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FTEATTE F A D 7 ol AFAIZ ¢ e TP 7128 B oA it #ako] FYs
o]; Sith= Ajoko] ity v B A9 HFHTt Balo] AR|= HfiE (over-dispersion) o] EA)
7h gt o2l EAIZE EA ks HolE oA Zoks FFRFS A AN THE RP AT 284
o] Woix|Al Hr}. 3t 2ol I ARYL o]E A (hetero-skedasticity)S 3
ol o] P} B4kl A B Afol® Eokd TR IS 23l _—
= ZF A9 B A 942 WIS A (heterogeneity) 845 2ol 23 ‘—QE’H ZopE
= Bos) 2o}

==

St A4 tlolElo| A 2ol AR Y SolF FARY S A7 FHHANA 00] 7HEE &
2o viE] s 28F = A7 ol sty ojet T2 Fol= A3 (zero inflation)o]
kg E Folf AR SolF ARG S A A sty A4 dlolElol tist AR &

ES
AE AdF2E v Zoh Lee (2013)& <33 Aol AL317] st Zols-Z 1441 (zero in-
flated Poisson-lognormal) 23-& A AJ3t% 20, Kim¥} Eum (2010) Z42 1 2ols SER2HT}
09} ghol 7o) BET = A% 00 B GBI} Fols o] Aol ofa 2L ANFAL 1)z
Chun¥} Kim (2008)2 S°|& 28-S ]88k SMS &tg el Fsl] AFE dom, Lee (2011)+= FA
4 Hoagel 34 AR VAL RAE 21T AALAL o8N AT <8 LA, 7
2= Cox (1983), Dean3} Lawless (1989), Kim (2005), Choi¢} Ko (2011), Jeong¥} Choi (2014),
Cho (2014) 9] AT7} 9tk

2 AToNE 4719 AUAY ABAT FAAES Ao 189 4 20
A54ol VAL FFRL BARDA A ARG A
ol HFEY, Lol ALY W AT 2
2R Agan. WA 29l AL dolElaAgt Bea S EAS ANFA, 3ZNAE o A2A
GREAE B8] ol 4R BAY I SYASES BARATE. 28T 4gAAL
o Y% 4] 92 BS PAa, vtz sPIAL B d7el AES ANFAL

b

2
3R AAQ F471Y FAADAE] Folste] AFA 0w AT A o
q 2

=R oqq_o 2O
- — R
2 A7 edlg BAste Aotk 1wy ARe) FARANE BA57) eiae FA AFHA (quasi-

experimental design)& &-83= Zo] dukFo|t). =, QAEALY] FHoxle} 7153 3 {418 EAS
7HA vzt Ao g2 FAFHGE FA% T, Aol Fodd Ao FoshA] o2 FAFTY 2
BE vmgoen AR el BTE 24Utk B ATolE duAd Folajet 5249 54L
1 EARDE T4 A5ko] A eld DB} w8 W DBolA 424w 4 (propensity score
matching method) & 833t o tgt Mgt W82 Ryu 5 (2014)9] A58 #H313l7] nfgit).

E Ao A4S A3 A2 (sex), A (age), JZ42AA] (area), X‘X‘T?E (size), AF (type),
VMR (y) ST AUAR HFolz} o} (growp) WH-E AFBAATE. o WS Bhg 4L ofl
Table 2.13} Zt}.

Table 2.1 Variables explanation

variables explanation categories scale
group participant or not 0=‘no (control)’, 1="yes (treatment)’ nominal
sex male dummy 0=‘no’, 1="yes’ nominal
age The age at the time of the survey point 0="<20", 1="21~25", 2=26~30’, 3=">30" ordinal

0=‘Capital’, 1="Chungchung’, 2=‘Junra’,

area metropolitan area of company 3=Dackyung’, 4=Dongnam’, 5=*Gangwon/Jeju’ nominal

size number of workers 0="<9’, 1="10~49’, 2='50~99’, 3="100~299°, 4=">300" ordinal

type type of jobs 0=‘jobl’, 1=‘job2’, 2=‘job3’, 3=‘job4’, 4="‘job5’ nominal
Yy no. of change of jobs continuous

Note: jobl=administrative and office work, job2=professional service-related work, job3=simple service-related work,
jobd=science and engineering-related work, job5=simple production-related work.
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theo® ol A3 4ol that whtl1e) = ATk ol Figure 2.13} 2.
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Figure 2.1 Bar chart for number of change of jobs

