo® 1
= AHgete A2 AN g HWA A 29 dubs Abgsko] Akl AkAl
7F AL deojubA] @Al sk Aol

H] &

)-.—4 in
°
g

e

[3 3-5] wiAZr Al ALt Abel

H A 7F Bl <& o) A 2]+ 2 A+ o )
1. ‘4433333 4 433333|4433333o
1, wiE2 | 2. ‘4333111 4333111|l94333111
H| & 02002221 00007221
2. ‘4333111 4333111433311 1 @
Hjd2, wjd3 | 3. ‘3333333 3333333|2333332333
H| & 20002221 0002221

i A A wj Azt A AlLkel digh FAIAQD AbEE 2
ol AbEl1e] g ‘4433333’ 0%, 1datet 2Rt = A A/ A )9
< 7FA AL Qlaz, 3dztell A 7AxEA = 3(AAl/FE)e #e 7HA AL
o, Abe 29 wjde 43331117 1dxbolE 49 S, 2dRE 4d 27t
A= 39 s, bAATH TdAMAI= 1(AVHTE)Y #e 7HA A
ot ARE 39 HHOﬂ% ‘3333333’¢1H, 1WA} Al T AA7MA] B5F 39 Fhs
ZFA A Q) HjE-S AAA717] A8l Ad T AHAE &8st
o} A vk id%’é} WAl Al /A A e dAIE S st WA s ot W

o]
=]
Hol sl HA ujARe o WEEe xFolA wgol g He

=omd

pocs

rr
ol
1>
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WAS Addth dAgAE AQ/AANE L B g 28 HEes

®

AbEL AFEIZE A AAIZT7] Qe A TS ARE S A 1d AR 4
¢ 34dxe] Fo] sdetH, 2dxet 5-7AAE A Sl okt R E 2449
Hl-go] ARt AFd/AHAler dAlE et BA e AF A2
FZo 45 Abdsta, Al 6-7dAF 33S 11UE i A, 1Ela AbE2
o] wxut ‘'S 2bAlEhA AbE 13 29] wjdo] A& ATt ojujeo] H]&
& abd/abAl 23], Al 23] 2 2%1+2%29] 62 S HAA FTh AlgE 2
o AMHI3E wlalekH, A vhS AR wf 2-4dxt= 3338 FHSkaL,
IdAkel 5-TdA = dA|sHA] 7] wlol 2x4=8¢] H]-&o] TAZ. A}
d/AA et HAE FAll AFED o wjd3¢ FHFel 4E AFdstar, H)
d29] 5-7dAE 333o® A | vid39] 7dAt FE AAlstE WA
og AdAAZA F vk olwe HEE AFY/AMA 23], WA 332
1%2+2x3=89] H|-&5 7FA A €t

ol A&l el A, A1 AbE2E HAIRES AFEE AAA AFY/AHA <}
WAE A ARES AdA o wel ALt 242 83 602 Afo]E Ho]
ARk, AbE29E ALEI32 Aol #AIRlel 82 AYE TRt wHeF A}/
AR SF A E BF AME e HALAUE ARESoE Ak 2+ AREl3
of ®ls] Abell1¥ o Zhgvha & ¢ AAIRE A vE AFE-ShE
= AREETY AER2E AR B®OAEIBE ELE AR E THAA
= HeA duegFe AAo]l T astH.

Ay A dadlE FT ;Y Az (hamming distance)= A TS A}
skt o] A% Ad/AA ok ARE e A EHA] A
H oz AA AlFS 8 As5olM e 1 dol&S AE3st7] o

woll Alztel wal AbH 1k dolgo] R YA WE

AC_)] g i O
e, FAA R & 2datdd AAl/ A AA/SEor WEkst
© A &0 Aol AAl/ARNA HAA/SEoR Htsls Ae T

Al AlRkgTt olofl whel trolud iR A= thAle] & 7bx] WU
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(Lesnard, 2010). ©]
o

el

]

1%

(time-varying) %< A&

s

B

|

Al e

Aol7k Qorw oy Y ALE e

o

T L
j [¢)

Al & o] YropA]

s

g2 st

)

HlEzt A o

o o]

(cluster anlaysis)

VS|
A

il

B

Foh(Aisenbrey & Fasang, 2010).

5]
pul

4 3}

2

e

—_—

0
K

ol

B

H] 2 8} ¢ tH(Studer, 2013).

e

"
B

N

—_
fi%e)

o] A7 Ward ®H (Ward,

oA A =

shA] &+
HojFEga <A Jdrh(Miligan & Copper, 1987).

o] o] gAI =4

s

443

2 1% (dendrogram) ¥ 72

=
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oo ®Ha] PAM(Partitioning Around Medoids) & ig]=9 AS$ ZF=
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5t

2 712 v A4 (Studer, 2013)9]
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R
M
o,
=
S
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iR
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rlo
Ho
Xl
2

2 AT AE A e & AolE HESH] fa A" S48 W
Aoze HAWMAEY doluy iy AgE Hlastlal, A o
B AY/AA A" HEE vEA ste] Haggd. FAIH SR
Aisenbrey$®} Fasang(2010)e] Ap#lol] wel AFY/AHA vl&S 7HE =2
WAl BlEe] 04 = AdAdstar, ARS|FstEore] o AdPdrEo] A4
3t 139 ZolE vkt 73 WHoEE Wardy A4 - E
A3 PAM A4S vtk 7 e 2 #3 B 2
A7) Y8 3 AFEE F8 BERARY S AnRa HAH 2R

? THEZ

A
of 7p7hE 2H A FEE AAESAT olF A Mg TR

F = A A 31 A B (Studer, 2013).
A4 IS A48 9% T8 BERAEE e 2o 78 B R
3% % PBC(Point Biserial Correlation), HG(Hubert's Gamma), 3
TR7F A" dE& Adste 8s S AREE, -1-1 Aol &
= 7MW E&5E ER7F & HAeS v dth(Hubert & Arabie,
1985; Milligan & Cooper, 1985). HC(Hurbert's C)& AA 27239}
ol B4 7hed HA ERFAbelo AolE FAst= AXEE 0-19 TS UF
A] o2 HHo] BFo /7SS ousitt, ASW(Average
Silhouette Width)¢] 74-¢ Folx Fwtel SH #FA9 dAdol 7]
HE 543 Jd il b8 #SXNE2FHY

ZAE Jit

i
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4,
M
Y,
lo,
Sy
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A9} vt AbEdoh ASW ko] v A9 Juzte R
shA] AW, Jd W] sdAdo] ofsivt= Ae ougy. @
0-1 Atele] W& 7FAH, 0.71 o]dolH F/F7F wig & HJAThL =
T 43, 051-0.702 Wol=dwrst 7/ AE], 0.26-0502

A Bow FAHoR HEoldl MY EFY 7hed, 025 olske &
F Ayt vmges AL 9udith(Kaufman & Rousseeuw, 1990;
Studer, 2013).

FA o8 §@9 wgol Hed BAsAL deow tgus BAL
Fgotel 24 FA og f3e APads Bt
2. NERRY FA ot A FHAH

2 AFols AeF5Y FA ogd & AR AY L =4 Y
% 3] o] 4kAI 7 A = E & (discrete-time hazard

]
model)& & AT.  olE  fs Ase  FHE AV

(person-period) d Bl & A F+Z 88t FEAs gt BAo] A}83d AHdu
ALY A =20 Ao WE AR A Y 24 s E 9
2 AEsIAR AA Y F4E AHES sinith EH o WA

o ZAbutth S AdrE dXeA] e A7 Btk = =4 A Y
o] Ageole E2F AAS HER ZASHA &9a AYge] WeEs F3
AMRE 2 o EAbEs 1 F AMT] wwoll o] AbAIZE B o] A gettt
i et

OJAFAIZE A= L Z} o] akAIZF F7H(discrete-time period)©l A
G A AR S BsHA g2 tAde] AHdS AR 21 F FE
S FA3H(Singer & Willett, 2003). o]#3 ZAH F&5L A=
(hazard)2tal &b, th53 o] A 4 gt

ol
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n at m'skj

jTREel

T
T

bod, 24

5]

(54 3)

ap t oy (ﬂmeij) +ay (ﬂmezj)Q + 51X+ 527,

logit h (tij)

