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estimator)°|2tal 31c}3)

.

Py
ES
zofl, #4 717F Woll w&E&H AA] off Bl o] ofFof W3} Sle ARIAIRE 7i
gro] Aol = yHA] #ASAES 4
U] Sl ot WSk ARIAIRE Zijlo] AAl #EY oF 25% HER A
S Ao|F HAth o] A A= AA BAREY} FEHgo] HEo]
Jo] Az t=2A Yehdtd, sfito] EAY ghEo] 2 Wi wSE719] Al
= 4 A4 5 Aok 2 AFolA JiQl 249 Ae aaw A0 XtEE B
S AF HEO] v =R HE 16.98%p, TLTH BE 2587%p, FFA Hl&
19.18%p, WY BE 19.59%p, ZEHL 50] s
o] oz Aog W,

ole} 72 EAIE FEsLY] ¥ole] Mundlak (1978)1} Chamberlain (1984)2 o}=fj<}
22 Aol a vH(correlated random effects) HE-S A|tsH=d], FA|ZQl BFL S

N1

N
2
2
ho)
Hir
flo
pou
H
H
2
=
ox,

2) IEI} 2P AR B S AlAshs o WA 2AE sidsketl, AFEF
A AR ARGEAL Qe IR BAY 2YolA ayavsE A8 3% FAsHoF ske At
7S AAFAFE 4 5 = s 24 EA(incidental parameter problem)”} EHAYSHCY

3) Fa7} ol A9 23 9 meyl By s Ageerdo] Bed 5 it A3
aguge 29hue] o glol BolSkh FHL A, Q3pape] Bilo] oA Fef
£ 7HA Hol Hlaa/do] AV ASH Eok. B3 AJSERF S o83t EA M F5H
o] 79gko] 77111 [0,11& °lEgstH Aol Hato] 00] ofHER FPA= &4
(unbiasednessy& 7}A|A] Z8ttHHorrace and Oaxaca, 2006). ©|<} IAH Al ERls) & A},
ARAA] A1) B9 oF 28%2] SR oA WEEH AAEEC] 1HT & o8 YL, 719l
$40] A9 oF v%0] WA} WET WoISEo] 0xT} S A0 Ve, olo} 2L g
AMoR Qs 2 ATt W 2ARWS Hesiol 2Heidr. B, AFGERFeR 27
BAS ARl A, 2o BAR] =ERT0] RETAS S/MIE Ao FHE
TR obEt WS ERt ABSERTE 4 2 ARAl B919] eExd Ak AX=
HHE, 7HQl ©919] ik Fole Aow yEh 2ARYo) et Ak s =E5hal
oItk ohge] AN 2A 2L thE RIS RE AAP] Aololne ARG} 2L
OE 2y9] 2yt A2 o= vlwshr]o] ofgfgo] EAT. AFEERFl dis] Jd= F
Al oo AR A= 1, ARl dike 83T Al A5E & Sl

4 A9 BAE =9 250199 2718 Faslel slelck
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1ty =8,+X,/B+a;+u,) >0
y = ‘ 0]
0 otherwise

Yir — 50+Xa:f,/5+ a; tuy, )

A (19 y = 9] AAAISE AA%lo] tAIHel TEETH AA] ofRe} zho] o
Joke A M (latent variable)o|tt. X, & ARIAIY wSEH A o7} A

ST ol offo] YFL AL YRS DR, /1Y AT, 2EA%, o

it

_l
)
£ o9 B om

15

3 oz P4HEY o & A7HENC] WA e, w, e QRS ek
N 1 T
= 50+Xi’51+ v, X; = n(int) 3
t=1

Aol adt RyoME 1FaIE BAENF7] Hote] 24 ARdAIRE A1 '
Ha)Fe #5 7hett dguso] Bt AFBAE 7R 783t 4 3)3
2ol ot AYHS0] BEHX)O PSR TAH, BS 7Fed APESE el
e FE a9 23 FEe= ME} ol Ha ARt 7PgolARt 1Ayt
oL B¢, o BS 7hett AuuieR SARe RN WY 24