Figure 2.19] ZA¥}o] @29 o] 37} 03] = 7P wo] Yehiten (50.1%), o|X357t S71e
FNEE FopRE & 4 Aok 23 o] X34 P2 0.753] o] L B4R 0.943] 2 YEh A
of mlsiA F4te]l B Athke 2e & 5 itk old A= o|X 3Tt ol vlsiA R4kl 2 Al
b o] BASE 00 7pdE 3o vis] HrietA ZE = R AV EAT 7Hsd0l S Al
ARghth mgE o] Z 3] EEFEN7L Shapiro-Wilk’'s 27820 AF22E WaA o5& ¢ + Aot
(21.7%%%),

o} Table 2.2+ oA A3 FFol wet At SAHNTEE SHATE et 7|=5A4 4
A= e Zejth

Table 2.2 Descriptive statistic analysis

y=20 y >0

variables category n control treatment control treatment
p(y = 0) p(y = 0) mean  s.d. mean  s.d.
total 252,921 49.0 52.0 1.58 0.91 1.46 0.79

female 88,436 48.1 50.2 1.54 .85 1.42 .72

sex male 164,485 195 52.9 1.60 o4 1.49 82
<20 23,905 63.7 65.6 1.42 .75 1.35 .66
age 21~25 92,516 46.8 49.7 1.56 .88 1.46 7
26~30 125,705 47.5 51.1 1.60 .94 1.47 .80
>30 10,795 49.7 52.0 1.65 1.01 1.61 1.01
Capital 155,267 49.5 52.9 1.54 .87 1.43 .74

Chungchung 19,847 47.0 51.5 1.62 .94 1.52 .88

Junra 18,429 48.6 50.6 1.61 .92 1.53 .85
area Daekyung 26,675 18.6 50.6 164 1.02 1.53 85
Dongnam 28,007 48.6 49.6 1.65 .99 1.49 .84
Gangwon/Joju 4,696 17.6 51.3 1.60 .89  1.46 .76
<10 71,738 41.0 39.1 1.58 .90 1.46 .76
10~49 83,431 50.8 53.5 1.56 .90 1.46 .79
size 50~99 40,541 53.2 57.7 1.57 .92 1.46 .80
100~299 43,274 54.5 59.4 1.59 .93 1.48 .81
>300 13,937 54.5 62.5 1.59 .94 1.48 .79
jobl 123,606 48.8 50.9 1.56 .88 1.44 .74
job2 16,586 183 51.9 148 77 1.40 .69

type job3 6,750 18.0 157 160 .94 1.49 .81
jobd 71,645 10.9 55.0 158 .04  1.47 .82

jobb 34,333 48.3 50.8 1.68 .99 1.58 91




390 Sungik Park - Jangsoo Ryu - Jonghan Kim - Jangsik Cho

Table 2.29] 235 HedE AuEY o3 2ok WA o]AAH] glE A% (v = 0)°ll A
A EH, FdQdd w2} (control)oll H]SHA] A} (treatment) 7} o] A A E 4] wlgo] o =
A vetgth SREsEE FdQdd FARE F4A0RZ o)AAE gy vES
A G2 B 24 Uehgen, A3 204 o]akel AE AlQstae Aol &

Aoz eyt FaPEE 2, e 7Y A yehgen, O tggeoz $A4A, Z4Y/AF4,
Aztd, A4 o2 et IAFgEEEE AR AZLSE oA E gl v&o] 71
e 4 k. =8 AR E JF47) o] AE gl vlEe] 7P =4 vEeH, 1

32, A%1, 4%59 22 YT

e ol 94Pol Yt AP (v > 0), B2 HASE FAAW W HolA (158)o) WA ol
(146)7} B 7 Lebgieh. SYWSER FUQR FoIAE FUOR FF o 4A4E AvNH, oI
off WA dAE thas 7 ek, Aol $7484% PR o435 Sk 3 Mol
gtk FAPAE HE AekY, B3R FUACE ThE o) WA $A ek, AP E
MEt PR EASE B o)A S A0R tedth 4FEEE 4557 Mg A

et 1 theow 453 4349 208 ettt
B Table 2.19] 438 SYUSEo] o) AA%2A 4
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ANSFE BAZHOIT o714 Bl o454t ¢
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Figure 2.2 The result of multiple correspondence analysis
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o] Ao EFRFEC] o|F3 o vX = EHE EAE7] S8 v RSA QA B
< Eig= < B3l o3l JFE A= T
it uxke] As AR agE A% olF 93] AYAS (Gini index 7
2]& $33l= CART (classification and regression trees; Breiman %, 1984)
=5 AFgSHgch oAV EA T e E AT EE Cho (2010, 2012), Cho®t Park (2012),
Jung¥} Min (2013) 5-°] ot FAFALZ = U2 9] (maximum tree depth)+= 322 A3}
dom, H4 Aoz 4 (minimum number of cases)oA X ult] (parent node)= 5,000, A2 u}t]
(child node)+& 1,00002 H73st3l o], 4H3 7} X]7] (pruning) & WPt JAHEFUFEA
A= olg) Figure 3.1 2t}

i
Ae
iu)