7 IPARE

A

AFol= =4 94 T4 (link function)E& 835}
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e
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Time,.
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a7l f8 dwkst Fopd I FEAM S FHSATE. dRbH o R A
oF & A JHo WHaye Xobd BEE JHAStE ste Aol At
(A5, 2007; o, 2011). Eotd EXE 7HAHShE ol 3R
%! Bt Fako]l 4@ AS sk, AA A
2F3E (equidispersion) 7]=°0] S5 7] oJ@us A
7F Ath(Hilbe, 2014). T4 Habke] Hu vt & 3o AFE(over
dispersion) &2 HHT} ZHE 34 AFE(under dispersion)?l A9 9]
g 7ol fiuiE T 71 7E8e] fiulE A9 BFEo Ao et
Aste] AFstr] o e it
7bel Ay s A AAATES AYFTE JAa AR
S Baghel lE=d(Wang & Famoye, 1997, A& <, 2007), ¥4 AFE7F
A Ae 2F QA7 A FA ] FAXY EAA FoA4
S SO (Hilbe, 2014). 342 AFZ7F wAg A9 ok
3 g

g #gats Zol o A¥H A

o
of\
b
rE
-
1o
o

sl XolF FAEF
(Wang & Famoye, 1997). & AFoA % o3t H4 AE FAE OF
7] 918l dwkst xolF IARAS EEste] 24 s
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A4 A2

19.1%, JGﬂ%%% 15.8%, 54ﬂ%i§ 13.5%, FEH 6.0%, HA/
A7%, EA/5F 05%%E Yetst. ol% HAA A7E/5 9, A
/T@e] Hl&o] Frtstar, ATV Aad, AA/AE, DA/ &

&2 faste] 7dAt = AT/ FH ol 314%E 7MY =2 H &
3} AA/ A2 260%, AA/T3 21.8%, A7HAE 11.2%, HFEH
3@&%%Wi%£ﬂ%,%ﬂﬁ?@22%€2§J4ﬂ%q.

K

[ 4-1] A E&FFo] & AxE FAH AHE (n=934)
5ol A (%)

T 271/ 271/ A A/ A/ A A/ A A/ o
A=} . _ _ _ . _ TR
=9 | =9 B =9 B
1 15.9 135 19.1 40.4 0.5 47 6.0
2 17.0 14.0 19.7 38.4 1.2 49 47
3 19.2 14.8 20.7 34.6 15 49 44
4 22.2 129 21.3 32.9 18 45 45
5 25.7 12.2 215 30.6 19 4.3 3.8
6 28.3 12.0 21.3 28.8 2.1 3.8 3.8
7 314 11.2 21.8 26.0 2.3 3.8 35
A A 22.8 12.9 20.8 33.1 16 4.4 4.4
- 83 -
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934), sorted

934 seq. (n

1 62 144 236 328 420 512 604 696 788 880

year

P =
T
HAloE

Faffe= W
Mt
EL TR

ooo
EEO

(18] 4-2] =& o|& 7dzF 7 Ae)el W3t

[3 4-2]= 1d3e] FA4 Zud= 29 571 FA dH A& 64
(State—permanence—sequence)9] HiEel &S HoEr, 72 wde 5
4 FA AUt 2 98 AFIIAEAE et dE So] (AHF
d, Nl A YT d FA BEHIE 1At ASEJATGE onlolH, (=}
7HEd, 2)-(AA/FEHE AHFTE 7 AuE 2ds Bl 5 A/
=3 F7 ”Eﬁi S-S HWthe onjoltt

A7 EB(AFA) o2 Alze 9= 1489 eldlen, 387kA] Al wf
& o] %Xﬂé}»\‘:} o5 TAAA Al&ZeA At/ FTEE FASHE A
o] ~7F o 70.3% % e Hl&S AA T ATHAP(EEA) SR A
ek A9 126/ oo, 367H4] Afrujde] =AYt o]F 7Tzt
ALNA A7 2HE FASE AT oF 468% A, A7/l 34

FAFHFR AN/FPOR olAbd 44 B A7} T1%, AT
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2 28 AFEHE AbFPer olabE 5l mule A9t

AA/z(FFgM ez Aze F9-5 178%ellom, 407F4 a1+ )
ALEA AA/EBE FA = 25
, 2 1dAlE AA/FF ATyt 23 AFE 2}
4 ATt AHEIZE 45%, AA/F3 el 4d3F AFS)
Foll A ym A 3de Hules A97F oF 39% %Atk AA/ A
ol Al AJASE A9 3TTH o R UM wtow, iy widoe] 827FA =
2 FA ez A#stE Al vlE &9 7dzt AdiA
ARHE ddste Aoz yswd. 7493 dA/A29E FASE HE
& o 47.0% A oH, AA/ AN 63 Bula TAA] HA/FHoR
o] Abgt ALd| 7} 3.2%, A/l 1d7F AFsta AA/FH o= o] AR
Aol 27}y 27% 5o 2 eIt
9 19xte] YA/FR (@A) o w Nasts AldE 5Y R Ao
B oh(afugd 37kA). %Aﬂ/ FAFA) o2 A& Ae-E 41,
257kA o]l AP &l A AL EA/A28S 143
B ASE o 318%E W2 H&S mYon dA/2ge) 5dzt AFs
ot A7l FEE o R olabete] ymA] 2dS Hul= AbElZE 6.8%, €A/
i?’ﬁOﬂ 197 AFsg7E 235 AA/ A8 o2 o]Alsle] 6d-S B
7F 46% ToE JERET FRF(EA)NA AENES Az
= 56 eI, 267F4 afufde]l AU & TAATA Al
of & = 286%° wEHst o, £l Ax7t St A
I SRR "l e FA Aus 4dsts 2oz Yy

o
ht
®
O‘SL

rU

&
I oﬁ 11]

_I_/
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-
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2~

A &

1A=}

= A 29 570 e A% w4 n %
A7V Ed, 7) 104 70.3

. 7Y%, 2)-(HAA/%H, 5) 4 2.7
(n=148) A7HEd, 3-(AA/ZH, 4) 3 2.0
7Y/ =3, 5)-(AA/FH, 2) 2 14

7y Ed, D-(A7H 429, 6) 2 14

A7V 28, 7) 9 46.8

A1) 2 A7H /28, 3)-(A7/ZFH, 4) 6 7.1
(n=1%6) A7H/2d, 2)-(A7HE 9, 5) 6 48
A7H/ 28, D-(HAA/29, 6) 5 48

(728, 6)-(A7H5E, 1) 3 4.0

(AA/Z8, 7) 93 52.3

gy (HAA/Zd, D-(A7HZEd, 6) 8 45
(0=178) (AA/F3, 9-(A7FEE, 3) 7 3.9
(AAM/F9, 5D-(A7HZFH, 2) 3.9

(HA/Zd, 2-(HAA/Z9, 5) 3.4

(AA/28, 7) 177 47.0

A5 (AA/28, 6)-(AA/ZH, 1) 12 32
(0=377) (AA/28, D-(AA/Z4, 6) 10 2.7
(AA/28, 3)-(RA7H%F4E, 4) 10 2.7

(AA/28, 5)-(RA7H%FE, 2) 10 2.7

/2 (EA/Z8, 7) 40.0
(0=5) (EA/zd, 2-(A7H/Ed, 5) 40.0

(EA/Fd, 2)-(HAA/29, 5) 20.0

(EA/28, 7) 14 31.8

BRre Jxﬂ/ié 5)-(A7H/%9, 2) 3 6.8
() AA/29, D-(AA/29, 6) 2 46

(%xﬂ/ié 3)-(A7H/ 29, 4) 2 46

(EA/2d, 3)-(HAA/29, 4) 2 4.6

(F23-, 7 16 286

oo (F-E23, D-(X7H23%, 6) 4 7.1

(TH*S(‘;) (2, D-(AA/ZFH, 6) 4 7.1
(FE23, D-(AA/x9, 6) 4 71

(F-23H, D-(X7H/%9, 6) 3 5.4
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teow 7zt F7 Al do]&(transition rate)S Ay H AT [F
4-3]12 tA1 @8 el 2+ F=AH AE7) t+lAldoll o A FEE AolskA
=4 I Holg&S YUE U= X2 BRE AES Bd4% Asmolth gRE
o] A% 19 Ho%: sd3 A HEHE FA = Aoz YERET. Z
HVed A% g2 ddE 543t FEE FA3t= v Eo] 934% U S
o AA/ s 88.6%, A7H 86.1%, AAl/A~9 87.6%, HA/FF
87.1%, AA/A~8 82.6%, F-5F 783% oz UEyT]

