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A d ZAela, 23R gt AR 7zko] A g ZAol7] wWiEeltt dvtHerg 9A 77 T AA
ALsE AeloA o]2] == AR &5 2 FEL2 A= 28 (hazard model)o]2k1
P otk diAtE BE2 AEY AE SPHeT S ) 2Edd 9

1=}

T &

Fe A E o] HaEe SAlol gobiy] el AR E = A elth 53, the 371 Aol Bls)
A A A AL A ste] oA e AR I8 ok AF7e BEE 5 jle 5
Ak (right censoring)©] & BFole dAFAFES 2= A2z dA ot =3 A2 of
s ojw e FEFEE 7PgetA] gkeng vRsH A oANE Ry ZASY IFATE ST
Tl Ao| RPN} -l.,-}\]-‘s]-orl FRsrgolgta 3t} (Song, 2005). A= RPL o] &3 AFA
T& Park 5 (2012)2 T47199 ASEE 7199 AL Aeade F29 vEHAd 2¥E o
&5t ®A8k3itE. Changy} Ho (2001)+= 1997'd dHH7] o] % 88t AR 29} At FAIY YA}
o vAY 7E=e] BEE A A4, v SR FHE ?‘“‘?-5]'01 EASAY. Jun 5
(2009)& FEIAAT SRS HFe 2 nFHdA HYere 228E 2 22.US B4
At I Y= Kiefer (1988), Yang3} Ha (2009), Jung (2012), Cho (2015) 52 °1—7— 7} Ak

27 QAo AU BT A0S AR AL @ e, AF SANE FTL
Ttk S o FddE 7 N9 54 (1-48)9ols L8 A (2-7F)0d S5t H ol
B9 EADAE 7HAA HE= 9AA A5 F2 (hierarchical data structure) & 2HA ). oo wje}
AFER IR 540 A FHol A (AF) W o] LT 5 k. o|gh Zo] A
A5 F2E 7= Ao 229 HE¥E 23 (Cox’s proportional hazard model) 3 22 A5 2 <l
BARYL B o AARRYE ATHA R0k meb A4 ARPEAN B0} BIT 2AS
A= Rh=A] BADH ] EAIE s 23l oF gtk 214 o] Nasser2} Hagtvet (2006) 5ol &3] A 7]

5o} gtk Raudenbush3} Bryk (2002)2 9144 A@ 2ol 4 th5 25729 $PEY, o
F R, AR 29, wolx| ¢k 22 By SO FH A82 5 e AL ok Kim3} Jun
(2010)2 253ty SR Ro] Apue] stwel 7 BEL ] et JFS HAET, Cho (2013)9} Park}
Cho (2015)= 9IAA AP RS o83 ZAB7Hda & A5 24 8¢ 240 tig d7-F shaleh
= &
&0

rE

3 flo

2 AFAE HEA 54 5549 AAA XPL—TLZ stollA] F20] EFRF (Cox’s mixed
effects model)Z o] &5kl H I A7PAES A9 Ee ojFer 2229
280 MEe BAREE avfsta st 71eB A AAE AABL, Al 3%
el e 'Ash] s AeurEA daE AXET Al 4deMe F
A sk, Al 58X AES AT

oA g A

2. A5 9 71&5A

2 A7 Fre a4 A $4719 FUARARIG) Folste) Yo e Ak AHEo
A7 AR AL Bk Folth. 2@ ARe] FAEIE B AsME FAF AR
3} Z

(quasi-experimental design)E& &-g3l= Zo] dutAolt}. =, QAEALY FHoJzke} 7153 3 FARE &
AL 7HA v FAA Aoz EAATS LA T /\}0401] Zodt A g At (treatment group)d %
oy 817 k2 EA AT (control group)?] AFE v To 2N HE AG] IS ZAsc)

e 2 ATA ALEE HlolElE 20094 E] 2012L47zv1 F27190 FEOE Aol Folat wE
Foizk (3999 DB)S} 5 7|7k 18R E A (1§ EE DB)ES ez sk 18 'g
deold DBe 8% DBE Zest &, A3l A" (propensity score matching method)S
83t] ARAY Tl (AR HTIE AR 5L A HlFoA A (BARD) o= 24
3 Holelg AT ool that AA &S Ryu 5 (2014)9] A58 F157] wiaich
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EAS s AARA] Folat o R (group), A (sex), A (age), HFLAA
(size), A% (job) 5 HYWSE 3L, A4 713k (duration) & FEWFE AL