4 k= o] AEK Wooldridge, 2009). Wb 4] (4)9} o] 2+ AFIAE,
AgRiepe] Batghs ol S/t ARRE SRAIH (v, +u, ) FAE T

F

t = (50"‘50)4‘)(1/5"‘ 2,51"'(%"’“”) “

HBolas B Ay Pagk

% Slck. ShAlRE AlZE B wige] A9 A

2 il P DAARE SANE
Yol Bagk 53 A9 gl SUs

7] wfRol Bgke 3ol thE3Ad(multicollinearity) O 2 Q18] EAJoflA] A
2 A0 FOE 7]&oloRI.

zt:ﬁ0+Xitﬁ+Zi,)‘+ai+uit ) ai:261+yi &)
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Yir = 6()+Xit,ﬁ+ a;tuy , o = Z(Sl—’_zi,/\—'_yi (6)

A (5 ARt B MA(Z)7h BEEA S BT Aol Sl 49E e 4
o=, AZFEW W] FAAE S| ZRsstch I 4 (63} Zo] ARt B9
27} BEEA) G BHL BASE srow A8t A0 B spe 2ot
SITHEAR, 2019). 0] 2L olfE B ATo|A AFEE ARE B wido] 34
ol Fojsjol & Wt QIeks) R =Hold WA BAIS Tejs g Azl

B BAZ 1% ABE wwsh] Sote] golaw ny, 24% 2

oY
ko
091«‘
)
oﬁ

83 2L IF W HE(within variation)?FS 71R|1L FA451HRE A

#TE 8T = A Hrho mEbA 2 AT At iE WHao -
3 FAl0] AYsIRITED o]9} BlEo], A et gFFAEdS I
Fo] HA] &= BAVE BAoke HsEL Ryt By EHoA ALkt