19 5 & FA AHUE olEsteE A4S Ayrd, tA]Hol A7 A
F3 HAAM/sH AFste A A7/TH (A 6.3%, 64%)0. 2 o)F
st A7 Addoer o BUt AA/AE AFAE te sllol HAl
/8 (48%) 0.2 o]Fdl= A7t Bt dA/F8 AFAE A EFE
o2 ot A7 47%F o, HA/ A ﬁxﬂ/iﬁé(5.9%) =
A7V/ZE8(43%) 0.7 o= AU Bl BEnHe AFEE A
= e o A7HEFE(6.3%) B AA/AHAT%) R o5 = G-
7 2okt
[ 4-3] Z+ A AaE dol& (@A AH)

-1 —2 —3 —4 —5 —6 —7
1- 0.934 0.011 0.024 0.015 0.003 0.005 0.008
2— 0.063 0.861 0.026 0.036 0.003 0.004 0.007
3— 0.064 0.009 0.886 0.027 0.005 0.001 0.008
4— 0.037 0.022 0.048 0.876 0.003 0.011 0.002
5— 0.047 0.012 0.012 0.012 0.871 0.012 0.035
6— 0.043 0.020 0.024 0.059 0.020 0.826 0.008
7— 0.063 0.040 0.040 0.047 0.016 0.012 0.783

A=AN/EE, =AY/ 28, 3=AM/FE, 4=AA/28, =LA/, 6=4A/28, T-2rR
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), 1dael - 2322 dojZd u e AFA

ATk A7t AAl A dAl/FE R ol Fdt 5 A
Aetd Aol =E5w dA/A% Ee FEF AFAVE A/FE R
ol 5dt A7 AUlH LR Wkt o5 &<l SdAAA 6dAL, 61
A A TAR R HolZd w 1E FANEHRE o
A/ 2EY B dA HHE FASE HlEol 70-85%% FEIS
Ag & FA el vls] wEdtt. dAl/AGY B¢ AE Zele 1
9

T

d3F 114%, 233k 87% & AAl/~d ez &A7F= Hleol =%k, 54

of
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O
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¥2
32
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Aol AT/ FRoR oFe MEE 10%E BUT ¥R AFAE
9 1-2dae] was) e 24 duz olagort, ofFdt )
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(& 4-4] A58 FA Jepa Aol (n=934)
BRI FA ZED
oz} AFE (1) — 1 — 2 — 3 — 4 — 5 — 6 — 7
1— 0.872 0.027 0.027 0.027 0.000 0.020 0.027
2 — 0.032 0.825 0.032 0.087 0.000 0.008 0.016
3 — 0.056 0.017 0.831 0.067 0.022 0.000 0.006
T1 4 — 0.027 0.034 0.061 0.854 0.000 0.019 0.005
5— 0.000 0.000 0.000 0.000 1.000 0.000 0.000
6 — 0.068 0.023 0.000 0.114 0.023 0.773 0.000
71— 0.04 0.107 0.089 0.089 0.018 0.018 0.625
1— 0.887 0.019 0.044 0.025 0.013 0.006 0.006
2 — 0.053 0.870 0.038 0.023 0.000 0.008 0.008
3 — 0.065 0.011 0.848 0.049 0.005 0.005 0.016
T2 4 — 0.036 0.045 0.061 0.838 0.003 0.014 0.003
5— 0.182 0.000 0.000 0.091 0.727 0.000 0.000
6 — 0.000 0.000 0.043 0.087 0.000 0.826 0.043
7 — 0.091 0.068 0.023 0.023 0.045 0.000 0.750
1— 0.905 0.006 0.050 0.028 0.000 0.000 0.011
2 — 0.109 0.797 0.029 0.043 0.007 0.007 0.007
3 — 0.073 0.005 0.891 0.021 0.000 0.000 0.010
T3 4 — 0.040 0.015 0.034 0.895 0.006 0.009 0.000
5— 0.071 0.000 0.000 0.000 0.857 0.000 0.071
6 — 0.022 0.065 0.043 0.043 0.022 0.804 0.000
7 — 0.024 0.000 0.024 0.024 0.024 0.024 0.878
1— 0.966 0.010 0.014 0.005 0.000 0.005 0.000
2 — 0.058 0.883 0.025 0.025 0.000 0.000 0.008
3 — 0.075 0.010 0.899 0.015 0.000 0.000 0.000
T4 4 — 0.042 0.010 0.042 0.899 0.003 0.003 0.000
5— 0.000 0.000 0.000 0.000 0.941 0.059 0.000
6 — 0.048 0.000 0.024 0.048 0.024 0.857 0.000
7 — 0.071 0.024 0.048 0.024 0.000 0.024 0.810
1— 0.954 0.008 0.013 0.017 0.004 0.000 0.004
2 — 0.035 0.921 0.009 0.035 0.000 0.000 0.000
3 — 0.050 0.005 0.930 0.010 0.000 0.000 0.005
TS 4 — 0.045 0.010 0.028 0.902 0.003 0.010 0.000
5— 0.056 0.000 0.000 0.000 0.889 0.000 0.056
6 — 0.100 0.025 0.000 0.025 0.050 0.800 0.000
71— 0.086 0.000 0.000 0.000 0.000 0.000 0.914
1— 0.973 0.004 0.011 0.000 0.004 0.004 0.004
2 — 0.089 0.884 0.018 0.000 0.009 0.000 0.000
3 — 0.065 0.005 0.910 0.005 0.005 0.000 0.010
T6 4 — 0.037 0.011 0.056 0.881 0.004 0.007 0.004
5— 0.000 0.050 0.050 0.000 0.850 0.000 0.050
6 — 0.029 0.000 0.029 0.029 0.000 0.914 0.000
7 — 0.057 0.000 0.029 0.114 0.000 0.000 0.800

) 1=, 2=V 4%, 3=/, 4=AA/29, 5=2A/FF, 6=94/4F, =757
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[ 4-5] A&FF] S48 FA A= AS717H (391 ) (n=934)
=n vl
1 2 3 4 5 6 7
A& 104 049 160 315 011 035 026
i FEa
ES (@15, A7) 142 089 144 244 021 031 029
j FAA 2.04 0.97 1.58 1.81 0.03 0.25 0.32
) 71ER Al 180 131 111 196 009 036 037
rs 70% o] 3} 138 106 118 263 010 046 018
5 70%-100%
4 o5 171 093 150 233 005 025 025
& 100% %3} 172 071 172 196 020 020 051
o
El or o] 157 094 183 214 012 023 018
o]
o]
H(t 9] o] 161 08 108 250 011 038 044
1)
2008 139 127 143 19 010 049 037
. 2009 140 083 170 244 004 026 033
ol 2010 151 08 163 210 029 026 037
2011 152 078 171 235 006 035 023
< 2012 155 091 119 270 013 027 024
= 2013 163 106 123 239 015 019 035
2014 188 083 148 202 003 044 032
s~ & 30Aels 120 103 140 251 016 037 032
= B 314 o4 18 103 112 227 008 023 045
Ao 284 o3 143 078 151 250 010 037 031
LR 204 o] 184 084 166 208 011 027 021
- 97 -



0.89 1.21 2.46 0.16 0.36 0.48
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ol
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=
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(£ 4-6) A2 24 WA 2 TAS dueFe) BE R AL vw

2 OM-+hclust OM-+hclust OM+PAM OM+PAM

LA ) . DHD+hclust . . DHD+PAM

. (indel=1) (indel=0.794) (indel=1) (indel=0.794)