) A B, 2 BAA, T Auls BAH, B}/ 3o By
e A BRA 5 RAE A5 o ushe, M5Sol tfet AWS Table 2.1 2tk

Table 2.1 Variables explanation

variables explanation role
group O=control, 1=treatment independent
sex O=female, 1=male independent
age age at the time of survey (1=<20", 2=‘21~25", 3=‘26~30", 4='>30") independent

1=Capital (CAP), 2=Chungcheong (CC), 3=Jeolla (JL),

ind dent
area 4=Daekyung (DK), 5=Dongnam (DN), 5=Others (OT) mdependen
. l1=administrative and office (ADM), 2=professional service (PS), .
job . . . . . ) . independent
3=simple service (SS), 4=science and engineering (SE), 5=simple production (SP)
size number of workers (1=<9’, 2=10~49’, 3='50~99’, 4=‘100~299°, 5=:>300’ independent
duration duration periods worked in job dependent

ghd A7) AERE ALRS st 20093 ARl Fogh i B8] AsiAle 2009
201038 RRE AR E 83101, 20103 ARGl Fodst 9ol 201097 201139 78K
F AEE 8t 7R E 20119 Aol ol A 201193 201298 18 HE ASE &
£33, 201239 AFFel Zodsh Ffol= 201233} 201332 1§ R Y A5 S FE3AC).

=3 1772 SAE 2E (hazard model) S &-&38te] BAsH=d], iRt BAL 317 YaiA=
AZ o2 A= 189 AFEY AAVTE EAAF7] H8t AARE A (censoring)d B8 7} 9
ok # dFlAE 20090 8" HAAS A€ 2011 69LE VIEe® dddtal, 2010l 2
|9 AGA] A= 201249 64ES Ve ® Aosigith TEar 2011 de] n8E A A Bee
2013 69%, 20120 18H H QA A= 2014 69LS 7|Fo 2 ATsrh

BEAof| AREE ZAMAAL 2= & 252,631 0], AF7|7ho] BEH 2FEE 181,298% (71.8%) 0]
2= 71,3339 (28.2%) |t}

T, A7 BN EAE] JARE AF o ojfor sl EARE wj7kA] 2™ 7|7
3, 284 (survival analysis)o|Al= A=A (survival time)& 2] v]gtch. =S 9

AN E7ER] AR oL} o] RS S| Al AL ZFohe v YRS (censored data
Zol 4% tlolelo] AUt} 22 B4 A5 TRHE A AESIAR 22 EETH S
AHg-Shet.

Table 2.2 SHAFE S5HAFA AA 7000 et 7&6A9) 74 =
3l 2T v E 3 23-9 AA (log-rank test) 2TE A3 A o]

Table 2.29] Aol A, SA Rl vlshA A2l A=7170o] 1 Ae & 5
A= A A 7170o] FagholAs FA7E ofAtell wisiA tha 2A YehARE F =y
2 Ve & 5 Stk 223 Afo] WS Aol Aa, AN T A e Ao
A A7l 1 Ae & 5 Ak 2 AEARS FE A, A8/ A A B A AR
o] k& AFoll vlshA, 2] 7IdF 7 S5 A A 7|Te] 1
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Table 2.2 Descriptive statistic and log-rank test for duration