_— =

S (B
=
o,
E\;l
5

5) B ATOIAE A7k BH WS A ) BHAL TIRE off, Sy ofn g AR
B2 epRAQl We 7Pgsha, Jlel 9] BHdAE A, HE8, ol one ey
ol e Wit wExTe] SR s 54 AA 22 Al HREnAY X|ole
ST W B2 gEs|Eo R AN F1sAL T sjetel] uio] ZeldHel W 7t
Falo] B4 ATE SJHstaA Sk ES wEAG G5E s £4 sjglo] Aot 215t
e v} A543} o]t Bgo] e Suksly] uhEo] ePiael Wae 7hrsle] BA 2
TE et} gt SRR B 4 Qi B0 Qs WY BAVE 248 4 Qons
24 Aslo] st sjAe AEY Ao wehEr.
A QAT ZAS] B4 717 o] BEEE ofii A7hEoln 4w ojiel Arne] ¥
S b7 B2 84237) F OF 041%, 0.28% WL 79] Q7] YEo] 1E | W E(within
variation)o] Q= A0 7H5at). ole} mEAIA R, wEIdFALS] B4 7|7 Ujo] 4, o]
olR A|7HEHol ] HEstelo] MEl BEA) 32,5577 % oF 093%= Ws} Ae] Q] =
o A7kl thstol Wal7t Q= Ao gt Al Wg5o] wao] ¥atElo] 248 Ayt
2 Ui He WES Ba) 7ot 2gAolng AAHL 2=ty 17 ofgth
7) AIA TH910] HAOIHE BRHE ofR SE ofR, AJERs} AT, Aol Bhele] 2
MoK A4, HEste, olxojrr} Ael=l.
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B 559} <E 6> LR TaTH] A Jao] T AU Al
9I9] BAg 217t St Arjolch, B AT 2ARYE B RAAYOHR At
= HIsY] Huh= RS A AFEsioith. AANE ALk o, oA
9] SHA| & T (marginal effect at the mean)7} ofd 7N SHAGYE9] HHgh =, o o
A E7H Average Marginal Effect: AME)E AAlSlo] HUSIQICH <® 5>9}
(NE2 do)adt 2PS ARERE &4 23Rl ¥, (29 g2 244 1L
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Qelast BAS B WU B4 Ak WY BAS WL 4 s
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AIME dHdes AR —’F ‘212 , WEA| o] Agstel 49319 A=A
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= &3 vES 542 XﬂOHT_E 141 Aoz Qs Tsks HolE SofF= olFol
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G ARIA W AR Q] EAREATT S WSE RS
She Ao® Uedth ot ARIAVE 33522 W, R0 AR B weE e
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H 5 AMNYA 24 2ot =5ZR0| dsEE Al Y X0 O0Xl= g
e (1)Random effect (2) Fixed effect (3) CRE
T AME | SE AME | SE AME | SE
LEX3 o8 0.0132 0.0092 0.0126 00110 | 0.0473*  0.0243
A2 vg 0.0002 0.0001 1.1e-05  0.0001 0.0001 0.0002
Oi*‘tLEZ} Hlg -0.0006*** 00002 0.0001 0.0002 | 0.0005 0.0005
1224 HE -0.0006***  0.0002 | -0.0001 0.0001 0.0002 0.0003
XJ\—‘]JEZ} Hlg 0.0002 0.0002 0.0001 0.0002 | 0.0001 0.0002
IIHD o 0.0635%**  0.0100 - 0.0604% 00118
g o 0.0316***  0.0069 - 0.0311*** 00070
71 qAgH -0.0001 0.0003 - 0.0020  0.0024
H—lo] o:]_r 0.0283* 00153 0.0039 0.0089 | 0.0325 0.0316
338 ARt oy 0.1500%**  0.0102 0.0303 0.0202 | 0.1097***  0.0104
Z=3 ﬂ—ﬁ.] B4 Ae 0.0074**  0.0034 0.0023 0.0019 | 0.0060 0.0047
A 0.0229%%* 00048 | 0.0091* 00052 | 0.0247**  0.0060
k=3 0.0056 00043 | 0.0047* 00028 | 0.0124**  0.0057
AIHIEA | S 0.0470%**  0.0061 0.0100 0.0071 | 0.0302*  0.0078
am3A o5 0.0051 0.0136 0.0006 00073 | -0.0039  0.0198
kil 0.0411%%* 00079 0.0095 0.0070 | 0.0249**  0.0101
AGA =
10091 w]gk (base) (base) (base)
10091 oA} 30091 m[gk 0.0250*** 00083 | -0.0036  0.0080 | -0.0152 00175
30091 oAk 0.0493*** 00084 0.0094 0.0083 | 0.0254 0.0193
PALT RS
ARA 9 oz (base) (base) (base)
)z 9 ARz 0.0124 00105 | -0.0024 00066 | -0.0097  0.0150
AuA 9 shifz] 0.0200**  0.0104 0.0080 0.0069 | 0.0212 0.0133
AR 0.0106 0.0088 0.0069 0.0060 | 0.0141 0.0112
AEF
AZY (base) - (base)
), 7k d AR dEARY| 0.0127 0.0228 - 0.0025  0.0240
AXY 0.0017 00163 - 00106  0.0183
Tan) 9 SAksERe] 0.0096  0.0150 - 00148  0.0172
$29] 0.0076  0.0149 - 00001  0.0159
23 A 9 UREEAY 0.0085 0.0184 - 0.0066 0.0193
28, 289 I 2=t Qg 0.0111 0.0185 - 0.0018 0.0201
AR 5t A 7l& AuAY 0.0300*  0.0169 - 0.0140 0.0214
ARiTE 2 ARIAY AulAY 0.0107 0.0173 - 0.0132 0.0180
T3 9 78 AuAg 0.0417%%=  0.0139 - 00327 0.0168
A9 A]-QJE‘,—X] AU AA 0.0394%=x  (.0137 - 0.0331**  0.0168
dks Axx 9 ojol Es] Wk 00363 0.0247 - 0.0417  0.0257
A YES YES YES
Aguisee] Fzk NO NO YES
=3 8,423 2,019 8,423

Fo w e perl 0%, 5%, 1% 5

FEOIA FolRe ehie BEOAE ZAREOAE A8t 74T
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SIS HA3E AR