T PBC HG ASW HC |PBC HG ASW HC |PBC HG ASW HC |[PBC HG ASW HC |PBC HG ASW HC |[PBC HG ASW HC
2 0.36 0.33 0.34 0.21]0.41 052 0.35 0.20]0.39 0.35 0.35 0.18|0.35 0.27 0.31 0.17|0.35 0,50 0.32 0.15]047 053 0.34 0.17
3 057 054 044 0.21]0.61 0.74 0.46 0.18]0.58 055 0.45 0.19(0.67 0.72 0.48 0.14|0.66 0.81 0.47 0.15(0.66 0.70 0.46 0.15
4 0.73 0.74 052 0.12]0.75 0.89 052 0.11]0.76 0.77 0.53 0.10(0.78 0.85 0.57 0.08|0.76 0.90 0.57 0.10]0.77 0.83 0.56 0.09
5 0.80 091 057 0.06]0.81 0.96 057 0.06]0.82 091 058 0.06(0.83 0.92 0.61 0.05]0.85 0.98 0.62 0.03]0.82 0.90 0.60 0.06
6 0.82 0.9 060 0.05[0.83 0.97 0.60 0.04|0.84 0.95 0.60 0.04]0.87 0.98 0.65 0.02[0.87 0.99 0.65 0.02|0.86 0.96 0.64 0.03
7 0.81 095 0.58 0.04]0.81 0.98 0.59 0.04]0.84 096 0.61 0.04|0.82 0.97 0.61 0.03[0.82 0.98 0.62 0.03|0.82 0.95 0.60 0.04
8 0.82 096 0.60 0.04(0.81 098 0.60 0.03]0.84 0.96 0.58 0.04]0.81 0.96 0.59 0.03][0.80 0.98 0.60 0.04|0.82 0.95 0.58 0.04
9 0.80 0.97 0.60 0.03]0.81 0.98 0.59 0.03]0.81 0.96 0.55 0.05|0.82 0.98 0.61 0.02]0.81 0.99 0.61 0.02|0.83 0.97 0.60 0.03
10 0.77 096 058 0.04(0.81 0.99 0.60 0.03|0.79 0.96 0.55 0.05{0.81 0.97 0.62 0.03]0.80 0.99 0.62 0.03|0.82 0.97 0.61 0.03
11 0.77 097 058 0.0310.78 0.98 057 0.03]0.78 0.96 0.57 0.05/0.80 0.98 0.62 0.03]0.79 0.99 0.61 0.02|0.81 0.97 0.61 0.03
12 0777 0.97 0.60 0.02(0.78 098 0.57 0.03(0.76 0.97 056 0.04|0.78 0.97 0.58 0.03]0.76 0.99 0.59 0.03|0.78 0.97 0.58 0.04
13 077 098 059 0.02(0.77 099 0.58 0.03(0.76 097 056 0.04|0.77 0.97 059 0.03][0.76 0.99 0.60 0.02|0.78 0.97 059 0.04
14 0.77 098 0.60 0.02]0.77 099 059 0.02]0.76 097 0.56 0.03|0.76 0.97 058 0.03{0.75 0.99 059 0.02]0.77 097 0.58 0.04
15 077 098 059 0.02(0.77 099 059 0.02|0.76 0.97 057 0.03]|0.75 0.97 055 0.03]0.71 098 0.58 0.05/0.75 0.97 056 0.04
17 077 098 0.60 0.02]0.77 0.99 0.60 0.02]0.76 098 0.57 0.03/0.75 0.97 0.55 0.03{0.75 0.99 0.60 0.02[0.76 0.97 0.58 0.03
18 0.77 098 0.60 0.01(0.77 099 0.59 0.02|0.76 0.98 0.58 0.03]0.74 0.97 057 0.03]0.75 0.99 0.60 0.02|0.76 0.97 058 0.03
19 0.75 098 0.60 0.02]10.77 099 0.60 0.02]0.76 0.98 0.58 0.02|0.74 0.98 0.58 0.02]0.75 0.99 0.60 0.02|0.75 0.98 0.59 0.03
20 075 098 0.60 0.02]/0.69 0.98 058 0.03{0.76 0.98 0.58 0.02]0.73 098 0.56 0.03|0.73 0.99 0.60 0.03|0.74 0.98 0.58 0.03

#3) A S d 2 72 A3 (PBC, ASW) 19 HA @S ovlet, 252 7z Axd 259 IS o
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[ 4-8] AELRE] 54 FA o] (%91 %)
A% A EEQE | el ofn . o o
(t1) (t1) (t1)
T= . o
o 5 70%- g
B A B I | 70% - 100%|
& N - 100% 2} =] 08 09 10 11 12 13 14 A o] A
(A, A A= | g Ee
ol 3 of o
Z71)
1 | 77 122 234 192|153 171 152 137 180 | 102 85 179 136 149 188 199 | 312(23) 295(25)
2 |52 112 126 180|144 118 81 | 116 115|163 96 98 95 114 159 99 | 30.3(23)  29.3(27)
3 1165 153 180 120|123 167 186 | 202 113 | 102 160 205 170 126 148 17.1 | 30.4(20) 29.1(2.5)
4 | 412 288 223 246 (330 289 237|249 325|245 319 259 272 354 296 238 | 305(20) 285(2.7)
5 1108 112 86 120|111 75 128 | 75 135|163 75 134 88 91 108 11.1 | 30.0(28) 282127
6 |106 214 151 144|138 180 216 | 221 133 | 225 266 125 238 166 102 182 | 30.1(20) 28.6(2.3)
AA [100.0 100.0 100.0 100.0]100.0 100.0 100.0| 100.0 100.0 | 100.0 100.0 100.0 100.0 100.0 100.0 100.0| 30.4(2.2) 28.9(2.6)
AR 194 295 278 167 | 333 305 296 | 466 468 | 49 94 112 147 175 176 181 397 537
chi’ 58.7° 245" 37.2 42.3 -
p < .05 "p < .01. p < .001.
F) 1=27/598, 2=2A71428, 3=AA/58, 4=AA/28, 5=9A4 2L FE2F 6=43 o=
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[¥ 4-8] AERR] EAE F7 o] H (A ) (91 %)
2 wEFE s
A A o] A A T4 o] A
CR 9z qm o st - o st [~ o s} 2z A 2z 7 5 2z 7]
St gE o4 T Tt gE o9 T g o9 |00 aE: g | 00 az: gx| 00 uE g
o3t thE o3t % o3t hE ol 3 ol 3 ] 3}
o] ol o] 4 o] o] ol
1 |157 152 159 186|179 111 162 74 |141 172 155 256|139 142 219|152 11.1 226|128 163 214
2 1108 152 105 7.1 |149 247 104 37 |81 107 106 93 |[170 107 76 |200 121 97 [144 98 6.0
3 1133 172 161 143| 60 86 167 148|182 213 155 140|130 166 167| 57 146 183|192 180 154
4 | 325 256 284 329|269 333 261 519|364 219 305 209|300 294 257|343 292 247|264 295 265
5 139 124 83 100|194 111 104 74 |101 130 62 116] 91 115 95| 95 136 108| 88 102 86
6 |139 144 210 171|149 11.1 203 148|131 160 217 186|170 176 186|152 196 140|184 163 222
A4 [100.0 100.0 100.0 100.0[100.0 100.0 100.0 100.0{100.0 100.0 100.0 100.0[100.0 100.0 100.0|100.0 100.0 100.0{100.0 100.0 100.0
AbEl4] 166 250 448 70 | 67 81 222 27 | 99 169 226 43 | 230 494 210 | 105 199 93 | 125 295 117
chi2 187 33.0 19.8 18.7° 20.9° 9.9
p < .05 "p < .01 "p < .001.
2) 1=A47H/% 9, 2247k 29, 3=9A/%9, 4=04/23, 5=94 2 22 6=4F %
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[ 4-9] Al&FFeo B A ol tgg=zAd &4 (N=934)
FA olHUE=AA/A2Y)
W A7V F 8 A7/ 28 AN/ A 2 72y e olF
B(SE) D(SE) BH(SE) D SE) B(SE)

AT AFUE=A <)

= 0.82(0.36)* 1.18(0.40) 0.34(0.29) 0.41(0.33) 0.69(0.27)=

F Al 1.92(0.35) % 1.58(0.41 )3 0.86(0.30) 3 0.50(0.36) 0.62(0.30)=

71e} A= 1.60(0.39) %33 1.84(0.43) %3 0.33(0.36) 0.73(0.39) 0.44(0.34)
7FAS(7]5=70%°] 3})

70% %3 100%°] 3} 0.25(0.27) -0.25(0.30) 0.14(0.28) 0.06(0.33) 0.15(0.27)
10096 = 2} 0.51(0.32) -0.36(0.36) 0.31(0.32) 1.06(0.35)*x* 0.30(0.31)
gt o] of B(7]FE=¢]Hol) -0.08(0.26) 0.68(0.28)* 0.79(0.26) -0.55(0.30) 0.71(0.25) =3