variables  categories N censoring rate (%) mean median  min max log-rank test
control 125,140 25.71 11.69 8.07 0.00 30.30
group treat 127,491 30.71 1318 1223 0.03 3030 0919627
] female 38,358 26.18 12.39  10.53 _ 0.00 30.30 .
sex male 164,273 29.34 12.47  10.37  0.00  30.30 69.895
<20 23,893 1477 8.22 1.97 0.03  30.30
21~25 92,405 25.25 11.79 9.20 0.00 30.30 o
age 26~30 125,562 32.42 13.50  12.63  0.00 3030 O167.563
>30 10,771 35.01 14.09  13.33  0.00 30.30
CAP 155,102 29.37 12.79  11.47  0.00 30.30
cc 19,822 28.42 12.50  10.47  0.00 30.30
JL 18,398 24.88 11.57 8.47 0.03  30.30
area DK 26,642 25.41 11.54 8.43 0.03  30.30 680.568™*
DN 27,976 27.29 12.05 9.57 0.00 30.30
oT 4,691 24.69 11.68 9.10 0.03  30.30
ADM 123,499 27.97 1254  10.67 _ 0.00 30.30
PS 16,557 28.52 13.27 1217  0.03  30.30
job Ss 6,745 20.44 10.97 7.97 0.03  30.30  2,956.620%*
SE 71,536 32.77 13.27 1247  0.00 30.30
Sp 34,2094 21.13 10.23 6.50 0.00 30.30
>9 71,700 15.88 10.25 7.37 0.00 30.30
10~49 83,378 29.66 12,92  12.00  0.00 30.30
size 50~99 40,486 34.43 13.49  12.82  0.00 30.30  8,379.382%*
100~299 43,158 36.92 13.73  13.27  0.00 30.30
<300 13,909 38.45 13.80  13.63  0.03  30.30
**p <0.01

{o rr

e 3
tree analysis)S 33ttt 28d AR 7|7 = @_X}E% _‘T_?:’J’ ta ] ‘Iﬂ-roﬂ Pjﬂur—r (re-
gression tree) #A10] obd AYEUF (survival tree) £4& Azt AEHFEAL 95 R =2
1% version 3.2.29] party 37| A& ARR-3FITH
Figure 3.1 AE2UFEA A5 Jepd ZAojtt.

o] ol SYWsTe] A7l B]A
/%

size
p<0.001
{10~49, 50~99, 100~299, >=300}
age
p <0001
<<=20 ><=20
{6}
sex job
p <0001 p <0001
female male {ADM,PS, SE}  {SS, P} female male <21~25 >21-25
1 - Node 4 (n=5750) 4 ——Node 5 (n = 13067) 4 - MNode7(n=138006) ~ , __Node8(n=24108) 4 Node 11 (n=1948) 1 ——Node 12(n=3128) 4 o Node14(n=26580) ~ , __Node15(n=38044)
08 08 08 08 08 08 08 08
06 06 - 06 06 06 06 06 06 4
04 04 - 04 04 04 04 04 044
02 02 02 02 024 02 02 02 1
o+—7 77771 0+ r 7T 771 0+ 717771 0+ T 7T T % 0+ T 7T Tr71 07T T 771711 0+ T T T 71 0T T T T T

0 5 10 15 20 25 30 0510152253 0 51015202530 0 51015202530 0 51015202530 0 5 10 15 20 25 30 051015202530 0 5 10 15 20 25 30

Figure 3.1 Result of survival tree analysis
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ook

Figure 3.12] Aol A A& & (survival rate)ol] 7 B2 G2 n)3]= HeERE 7| GHFE 0|
o, I t=og A9 4H, A5 o2 Uehyth 53] Albe] AdeF AjF (BN S FE
o] ghetstA wopx= 73-‘?—‘\1 7197 1091 o oA Aol 204 241 A-p-olH, 53]

Fe], AEAu 2~ 9 38t/ gs ##F (Node 7)2 A FEo] 713 9]-1?]—3].71] Uolx= Aoz 1}
Bhutth 3 7)Ao 7E 109) o) doln, dio] 204 0]8kel = 53] oAk (Node 4)¢] A2 25
o] &utstA wrobde & 4 Qlrk WHA, 7|45t 7F 99 ostolwA] ARJo] 204 ofstolar FARY
% (Node 12)0] A2 g5 o] 71 FASH Zadhes 2102 Yetyitt. =3 Figure 3.19] Evl &
UeRfl A2sso A & 4 90|, ojxjol] HlsA WAz}, B} AEAu A 2 38}/ 28 Bel o)
Hjsi A DeAful sy e B A o] ARo] e AT FEe ¥ g4 dadte &+ A

o}.