B 6) /el 24 21 =S2F0| usEd Yoo DXl I

g (1)Random effect (2) Fixed effect (3) CRE
= AME | SE AME | SE AME | SE
Ex3 9% 0.0407%%%  0.0046 | 0.0724* 00194 | 0.0167%**  0.0047
o] -0.0008 00012 | - 0.0046 0.0029
Jo] AJ2/100 -0.0005 00015 | - -0.0048 0.0033
A d=1) -0.0007 0.0036 | - -0.0056 0.0040
A& 0.0157#%*  0.0034 | 0.0342 0.0268 | 0.0061 0.0065
2545 0.0023*** 00006 | 0.0082** 00041 | 0.0019* 0.0010
2592 AE100 -0.0047%%  0.0023 | -0.0004** 00002 | -0.0085**  0.0039
o]Zjojx -0.0056 00042 | - 0.0018 0.0043
g I 0.0034** 00014 | -0.0014 0.0045 | -0.0008 0.0009
For Z2A7F 0.0002 0.0001 | 0.0018* 00006 | 0.0005***  0.0002
T8 AFFR=D 0.0178** 00031 | 0.1062** 00279 | 0.0189***  0.0048
25
IE gt (base) - (base)
= 0.0106***  0.0039 - 0.0077 0.0048
AEgE 0.0246*%* 00052 - 0.0193*** 0,006
= 0.0367***  0.0056 - 0.0254%%%  0.0063
HAE oA} 0.0247%%*  0.0089 - 0.0075 0.0087
AGA T
10091 =]gt (base) (base) (base)
100%1 o1&} 30091 u]gk 0.0036 00026 | -0.0214 0.0166 -0.0042 0.0034
30031 oA} 0.0318***  0.0051 0.0297 0.0217 0.0081 0.0056
AREF
AR 9 k] (base) (base) (base)
TR 9 A83 0.0022 0.0039 0.0323 0.0401 0.0041 0.0079
AElA 9 gz 0.0261%  0.0072 0.0356 0.0542 0.0176 0.0122
AJAEA] 0.0043 0.0042 0.0576 0.0448 0.0080 0.0095
ARRER
AZA (base) (base) (base)
A7), 7kx 9 FEARI
g AP 9 anelel 0.0090%* 00046 | -0.1363* 00702 | -0.0196**  0.0098
ARt fofl, =AY LG,
oapzre] 20.0201%%  0.0043 | -0.1572*%* 00689 | -0.0275%*  0.0092
229 0.0238*** 00082 | -0.0434 0.0810 0.0084 0.0172
=49 0.0010 0.0124 0.0172 0.1708 0.0256 0.0522
28 REY I REXRIG | 00359 0.0085 0.0578 0.0704 0.0360 0.0235
714, ARAE, 7 9 Al 0.0044 0.0098 0.0384 0.1053 0.0182 0.0265
AL I8 @ 7lg AEAYG | -0.0115% 0.0068 | -0.0716 0.0787 -0.0073 0.0156
AR Y AEAY 0.0162 00126 | -0.0481 0.0899 -0.0001 0.0187
3594, =29 9 ARG
W5 LeAHAY] -0.0038 0.0060 | -0.0636 0.0894 -0.0002 0.0183
BA 9 AB1ER] AEAG | 0.0133* 0.0075 -0.0314 0.0832 -0.0061 0.0176
dig, Axx 9 oy -0.0203**  0.0080 | -0.1048 0.1192 -0.0143 0.0220
Ao YES YES YES
Ag4eo] Ftgk NO NO YES
=X 32,557 9,160 32,557

o RS % %, 1% SEolA RO8E Uehie] EEedt 2UER0AE A8slel 25T
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A o] BAoldE A% W wmEage] £V ReEde] WolF ABS o
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abstract

The Effect of Labor Unions on
Job Training Programs

Hee sun Lee* - Da young Kwon™ - Chung Choe™*

This study aims to compare and analyze the impact of labor unions on job training
programs using two different longitudinal data, Workplace Panel Survey (WPS) and
Korean Labor and Inocme Panel Study (KLIPS). By applying the Correlated Random
Effect (CRE) model to both individual-level and establishment-level data, we observe that
labor unions increase the likelihood that establishments provide employees with job
training programs and workers participate in the trainings. Our results shed light on the
role of labor unions to increase the opportunities of job training programs for workers.

Keywords: labor unions, job training programs, correlated random effects model
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