2T AE(7]+£=20144)
2008 -0.42(0.61) 0.66(0.57) -0.38(0.60) 0.10(0.56) 0.22(0.50)
2009 -0.84(0.49) -0.20(0.50) -0.33(0.42) -0.73(0.52) 0.01(0.38)
2010 0.17(0.39) 0.02(0.47) 0.22(0.38) -0.02(0.43) -0.47(0.41)
2011 -0.31(0.37) 0.02(0.43) -0.06(0.36) -0.39(0.43) 0.18(0.34)
2012 -0.56(0.34) -0.15(0.39) -0.70(0.35)* -0.60(0.40) -0.52(0.33)
2013 -0.15(0.33) 0.40(0.38) -0.30(0.34) -0.18(0.39) -0.76(0.36)*
2T A4 0.13(0.05) = 0.06(0.05) 0.05(0.05) -0.06(0.05) -0.03(0.05)
EJAuFGFE(]E= 1E olsh)
A& 0.04(0.34) 0.57(0.36) 0.37(0.33) 0.00(0.35) 0.17(0.34)
& -0.23(0.31) 0.07(0.35) 0.03(0.32) -0.58(0.34) 0.38(0.31)
skl o] -0.30(0.46) -0.53(0.60) -0.29(0.48) -0.46(0.53) -0.00(0.46)
5 ASFEE=%E olsh
BT 0.09(0.28) -0.31(0.27) 0.27(0.27) 0.30(0.31) 0.09(0.25)
AU E ol 0.96(0.33) 3 -0.22(0.38) 0.55(0.34) 0.34(0.40) 0.23(0.32)
AP (E==24) 0.26(0.24) -0.37(0.26) 0.26(0.24) -0.28(0.27) -0.07(0.23)
e =5.99(1.60) %33 -3.96(1.75)* -3.38(1.54) 0.83(1.63) -0.61(1.47)
log likelihood -1509.67
chi? 218725
p < .05 "p < .01. "p < .001.
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[ 4-9] Al&H TR EAE FA oy gad=z4 &4UAFH) (N=934)
FA olHUE=AA/AE)
Ll A7V S8 A7/ A AA/53 44 2 2Ry & olF
Bb(SE) B(SE) b(SE) B(SE) M SE)
AT AGUlE=A<
F=4A 0.85(0.36)* 1.14(0.40)%x* 0.32(0.29) 0.51(0.34) 0.70(0.28)x
F Al 2.00(0.36) #3 1.51(0.41 )% 0.87(0.30) 3 0.69(0.37) 0.71(0.31)*
71EF A% 1.69(0.39) % 1.75(0.43) % 0.31(0.36) 0.95(0.39)* 0.51(0.35)
AJT FFAES(ES F9d) 0.30(0.09) s -0.09(0.11) 0.21(0.09)= 0.52(0.09) #3x* 0.36(0.08) %
ghlH o] 2 &S -0.07(0.05) 0.10(0.06) 0.05(0.05) -0.13(0.06)* -0.03(0.05)
Z&T AX(7]3=2014)
2008 -0.35(0.61) 0.60(0.57) -0.38(0.60) 0.24(0.57) 0.24(0.50)
2009 -0.74(0.49) -0.16(0.50) -0.20(0.42) -0.54(0.52) 0.19(0.38)
2010 0.26(0.39) -0.02(0.47) 0.26(0.38) 0.21(0.44) -0.37(0.41)
2011 -0.25(0.37) -0.07(0.43) -0.06(0.36) -0.25(0.43) 0.21(0.34)
2012 -0.54(0.34) -0.14(0.39) -0.68(0.35)* -0.53(0.40) -0.47(0.33)
2013 -0.14(0.33) 0.45(0.38) -0.30(0.34) -0.15(0.40) -0.72(0.37)x
& A4 0.12(0.05)= 0.06(0.05) 0.05(0.05) -0.10(0.05) -0.04(0.05)
EAWEFE(V]E= 1F old})
A& 0.02(0.34) 0.60(0.36) 0.42(0.33) -0.05(0.35) 0.19(0.34)
& -0.30(0.31) 0.08(0.35) 0.02(0.32) -0.85(0.35)* 0.29(0.31)
skl o] -0.42(0.46) -0.53(0.60) -0.30(0.48) -0.87(0.54) -0.15(0.47)
¥ AEFE)E=%E o)
& 0.05(0.28) -0.34(0.27) 0.22(0.27) 0.25(0.31) 0.00(0.25)
A& ol 0.83(0.33)* -0.29(0.38) 0.41(0.34) 0.18(0.40) 0.02(0.32)
A7 E=EA) 0.26(0.24) -0.40(0.26) 0.25(0.24) -0.41(0.27) -0.06(0.23)
e —6.84(1.63) %3 -3.60(1.77)% -3.96(1.54) -0.42(1.68) -1.69(1.49)
log likelihood -1503.65
chi® 230,763
p < .05 "p < .0l. p < .001.
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3E 4-10] AEFFo 54E F7 oY vt A A (N=934)
A elg U E=1AM/2E)
H 4 A7V P V] AA/FH A 2 ey &3 olF
B(SE) B(SE) MSE) b(SE) M SE)

AT AFUE=A <)

= 0.88(0.36)* 1.17(0.41)% 0.43(0.30) 0.46(0.34) 0.73(0.28) 3

F Al 2.08(0.36) 3 1.61(0.42)%xx 0.97(0.31)#* 0.60(0.37) 0.68(0.31)=

71e} A= 1.65(0.39) %33 1.81(0.43)%xx 0.37(0.37) 0.72(0.39) 0.42(0.35)
7V A5 (7152=70%°] 3})

70% %3 100%°] 3} 0.17(0.28) -0.33(0.30) 0.06(0.29) -0.01(0.33) 0.12(0.27)
10096 = 2} 0.51(0.33) -0.43(0.36) 0.24(0.33) 1.05(0.35)*x* 0.30(0.31)
gt o] of B(7]FE=¢]Hol) -0.08(0.26) 0.67(0.29)* 0.82(0.26) -0.58(0.31) 0.68(0.25) 3
2T A9 0.15(0.08) -0.01(0.08) -0.01(0.09) -0.06(0.09) -0.05(0.08)

EJuSFE (7= 1F o]d))
A& -0.99(0.57) 0.17(0.51) -0.08(0.72) -1.18(0.56)= -0.71(0.57)
& -0.43(0.47) -0.36(0.49) 0.60(0.62) -0.85(0.48) 0.16(0.47)
o o] -2.45(0.92) -2.29(1.15)* -0.16(0.84) -1.80(0.89)= -0.67(0.73)
¥ uSFE)TE=5E ol
s -0.27(0.42) -0.32(0.39) 1.00(0.51) 0.50(0.45) 0.47(0.39)
AL E o 1.19(0.49)x 0.28(0.54) 1.52(0.58)*x 0.59(0.57) 0.29(0.50)
A (7E==24) -0.22(3.15) -4.61(3.25) -0.89(3.19) -0.75(3.20) -1.36(2.91)
2T A=A -0.01(0.10) 0.13(0.11) 0.08(0.10) -0.00(0.11) 0.04(0.10)
2l HAEExA 1.61(0.71)x 0.63(0.72) 0.71(0.82) 1.96(0.73)** 1.37(0.71)
2l &+ 0.28(0.62) 0.80(0.69) -0.85(0.72) 0.40(0.68) 0.30(0.61)
1 dighd o] ol 3.38(1.09) 3 3.02(1.38)* 0.24(1.05) 2.41(1.13)* 1.27(0.96)
&0y 0.46(0.57) -0.11(0.55) -1.13(0.61) -0.41(0.62) -0.72(0.52)
B AEUE ol -0.40(0.66) -0.96(0.75) -1.52(0.72)* -0.39(0.78) -0.13(0.64)
et -5.95(2.75)* -1.35(2.70) -2.58(2.83) 1.14(2.71) 0.20(2.52)
log likelihood -1509.67
chi? 218,725
p < .05 "p < .01l. "p < .001
2E Qs BN ERFHRS Bl A
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B ol stest o|Agael el molAw, AR Fie 9%
& gmdow e (19 5-10% (29 5212 waeka EA v
Farol A AW FAol We] Mo dwshl wAST 48 F
A
[32 5-1] AA AW E2kel tidk A%
xE F ¢
3t AR =4 5 Ad AEds A8Ys
At
A1ZECD)
1 934 182 0 0.805 0.195
2 7152 307 0 0.476 0.408
3 445 201 0 0.261 0.452
4 244 87 0 0.168 0.357
5 157 47 0 0.118 0.299
6 110 13 0 0.104 0.118
7 97 16 81 0.087 0.165
[3£ 5-2] =4 Ay S4tel i AE %
A
=4 5 1Y . o = ) ]
= = = a = ]_/\ [e) q ]_/\
A A el 2 =4 2 5 dd A Ades
A1ZHCd)
1 837 70 13 0.916 0.084
2 754 171 39 0.709 0.227
3 544 150 50 0.513 0.276
4 344 75 92 0.401 0.218
5 177 18 103 0.361 0.102
6 56 5 51 0.328 0.089
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Kaplan-Meier survival estimate
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2) 74 ol w9 7 =dF