of Aol Mt B A7 BARAAES] A4/ Aol BE AL Er ooz BELL B4
Sk o4 A7 BATgAEe] ARE Aol o] doz s HAL WA Ad 7]
(AZARNOIE, ZANA7HA Ao} 0|4 3h4 g A% 2%

zS) ok 3= A$ 2YALE (censored

data)7} ZHTE S AR T o] o2 gdEE AFE vAE FHHFEC] A 5

Aolgtal 7hgsitt. o] A ZZke] S ol sl €EE0] v R 57| uiid vHYgE B
d

3 (Proportional hazar

|
H Ao = AR 7|7 ZAHL BEAS 5] Z29 vEHYd 2% (Cox’s proportional hazard
model)< AR&-sith gRbd o ot 01'1/] gh, Aol wel JFE W=t

fru
2
)
N
N
N,
lo
R\
2
2
1o
A
= o?,:
r-]%

= o] AYAEL oy B4 % (2-52)00 S5 Ho] o BAs)
& A Bt A ARTEE A Dok meld 450 3455 540l £ Hol 52
A% (A he) $A The A% 9] oldge] BT 4 gtk
Table 4.1 A% &7 (job code)d FH 4Are] A= 7]7kol| B3t 7|5 AE eEhdTh
Table 4.1 Descriptive statistic for job code (2-digit)
job code n observed censoring rate mean median min max
1 47,363 33,670 28.91 12.77 11.20 0.00 30.30
2 65,992 48,112 27.09 12.38 10.17 0.03 30.30
3 2,699 1,594 40.94 15.03 16.73 0.03 30.30
4 3,193 2,135 33.13 13.99 12.17 0.03 30.30
5 677 461 31.91 14.08 13.47 0.07 30.30
6 1,469 1,046 28.80 13.32 12.47 0.13 30.30
7 1,043 830 20.42 11.93 8.97 0.10 30.30
8 10,175 7,363 27.64 13.11 12.17 0.03 30.30
9 1,784 1,396 21.75 10.85 7.50 0.03 30.30
10 7,445 5,580 25.05 11.62 8.87 0.03 30.30
11 229 201 12.23 8.32 5.03 0.03 30.30
12 3,895 3,068 21.23 11.43 9.00 0.03 30.30
13 837 701 16.25 9.85 6.47 0.03 30.30
14 4,715 3,285 30.33 13.23 12.17 0.00 30.30
15 14,328 9,754 31.92 12.71 11.07 0.00 30.30
16 4,597 3,373 26.63 11.23 7.63 0.03 30.30
17 3,199 1,986 37.92 14.15 13.80 0.03 30.30
18 551 437 20.69 10.32 7.03 0.03 30.27
19 16,969 12,637 25.53 11.45 8.37 0.00 30.30
20 25,826 15,584 39.66 15.22 16.80 0.03 30.30
21 1,351 1,036 23.32 11.03 7.97 0.00 30.30
22 33,922 26,740 21.17 10.24 6.50 0.00 30.30
23 372 309 16.94 9.65 6.08 0.17 29.87

total 252,631 181,298 28.24 12.44 10.43 0.00 30.30
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I

_4

Table 4.12] A3}o|A & 4= Ql%o] ZFH ZFr]E (censoring rate) o] A3t x}o]7} 9lom, 3
F FHTAME Aol7t A= A & 5 Ut AF FERE ALTrY ¢4
FARCZ FosH Aol 7F AS & 5 At} (log-rank (Mantel-Cox)=5,130.369, p

Figure 4.1 A% 87 AR A7 gk A2T4+E Yepdn) o258 Ei_‘?_ Az A

=
[e]

N
1:9 o rlr >

F@5el 2 Aol7k EASHE A & 4 ek

survival function

job code

sunylval rate

00
|
N
(N

time

Figure 4.1 Survival function for job type

whebd Table 1.13} Figure 419] 234 a4 & & sltol, 458 542 2212 A4 A=

ZE 7= 23goz BANE F97) Q. o] AP F29] vEHlYd 28 (Cox’s proportional hazard
mode)3h G A SAZYE 1 o UAT I ATSA R heb kg e
< M= &Y B opet JFEAS WSt AP ' AR D oF 817 w2el, & of| A