MNo. of change of jobs

Node 0
mean 0.753
sd 0969
N 252,921

T
Number of workers
improvement=0.010
|

<=9 > 9

Node 1 Node 2
mean 0912 mean 0.690
s.d. 0.990 s.d. 0953
N 71,738 N 181,183
T T

. Age Age
improvement=0.002 improvement=0.004
1 1
<= 20 > 20 <=20 >20
Node 3 Node 4 Node 5 Node 6
mean 0.596 mean 0.936 mean 0482 mean 0.717
s.d. 0.837 s.d. 0.996 s.d. 0.769 s.d. 0.969
N 5,077 N 66,661 N 18,828 N 162,355
T T T T
Sex Job type Sex Job type
Imporvement=0.000 improvement=0.001 improvement=0.001 improvement=0.002

I R T s T

Female Mr‘e Jobl, Job2 Job3, Job4, Jobs Female Male Job3, Jobs Job1, Job2, Joba

Node 7 Node 8 Node 9 Node 10 Node 11 Node 12 Node 13 Mode 14
mean 0.768 ean 0490 mean 0.892 mean 1.020| ean 0.611 mean 0.396 mean 0.858| |mean 0.692
sd 0920 sd 0762 s.d 0.969 s.d. 1.041 sd 0873 Is.d. 0.709 Is-d 1.086 s.d 0.945
N 1948 N 3,129 N 43,738 N 22,923 N 5,755 N 13,073 N 24,144 N 138,211

Figure 3.1 Decision tree analysis for number of change of jobs

Figure 3.19] Aol Wz, o 43150 7bg e FYL vAE WeEt JdRuoln, 1 kg
o= A%, P8, A% 59 oz vehth WA QTR 09 olskel A9 v thew
ch. d%o] 204 o]akel AR (0.596)0 WlBNA 204 239l [ (0.936)2) ol AR%7k B EA| vhersk
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o} E3] A#o] 204 ]38t Hek Fo| A= o=} (0.768) 7} A (0.490) 0l S|4 o] ATt O =4t
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W ek FE3F o] A3e] FFE 0.758] o)1 BAk2 0.943] 2 YERGA, Al tﬂ°1 Elofl A gt
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2olF gAX3 (NB : negative binomial regression)2 o5 3A R3] duksld Rygo =z o
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e RS o) 4 (4.3)7 ol ekl & glon), iy 3

]
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pi+ (1 —pi)eH,y; =0

P(Y; = yi|X17 e 7Xk) = ei‘ui/,b:;fli (43)
2l (4.3)0A oAt Qs B9 BE piE T WE2Fo

]
(logit link function)& AH&38to] AHsE FYdstaL, o|H3le7t Qe B9v Eoks £2E wet
3-0% 23o] P2 AYHsE Flste] 4] (4.4)9F o] vehd 4 9lth
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log Mi) ,30 + ﬂll’lz R /Bpxﬂ" (4'4)
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sk oA Slpof thst H AR P vy 22 At osiA AR st WA ZINB 2ol A Zefj4t
2o EAfoRel ot 7ME AR Hy :a =0t Ho: o > 05 Stk o] A FAF7pdo] Frolw Fofik
E7} EABHA b= ZIPR o] AEET)

Thekol] ZINB 23 stol| 4] o sbzol] thet A7 7Hd o] 7124w ™, ZINB R4 7YY EAoF
of thet 7FdAA Ha :pi =0 ) Hy : pi > 0= Stk o] A 7|77 o] Fold ) o] EAsHA|
or= NB mao] Adi=it).