F7 ol el wEt A AY %2 A A F Al Aol )
A=A AHrr] S8 A4 od w3 AWEE [ 5313 [ 5-4]
of AAetd. £ 3dANA = AT A olHe VA= AE
el AR FA4te]l JHE wEA SAPARE, 4dANHe dEols
ol AA A E4t ol do] JHE Witk AA/aga dA B 5
TE= AA A Eab ool b Hdel W= AR
Holdeh. [L™ 5-3lolM = o2fd Aol AlzA o= vhobd =
g, 9 da7F JFHAA e AERF7F S4s ol Fl
A EZAE o] o] ATt FHEAA, Ao ATl T FEols
T3 A A ojdgo] wEA TSt UES AL 4 3

=4 Ay E4F old e Agolx: AT d Fdel &

ol wlaiA wEA EAyste] F=A AtgY A M =2 AAE AA
st= A7HsE wdel AAM AW R A Ay F4te] RF WE A

ol WAt &S & g vk AaE FE2 AA AY 42
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(% 53] 77 olg $4d9 34 A9 24 AYE (N=934)
EE A7/% A7/ 2 AA/F
Az | A9 A AF 99 | A9 A4 AF 99 | A9 A4 A 99
SR S . S L S S L T S s
1 148 38 0.743 0.257 108 19 0.824 0.176 147 24 0.837 0.163
2 110 46 0.432 0.418 39 40 0.454 0.449 123 o4 0.469 0.439
3 64 33 0.210 0.516 49 24 0.232 0.490 69 32 0.252 0.464
4 31 10 0.142 0.323 25 10 0.139 0.400 37 14 0.157 0.378
5 21 2 0.128 0.095 15 5 0.093 0.333 23 7 0.109 0.304
6 19 2 0.115 0.105 10 2 0.074 0.200 16 1 0.102 0.063
7 17 5 0.081 0.294 8 0 0.074 0.000 15 4 0.075 0.267
[% 5-3] 7 o8 #3d 3A A 2% ARECI%) (V=934)
& 5 AA /5 44 2 $uq 3T 0%
Ao | A9 A4 AE 9" | A9 A4 AE 99 | A9 A4 A 99
SRR S R L T S S L S
1 268 50 0.813 0.187 98 25 0.745 0.255 165 26 0.824 0.158
2 218 79 0.519 0.362 73 27 0.469 0.370 139 61 0.473 0.439
3 139 53 0.321 0.381 46 16 0.306 0.348 78 43 0.212 0.551
4 86 33 0.198 0.384 30 8 0.225 0.267 35 12 0.139 0.343
5 53 14 0.146 0.264 22 9 0.133 0.409 23 10 0.079 0.435
6 39 7 0.119 0.179 13 0 0.133 0.000 13 1 0.073 0.077
7 32 6 0.098 0.188 13 1 0.122 0.077 12 0 0.073 0.000
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¥ 54 FA4 o8 34 =4 Ay =4 AE R (n=837)
S0 AN Z REVPE A2 S
s s AY @9 oag L
3 el =4 T= A= Sk Abel =4 T= A= 94 Avel =4 = A= 93
8 S0 Aw g @4 2 A9 g4 @4 R
A IS >
1 131 11 2 0.916 0.084 100 7 2 0.930 0.070 132 17 1 0.871 0.129
2 118 35 2 0.644 0.297 91 21 3 0.715 0.231 114 25 5 0.680 0.219
3 81 22 8 0.469 0.272 67 15 9 0.555 0.224 &4 20 4 0.518 0.238
4 51 12 14 0.359 0.235 43 10 10 0.426 0.233 60 17 11 0.371 0.283
5 25 3 13 0.316 0.120 23 1 11 0.408 0.043 32 4 21 0.325 0.125
6 9 2 7 0.246 0.222 11 1 10 0.371 0.091 7 0 7 0.325 0.000
£ 54 FA o8 490 B4 AU E2 AYEGIS) (=837
S AR/ E A4 9 T T ol
FEEOAY L es oz ogw 9 s 92 gz oga 09 =g ez gz 9
R N T T AT S 1= R UK
A7) % B -
1 236 17 7 0928 0.072 85 5 0 0.941 0.059 153 13 1 0915 0.085
2 212 33 12 0.784 0.156 &0 20 8 0.706  0.250 139 37 9 0672 0.266
3 167 46 19 0568 0.275 52 23 4 0.394 0.442 93 24 6 0.498  0.258
4 102 18 32 0.468 0.176 25 4 6 0.331 0.160 63 14 19 0.388 0.222
5 52 6 29 0414 0.115 15 2 8 0.287 0.133 30 2 21 0.362 0.067
§) 17 2 15 0.365 0.118 5 0 5 0.287  0.000 7 0 7 0.362  0.000
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Kaplan-Meier survival estimates - & | Xt = At

o
(=3
i _|f
M~ 4
o
o
u.')__
o
Lo
('\!_
o
=
o
o
= T T T T
0 2 4 6 8
analysis time
— MIEE N TEAS =] — SHIZE
— AL E FMNAXELY ME OIS

[29 5-3] 3A AY Z4kell digk 74 o8 Fdd h&Ed-violof A

rN

4

Kaplan-Meier survival estimates - S M AtLH =4t

o
ol I E—
Tp]
I"-:_
o
o
u.’)__
o —l_‘
q —
o
o
o |
=T T T T
0 6
analysis time
MIWEE ANIHAE — dA=EE
— HMAE — BMNH R ALSE Q| S

[29 5-4] &4 A Skl gk 7 ojg 94 7}

i

g-mlolof AESA

- 140 -



2. AA AF A AF B A

A FA oy FHo wE EAt ol AHES LHHEIARE o]
213 Adat= 24 ol 9IS vE F de 8jdEs FAA B2
dEjel dypolm® oAzt A E KPS Fel vk 87l EAE
el dm= 7 olg fFaol wel &4k o] ol o7} A=A E AH KBSk
o 1A [ 5-5]9 RE 1M = oAk dr AAE VA drh
Aoz oA gelstdrt. &4 23 A Ay =2t 9dS &
A Fel= AHAF S7hstvrt 54 Al ol Fol= &4t old e fde] #
ek olAE HEZE ARe Ao yehwth By 29 A= Alels
7F 7 B AA/AE S VIEeR sk 7 oY /9 WeE F

M =©

<
A A EZ4F o] FAko]l ZhZh oF 134 H(exp(O 29)) °F 1.36(exp(0.31)

v o] o Ao yeht FA olgzk AR A E4F o]de] &L}
2 Zo|7t AU HA Itta5e 4

< .05), 100% =3 HeH(b = -040, p < .05)9]
102 Lehyit) sdole

A AY FA4E olge] o =9 Ao yewthh = -041, p < .05).
5ol Bal ghdolQl Zh47E AA Ay &4t ol o] ¥ =y AL &
Aotk AAlstA H el hA S AR A4S el 2 9