3¢t AT
[e] pu—.
29 E312 3 (Cox’s mixed-effects model)% o]-g3te] A EE ojFoz &dE39S B3

et kel H st St mAm oA A Aol slA 8 AGA] i SERs 2o
(2137, 2aig) O AARG ARTE By = By, Bry) o12hd tAHOM ] 2ol W E

ij (t) = ho(t) ex (ﬁ-a:i]-) = ho(t) exp(B1T1ij + -+ + BrjTrij)- (4.1)
A (4.1)2 o8] SHHSEY AP ATz 4] (4.2)9) Zo] 2EE 4 QU

hij (t)
nij (t) = log = B1jT1ij + - + BriThiy- (4.2)
ho(t)

714 ho(t)= 71AAZTTE s, Aol nA= o

A5 7Hgsith. =8 9383 (hazard function)$Ql hg;(t)+= tA] Az 2 i
HAGAZE AR vl2 AFo] SH R o] e AXor g2 A8 FE5E &7 P 5ozt
gt

A (4.2)14 28 A B, = (Buy,--+, Bry) 7 TBE Aet T2 WA & X3
ae "oy gy AFEE B, = (By, -, By) 7 M5 7HAE SERert dokd TR B
oflzt AABIA7IA] REGE & 29 EFRYS HL o)
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b B =wolAe (1) 128 2A&AT 1213 23 (Model 1), (2) Model To4 252
AEAT 2718 28 (Model II), (3) Model IIolA 1-=%2] u4&s} 2 2-5FA As B, =
(Brj, -5 Bry) & AHER7MA] 713 EFET B (Model I11)& A7 3to] 248ka17} gt

WA a1 a2 2P Model I (M) jA] 5] i AR o dztel] tisiA, 1-4F A
B 23S ug R By okt 2ol AAdit)

hi;(t)
ni;(t) = log NO) = B1iT1i; + -+ BrjTrij-

A7 Bl =1,--- k)& &5 3kelth
eow ‘77(-]_@__4. 2ol A AE] AFETNE 2718 Model 11 (M) tHe3} 2eh

hi; (1)
7 (t) = log = BrjTrij + 0+ BrjThis + uy.

AN uj= N(0,07)8 Wz, A% 3 axz Az AZAAY gt 2ol w283
€ u; o 2ARCE ni ()l e AE 2 &

mpAlEke 2 Model MolA B; = (B, ,Bk]) WEEAE 2-5F] =71 ZPModel 11T
(M3)-2 th33t 2t

2
O’u7

hi; (t)
7i5(t) = log = Brjxrij + - -+ + BriTris + uj,
ho (D)

Blj = 7io +Ulj7 Uy ~ N(0,0’il), l= 17 7k'
H o= R Z21F version 3.2.29] coxme I|7|AE ER5lo] T~ EIRFPS XY
t}. Table 2.19] WEE AMESte] 919 37HA] B3 st F29 2323 Z3= Table 4.29) Zt}

A7) A (age) T} 7| ATFE (size) & A5F WEE ALY, Model [IoA 2-529] AR FT}
A, 4, 99, 9TE B nsar.

Table 4.2 Results of Cox’s mixed model analysis

variables Model T (Mq) Model I (Mg) Model III (M3)
B p-value B p-value B p-value BExp(B)
level-1
Fixed effect
group -0.201 <0.001 -0.202 <0.001 Z0.189 <0.001 0.827
sex 0.095 <0.001 0.077 <0.001 0.106 <0.001 1.112
age -0.065 0.014 -0.061 <0.001 ~0.059 <0.001 0.942
CcC 0.022 <0.001 -0.005 0.610 -0.005 0.570 0.995
JL 0.122 <0.001 0.097 <0.001 0.093 <0.001 1.097
area DK 0.104 <0.001 0.076 <0.001 0.071 <0.001 1.074
DN 0.069 <0.001 0.046 0.022 0.050 <0.001 1.052
oT 0.077 <0.001 0.062 0.049 0.063 <0.001 1.065
size -0.000 <0.001 20.001 <0.001 20.001 <0.001 0.999
PS 20.060 <0.001 20.030 0.760 S0.917 0.009 0.400
job SS 0.176 <0.001 0.332 <0.001 0.328 0.390 1.388
SE -0.130 <0.001 0.003 0.970 -0.110 0.720 0.896
SP 0.186 <0.001 0.331 0.009 0.122 0.790 1.129
level-2