2o ZIP RFoA Jhdo] Exfof ol thigt 7ME7Hd Hz :pi =0 ) Hy @ ps > 05 St o
A5 FAF7 o] Frold QY o] EATIA| = Eoks B o JE—H?JT/}. mx|eo 2 NB 234 7}
tabze] 2R oj o] et AN AR Hy:a =0t Hy : a > 02 3t} o] A9 770 Fold 3}
AETE ERHA] e Zoks F| AR o] HEHTE. of7|X AREE AR EAFE GriitE Exjo R
o thallA+= LRT (likelihood ratio test), 43+ &Aoo F o tha| A= Vuoug ﬂx—]iﬁ]a‘ﬁi PR ]
t}. oj 7)ol tht 2FA S Ul-82 Dean} Lawless (1989), Ridout % (2001)& #313}7] ulsich,
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TFS Table 418 ol 8%l vt ARERe Aeas] 8] Tols NAR (P), Y7 Eol
ARY (ZIP), 2ol 3JFAEY (NB), 44 5olF ALY (ZINB) 5 470 AL thet &
AAHE AAG Aoltt. A7A o] AAZY 7ol et SHHEF 214, -+, 205 o489 B4 2
ol 274 BAL Telsto] Foloji, A7 W A ATE HTE A8
Table 4.1 Results of regression analysis for count data
P ZIP NB ZINB
B s.e. B s.e. B s.e. B s.e.
no. of change jobs (8)
treatment - 12%F* .01 - 19%** .01 -.13%** 01 - 14%%* .01
male -.01%* .01 .01* .01 -.01%* .01 -.01%* .01
21-25 A8¥** .01 AGF** .01 ABFHH .01 35X ** .02
age 26-30 L49FH** .01 ATHFX .01 ABFHH .01 35X FH .02
>30 RV ia .01 BO¥** .02 1R .02 LBTHFH .02
Chungchung LLO*E* .01 LLO*H* .01 L10%*k* .01 L10%Kk* .01
Junra Q7 .01 LQ7H*F .01 LQTHRE .01 LQTH*RF .01
area Dackyung L09*** .01 L10%** .01 L09F** .01 L10%** .01
Dongnam L10*** .01 1R .01 L1O*** .01 1R .01
Gangwon/Jeju .03 .02 .03 .02 .02 .02 .03 .02
10-49 - 22%%% .01 -.20%%* .01 -.22%K* .01 - 22%K* .01
. 50-99 - 20%% .01 -.26%K* .01 -.29%K* .01 - 20%%% .01
sie 100-299 —32FF 01 280 01 -.32%%% 01 -.32%%* 01
>300 - 34%H* .01 -.26%F* .01 -.34%H* .01 - 34%F* .01
job2 -.06%** .01 -.06%** .01 -.06%** .01 -.06%** .01
. job3 2%k .01 2%k .02 J12%F* .02 J12%*F .02
‘]Ob type H >k kck *kkk *kkk Kk k
job4 .02 .01 .02 .01 .02 .01 .02 .01
jobb J16x** .01 16Kk .01 16k .01 16H** .01
constant - B4FHK .01 -3k .01 -.B54%x* 01 -.40%** .02
inflate (7)
treatment - ATHFF .05 - TQHFF 17
age -.01 .01 -.65%*%* 05
size L00*** .00 .00 .00
constant -1.48%** .21 -.40%** .86
a 0.258%** 0.243%**
Hi : @ = 0 under ZINB 1,932.66%**
Hs : p; = 0 under ZINB 5.80%**
Hgs : p; = 0 under ZIP 21.97***
Hy : o =0 under NB 4,253.21%**
log-likelihood -296,525.490 -295,290.40 -294,398.890 -294,324.100
Wald (LR) x2 7,794 627 5,006.76% % 6,453.6%* 1,607 55%%%
ko kK

R and *** mean significant with 0.1, 0.05 and 0.01 level, respectively.

il

F1e] FA AT M 2okd ARYAAME FHI A (Hs = pi = 0 3 ZIP)7} 5
oA ST AS & Ak (21.979F). =3 FAE S Yehlle 24 FAXE 6=0.2589]
o, AR fFolsHA AhitErt 2ATES & ATk (4,253.21%%). Fo|F IR
b2 (Hy @ oo = 0 3} NB)& a=0.24322 o] FAHOZ Fo|5hn (4,253.21%%F),
(Hz : p; = 0 8} ZINB) =3 FAACR {23 2oz Yepgtt (5.80%%F). 121 G 5o
TGN Aehrtze] EA) (Hy : a = 0 3 ZINB)of| tiet 3423 5AHez F2sH
ZATS & 4 9} (1,932.66%%%). weld B AT AL o]A34E A AL 4 Q= Ao
BYor G FolF FFIRF ol A== it
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Abstract

In this paper, the determinants of the number of job changes in the SMEs (small
and medium enterprises) youth-intern project is analysed, utilizing SMEs youth-intern
DB and employment insurance DB. Since the number of job changes are count data
which take integer values other than negative values, general linear regression analysis
becomes inappropriate. Therefore, four models such as Poisson regression model, zero
inflated Poisson regression model, negative binomial regression model and zero inflated
negative binomial regression model are tried to fit count data. A zero inflated negative
binomial regression model is selected to be the best model. Major results are the
followings. First, the number of job changes is shown to be significantly smaller in the
treatment group than in the control group. Second, the number of job changes turns
out to be significantly smaller in the young-age group than in the old-age group. Third,
it is also shown that the number of job changes of man is significantly greater than
that of woman. Lastly, the number of job changes in the bigger firm is shown to be

significantly less than that of the smaller firm.

Keywords: Multiple correspondence analysis, negative binomial regression model, over-

dispersion, Poisson regression model, zero inflation.
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