42 AAsa PuolE Adste] ATRES F/MIE A 45
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]
2F Ax9 A% 2014dd 8] o AN AEF JUSe FA o
ol o Eths AL FAF & gk 20149 vl 20084 RA A
= °F 048 o (p = -0.74, p < .01), 2009\
0714 (h = -0.34, p < .05), 2010, 0.56M1(H = -0.58, p < .001), 2011
de 0.73v(h = -0.32, p < .05), 201232 0.7080(h = -0.36, p < .05)=
Ueut, old @ At A2 2E ddol Hrel: 5 Hdse AE
oo AAHE FAR Qd AE F R AU Zao] AIAANL YL
o wolFTh,
Y 4= AF A, ATAS, wio
Ml Wstel AW WER Bge B4
491 AICE 323256914 3069.67= &o]E°] 23

golet 4 o = el 194 AA

o

1o
L)
N
N
18
- il
)
-
B
I
>{1:1
L
o
L2

<« 70% olat Ik 70% 23 100% °ldt Fwre] ztelrt BAAH O
FroatA e Aoz mHACHH = 016, p>05). [19 551 2T 4
o) Axntg nlgtow A 2 ZA4 ol 9)d L= wHI Ao}
Aoz detst A4 A AA/ A FAH o]Ho] HIl $] A 5
a, A B R gl fAska 9
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[3% 5-5] AA =AY Z4ke] gt o] AAIZHAE A Ao
s 73] SED) 7¥3 234
= b(SE) b(SE) b(SE) b(SE)
Al ZE 0.88(0.09)"*  0.89(0.08)*  1.00(0.09)**  0.94(0.09)"**
A ZF2 -0.19(0.02)"" -0.19(0.02)"* -0.20(0.02)"** -0.20(0.02)"""
FA olHUE=AA/AY)
1 A7 +d 0.25(0.13) 0.27(0.14)  0.30(0.15)*
2 A7 AY 0.19(0.15) 0.23(0.15) 0.30(0.16)
3 AA/EH 0.14(0.13)  0.29(0.14)°  0.34(0.14)"
594 ¢ By 0.03(0.16) 0.04(0.16) 0.14(0.16)
6 3 ols 0.19(0.13)  0.31(0.13)°  0.32(0.14)"
AT A=)
FEA -0.06(0.12)  0.07(0.13)
FAA 0.03(0.13)  -0.01(0.14)
71EF A% -0.02(0.15)  -0.07(0.15)
A5 (7]15=70% ] 3})
70% %3} 100% ©] 3} -0.27(0.11)*  -0.16(0.11)
100%6 % 7} -0.40(0.12)*  -0.39(0.14)**
gk o] (0=2] ¥ o]) -0.41(0.11)*" -1.17(0.11)"**
2% AZ(]F£=20141)
2008 -0.74(0.21)*  -0.65(0.21)"
2009 -0.34(0.17)"  -0.33(0.18)
2010 -0.58(0.17)"" -0.55(0.17)"
2011 -0.32(0.15)"  -0.34(0.16)"
2012 -0.36(0.15)*  -0.37(0.15)"
2013 -0.25(0.15)  -0.25(0.15)
AT A AF -0.03(0.02)  -0.03(0.02)
WEFF(F=2F o3
A& 0.00(0.14)  -0.03(0.14)
ElES -0.03(0.13)  0.10(0.13)
e o) -0.09(0.19)  -0.03(0.20)
¥ USFE()E=ZF olsh)
aZE o]3} 0.11(0.11) 0.14(0.11)
AENE o)A 0.07(0.13) 0.11(0.14)
AW 0=4) -0.05(0.10)  0.11(0.10)
& -1.27(0.07)  -1.40(0.10)"**  0.08(0.67) 0.09(0.67)
A 2,739 2,739 2,739 2,739
Log likelihood -1629.40 -1626.83 -1589.28 -1507.84
LR chi 103.89"** 108.15 177.96™ 304.36"
AIC 3264.80 3269.65 3232.56 3069.67
p < 05 "p < .0l p < 001
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3. B4 Y A A" BA AF

(¥ 5-61¢ B4 AU Z2 A A oAzt SfAE 2y A
q

Aztoltt, By 1S B4 AW E4F old 9] 71 A F5E o)A} FgFr A

A A F4E oldge] ztolE AT A4
Hlel 27H/EE (b = 037, p < .05), €A 2 BERFH(h = 038, p
T@o] EAE o Wy ¥ 2oE Yeuth

BYP3q A= BAWNTE TSRS WE FA oE 3 1 B4 A
Y ZAF ol o] Apol7t Fojgkx] FRlstnt. 4 Ax, AA/FE N A
/g e] Aol7h FAAHoR fFoggk AR upHEATkh = 037, p <
05). EAWMFANNE 2& A% wWE Zolvt TAHOR F954]
TFAReR HA AF A& AEHEo E4 2 F4b o]de]
e Ao 2 ekt 20149l Hlsl 2008 9] - oF 1.97H) gt o
(b = 068, p < .05), 20092 2.0081(h = 069, p < .01), 201082 1.51
w(p = 041, p < .05), 20114 151¥(h = 041, p < .05), 2012 1.434)
(b = 036, p < .05)& Yetyta 201393 201499 ol EAZ R
FolshAl FSkth(h = 0.26, p>.05). %A A A FA4k} vlaetd, 3
A AU s HZod A& Jo] o W AN A 2| FA4F ol %

=3k FJeko] o A

Lo
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[¥ 5-6] 4 Ay ZAko] thak o] akA| ZHRY =R A3}
e T3] AP w33 R
= K SE) K SE) K SE) K SE)
N 1.27(0.14)%*  1.28(0.14)*  1.29(0.14)*  1.33(0.14)"
A7} ~0.30(0.04)*** -0.30(0.04)*** -0.30(0.04)"* -0.31(0.04)"**

F7 ol J (== A/29)

1 A7 +d 0.37(0.16)°  0.48(0.17)*  0.51(0.17)**
2 A7 AY 0.09(0.18) 0.11(0.19) 0.10(0.19)
3 AA/EH 0.29(0.16)  0.37(0.17)°  0.43(0.17)"
594 ¢ By 0.38(0.18)"  0.45(0.19)°  0.54(0.19)"
6 3 ols 0.23(0.16) 0.26(0.16)  0.36(0.16)**
AT A=)
FEA -0.09(0.15)  -0.15(0.16)
FAA -0.03(0.16)  -0.08(0.17)
71e A% 0.01(0.18)  -0.08(0.18)
A5 (7]15=70% ] 3})
70% %3} 100% ©] 3} -0.03(0.13) -0.48(0.12)**
100%6 % 7} -0.22(0.16) -0.88(0.18)**
gk o] (0=2] ¥ o]) -0.02(0.12)  -0.15(0.14)
2% AZ(]F£=20141)
2008 0.68(0.26)°  0.81(0.26)™
2009 0.69(0.21)*  0.72(0.21)"
2010 0.41(0.20)°  0.43(0.20)°
2011 0.41(0.18)"  0.44(0.18)*
2012 0.36(0.17)°  0.43(0.17)"
2013 0.26(0.17) 0.34(0.18)
AT A AF -0.03(0.02)  -0.02(0.02)
WEFF(F=2F o3
AT E o]sh 0.14(0.16) 0.15(0.16)
& olsf 0.15(0.15) 0.26(0.15)
e o) 0.44(0.24)  0.59(0.23)*
¥ USFE()E=ZF olsh)
aZE o]3} -0.10(0.13)  -0.07(0.13)
AENE o)A -0.18(0.17)  -0.05(0.17)
AW 0=4) -0.01(0.11)  -0.08(0.11)
& -2.30(0.11)"" -2.50(0.14)™ -2.06(0.76)" -2.17(0.76)**
A 2712 2712 2712 2712
Log likelihood -1223.71 -1219.50 -1205.8 -1182.50
LR chi 90.04™** 96.67°* 129.06™* 177.30"*
AIC 2453.42 2455.00 2465.63 2419.00
p < 05 "p < .0l p < 001
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A2 A AERRY FA ot £ 73 AYF

A 247 fle) WA 24 gde] 291 A Ades A Rgith
d doll M AlE-5-o] A vt 157
BoZ uEhyth A7 sl 49w 557F(eF 5.9%)e =atetdlal, 1
Bl A= 34974 (9F 374%), 28] B¢ 4717F(F 50.4%), 37 <
A9 587F(6.2%). 4l A& 17FH(0.1%) % Ve diREe] vt

HoEE 29 AUE BAsta Ao ol#EA Ak 1 B
201 Azsel g7 wiol £ 7AAk A ae] Hite 157014 24t
7002 Zpopr] i b e] ThgAde] &2 Amebal & S gl

==

MR £ 7dA AUSE WY, AUk b e #3

EH
T
=
=2
=
il
W)
ot
o
3
T
2
>
i)
=2

2ol AAM/FTd, AHTd, B o, A4
o2 YEyth. ANOVA 4 Az dA +74 olF §
Zpol = EAFLZE Fo A A WHEFE=2.96, p < .05), scheffe A}
o A= FAX SR Folgh Hekt Aol rp WA A gkt