Random effect

intercept 0.143 0.486
group 0.192
sex 0.133
age 0.021
size 0.001
log-likelihood -2,151,888 -2,149,308 -2,148,653
xZ 13,615%* 15,175.90%* 16,486.20**
censoring rate 28.2 28.2 28.2
n 252,631 252,631 252,631
Hg : My v.s. H| : My 1,563.10%*
Hg : Mg v.s. Hy : M3 1,310.30%%

**p <0.01
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Table 4.22] A3 Z HE] Model I (M1)3} Model 11 (M2)E ¥ st 23}, Model II7} BAZCZ &
e & 5 Aok (x*=1,563.10, p <0.01). & AF AGEHAE F718 2o uZga nejd 2
B} elgsith= AL 9 v 3ttt E3F Model 11 (M2) 2} Model IIT (M3)E vl gk A3} Model 1117}
571]24 o7 094-@% ot _/,\_ cz)\r/]. (X2:17310-30, P <O‘01) zH;<17] ] 731&]_-5].111/3 o]zl T A]Z]
o7 g229e BT JolA AFe] APaFe} 7H°1%*é o] ALBZA7HA A efste A
o] E}gES oju|dty. 183 Model IIo] SA A2 Fojg Wit ohe} (x*=16,486.20, p <0.01),
log-likelihood 9] %k (-2,148,653)¢] t}2 Ego| nlsiA Ao gho] 71 22 2oz Jehta, 239
APzt e =Y l HaiA =& Aoz vyt mebk Model IS $4AC2 23S A9Ed ot
=7 22 AME & 5 Y

HA 24 RS A7 F o)A B dFor dEdEo nAe S AFEHE, A
o] FAIF ol HsfA] S5 o] SAALE RO Has & 21@ aEu EdEE éﬂr~ o
HEW, FAFEo] ofxbse] v o] e AXog g2 gEo] 2 2or yeyth I8

Jol Bold 4% o)%) wE HHo2 BEY FBol o Yol 22 ¢ & AT, A%E A2 *Eb‘;l

=
Hel, $3de AL ZE A o] s=dd vsiA o7 e Ao ‘é"%fé} 25l Eﬂ T2 Ao
T uyehgth E3 VA R7E 95 o)A Ee AAor gEeEe] don, AFdRe deAA

of WalA AE Al BALIN o4 mx AFoze) GEIEol o WA e
3 A B, = By, fiy) O NS AREFE AR, 0ol e BEAAE 0,192, 4
2 0.133, 94382 0.021, 7|FFE = 0.001 2 Z+zF vrElhc).

B A7 PR BAAES] A4 WA IS B4 9

¥ DBE 2¥ste] 4FAFNIHOZ FAPES 74 !

29 WA9Y BYL B AR/ BB T8 B4R
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Abstract

In general, employment duration is influenced by the individual characteristics
(level-1) as well as type of the occupational characteristics (level-2). That is, the data
has hierarchical structure in the sense that individual employment duration is influ-
enced by the individual-level variables (level-1) and the job-level (level-2) variables.
In this paper, we study the determinants of the employment duration of youth-intern
in the SMEs (small and medium enterprises) using Cox’s mixed effect model. Major
results at level-1 variables are as followings. First, the hazard rate of treatment group
is lower than that of control group. Second, the hazard rate of woman is lower than
that of man. Also, the hazard rate is lower, for the older and the workers working in
the bigger company. Investigation of level-2 variables has shown that random effect for
job-level is statistically significant..

Keywords: Cox‘s proportional hazard model, hierarchical data structure, mixed effect

model, random effect, survival tree analysis.
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