3,
N
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[3 6-1]1 57 o5 &1 7d

3 A%

(91 (%))

AR AUF

) M
o] & 0 1 2 3 4 AA F
(SD)
7 51 83 7 0 148 161
A7V %8
(47)  (345) (561) A7) (00) (1000)  (0.66)
7 45 51 5 0 108 150
RSVES:
65) (417) (472) 46) (00 (1000)  (0.69)
5 52 78 12 0 147 1.66
A /%
(B4 (54 (3D 62 (00 (1000 068 .
2l 116 116 15 0 268 147 '
AAA/ 428
(78)  (433) (433) (56) (0.0 (1000) (0.72)
anw ey 28 49 13 1 98 172
TR @86) (500) (133) (1.02)  (100.0)  (0.82)
8 57 94 6 0 165 1.59
A} ol E
(49) (346) (5700 (36) (0.0) (1000)  (0.64)
» 55349 4R 1 934 157
(59) (374) (504) (62) (0.1 (1000)  (0.70)
p < .05 “p < .0l. “p < .001.
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[ 6-2] 20 79x 2G5 A Qo gk Zold 2 Anksl ¥olF 34
A Az
o 2 2391 232 233
= b(SE) b(SE) B(SE)
FA olgd(UE=dAM/2Y)
1 A7V =9 0.10(0.05)" 0.07(0.04)" 0.06(0.04)
2 A7 49 0.02(0.05) 0.03(0.04) -0.00(0.04)
3 AA/FH 0.15(0.05)* 0.13(0.04)* 0.12(0.04)*
5 €A ¥ Ry 0.16(0.05)" 0.18(0.04)" 0.17(0.04)"
6 43 ol 0.11(0.04)" 0.06(0.04) 0.04(0.04)
AF AGUlE=M%)
=4 -0.03(0.04) -0.0000.04) -0.01(0.03)
B A 0.01(0.04) -0.0000.04) -0.01(0.04)
71EF A% 0.02(0.05) -0.01(0.04) -0.01(0.04)
7h A5 (7]5=70%°] 8})
70%-100% -0.05(0.04) -0.05(0.03)"
100%6 %= =} -0.12(0.04)* -0.09(0.04)*
ubH o] (0=2] ¥ o]) -0.05(0.03) -0.07(0.03)"
AF T I AS(ES 1,00099) -0.01(0.01)
gk o] A& -0.02(0.02)""
2ET Ad=(7]$£=20143)
2008 0.06(0.08) 0.04(0.06) 0.04(0.06)
2009 0.09(0.06) 0.04(0.05) 0.02(0.05)
2010 0.05(0.05) 0.01(0.04) 0.01(0.04)
2011 0.01(0.05) -0.02(0.04) -0.04(0.04)
2012 0.02(0.05) 0.01(0.04) -0.00(0.04)
2013 -0.01(0.05) -0.1000.04)" -0.1000.04)"
AT G2 99 -0.01(0.01) 0.00(0.01) -0.00(0.01)
WEFE)E=LE )3}
A ol 0.06(0.05) 0.04(0.04) 0.02(0.04)
& o]3 0.02(0.04) 0.02(0.04) 0.01(0.04)
st o] 0.04(0.07) 0.04(0.05) 0.05(0.05)
5 uSFEUE=E o8
1% o]} 0.02(0.04) 0.03(0.03) 0.04(0.03)
AEgE ol 0.01(0.05) 0.01(0.04) 0.03(0.03)
AE0=24) -0.00(0.03) 0.05(0.03)" 0.07(0.03)"
e 0.38(0.07)"*" 0.39(0.16)" 0.47(0.17)*
5 934 934 934
Log likelihood -1230.03 -966.75 -966.32
AIC 2510.05 1985.50 1982.64
BIC 2631.04 2111.33 2103.63
Tp < .10. "p < .05 p < 01 *p < .001.
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Abstract

Typology of Housing Careers
and 1ts Associations with
Fertility during the First Seven

Years of Marriage

Hanjin Bae
Department of Child Development and Family Studies
The Graduate School

Seoul National University

This study aimed to understand early housing careers and its
association with fertility of newlywed couples. For this aim, I
examined three research questions: 1) to categorize the housing
careers of newlywed couples during the first seven years of marriage,
2) to examine factors influencing the housing career types, and 3) to
examine differences in childbearing behavior by the housing career
types.

Data were drawn from second wave (2008) to the fourteenth wave

(2020) of Youth Panel, which is nationally representative data
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collected by Korean Employment Information Service. The sample
consisted of 934 newlywed couples who had married between 2008
and 2014 and continuously participated in the survey for seven years.
Housing careers of the couples were categorized using sequence
analysis, and factors influencing housing careers were determined.
Furthermore, discrete-time hazard analysis was used to examine the
timing of first and second childbirths based on housing career types.
Generalized Poisson regression analysis was conducted to analyze the
differences in the number of children at the seventh year of marriage
based on housing career types.

Study findings revealed the following points. First, the housing
careers of newlywed couples during the first seven years were
classified into six types: 1) owned / medium-sized housing
(own/medium), 2) owned / small-sized housing (own/small), 3)
Jeonse, which refers to a unique housing rental system in South
Korea where tenants pay a large deposit instead of monthly rent /
medium-sized housing (jeonse / medium), 4) jeonse / small-sized
housing (jeonse / small), 5) monthly rent or living with parents, and
6) advancement along housing career (upward mobility). The
own/medium group represented 15.9% of the total sample and was
characterized by couples who predominantly resided in owned
medium-sized housing throughout the seven-year period. The own /
small type accounted for approximately 11.6% of the sample and
mainly resided in owned small-sized housing. Jeonse / medium type
represented around 15.7% of the sample and predominantly resided in
medium-sized jeonse housing throughout the seven years. The
jeonse/small type, the largest type comprising approximately 28.7% of
the sample, mainly resided in small-sized jeonse housing during the

seven-year period. The monthly rent or living with parents group
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was the smallest type, accounting for about 10.5% of the sample. It
consisted of three subgroups as follows: monthly rent/medium (1.6%),
monthly rent/small (4.6%), and living with parents (4.3%). The
upward mobility type, which accounted for approximately 17.7%6 of
the sample, experienced upward housing transitions between the third
and fifth years of marriage. It comprised the following four
subgroups: own/small to own/medium (3.2%), rent/medium to
own/medium (3.9%), jeonse/small to own/medium (6.1%), and
jeonse/small to jeonse/medium (4.5%).

Second, residential area, household income, dual-income status, age
at marriage, and paternal education level were found influencing
housing careers. Couples residing in Seoul had a higher probability of
belonging to jeonse/small group compared with the other groups.
Dual-income households were more likely to belong to the own/small,
jeonse/medium, and upward mobility groups. Age at marriage was
associated with a higher probability of belonging to own/medium
type. Couples who started their housing careers from the
own/medium house tended to marry later. Paternal education level
was positively associated with a the likelihood of belonging to the
own/medium type, indicating the influence of family resources.

Third, the analysis of childbirth timing revealed some differences
according to housing career types. Regarding the first child, couples
in the jeonse/small type experienced delays in childbirth compared
with the jeonse/medium, upward mobility, and own/medium types.
For the second child, couples in the own/medium, jeonse/medium,
monthly rent or living with parents, and upward mobility groups
experienced earlier childbirth than the jeonse/small and own/small

types.

Finally, the analysis of the number of children in the seventh year
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of marriage showed differences. The jeonse/medium and monthly rent
or living with parents groups had more children compared with the
jeonse/small group. While the childbirth timing for both the first and
second child was earlier in the own/medium and upward mobility
groups, it did not necessarily result in a higher number of children.
The own/small and jeonse/small categories consistently had the
lowest number of children.

In sum, this study provides valuable insights in understanding the
housing status of newlywed South Korean couples by showing
housing transitions during the first seven years of marriage. The
study highlights the importance of housing size in relation to
childbearing, indicating that living in a limited space not only delays
childbirth but also results in a lower number of children in the
seventh year of marriage. I suggest that housing policies targeting
newlywed couples should consider not only the amount of housing

supply but also housing size spacious enough for child rearing.
keywords : housing careers, housing policy, fertility, sequence

analysis, newlyweds
Student Number : 2014-22903
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