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Table 2.1 Variables explanation

Variables Explanation Role
sex 0="female’, 1="male’ independent
age the age at the time of survey independent

university whether or not it is university (0=’college’, 1="university’) independent

1="university’)

parent’s 0=’under university graduation’, independent

education 1="above university graduation’

parent’s parent’s income : 0="<100’, 1="100 ~ 300’, 2="300 ~ 400’, independent

income 3="400 ~ 500’, 4=">500’
university type 0=’private’, 1="public’ independent
department category  0=’art’, 1="humanity’, 2="natural science’ independent
gpa grade point average independent
employment whether or not there was a job target at the time of independent

target enrollment
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double whether or not you completed a double major at the time independent
major time of your studies
major degree of satisfaction for major : 1="very low’, independent
satisfaction 3=’"middle’, 5=’"very high’
university degree of satisfaction for university life : 1="very low’, independent
satisfaction 3="middle’, 5="very high’
no. of licenses number of licenses : 0=’none’, 1="1", 2="2") 3="23’ independent
labor union whether or not there was labor union independent
size company size : 0="<10’, 1="10 ~ 50’, 2="50 ~ 100’, dependent
3="100 ~ 300’, 3="=300’
full-time worker  whether or not you are full-time worker independent
company degree of satisfaction for company life : 1=’very low’, independent
satisfaction 3="middle’, 5="very high’
major degree of matching work and majors : 1=’very low’, independent
match 3=’middle’, 5=’"very high’
region 0=’metropolitan’, 1="Chungchung’, 2="Junra’, 3="Daekyung’, independent
4="Dongnam’, 5=’the others’
employment whether or not you are employed dependent
wage average monthly salary dependent

oFe Table 2.2 #Qel e} AU GFol e WFY SYUSEe /1457 A0S vhehie,

Table 2.2 Descriptive statistic for categorical independent variables

Employment Wage
Variables N No (%) Yes (%) N Mean S.D.
sex male 214,507 23.8 76.2 163,372 222.2 105.3
female 213,829 26.8 73.2 156,504 180.3 77.3
university university 276,487 26.8 73.2 202,452 213.3 98.6
college 151,849 22.7 7.3 117,423 181.6 84.6
parent’s <university 273,192 23.7 76.3 208,342 197.8 91.7
education =university 155,144 28.1 71.9 111,533 208.9 100.4
parent’s <100 16,357 23.6 76.4 12,494 215.5 143.8
income 100 ~ 300 106,318 24.5 75.5 80,222 191.6 90.7
300 ~ 400 99,296 24.7 75.3 74,810 198.1 82.3
400 ~ 500 116,581 25.6 74.4 86,772 198.1 89.4
=500 89,785 27.0 73.0 65,579 220.3 105.5
sex male 214,507 23.8 76.2 163,372 222.2 105.3
female 213,829 26.8 73.2 156,504 180.3 77.3
university university 276,487 26.8 73.2 202,452 213.3 98.6
college 151,849 22.7 77.3 117,423 181.6 84.6
parent’s <university 273,192 23.7 76.3 208,342 197.8 91.7
education =university 155,144 28.1 71.9 111,533 208.9 100.4
parent’s <100 16,357 23.6 76.4 12,494 215.5 143.8
income 100 ~ 300 106,318 24.5 75.5 80,222 191.6 90.7
300 ~ 400 99,296 24.7 75.3 74,810 198.1 82.3
400 ~ 500 116,581 25.6 74.4 86,772 198.1 89.4
=500 89,785 27.0 73.0 65,579 220.3 105.5
university private 360,191 24.6 75.4 271,494 198.6 93.9
type public 68,145 29.0 71.0 48,382 219.1 99.1
department humanity 169,395 27.3 72.7 123,164 200.1 96.8
category natural 199,638 23.6 76.4 152,487 214.0 94.3

art 59,303 25.4 74.6 44,224 163.8 81.0
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employment no 236,183 25.7 74.3 175,378 196.0 95.2
target yes 192,153 24.8 75.2 144,497 208.6 94.2
double no 374,678 25.1 74.9 280,617 200.4 92.6
major yes 53,658 26.8 73.2 39,258 210.4 109.8
no. of none 160,674 29.2 70.8 113,768 200.7 99.8
licences 1 142,246 21.8 78.2 111,254 203.7 93.5

2 68,552 23.8 76.2 52,245 199.9 90.5

=3 56,866 25.1 74.9 42,609 200.9 90.6

labor no 256,361 193.6 91.7
union yes 63,515 234.1 100.7
size <10 62,316 167.4 102.4
10-50 62,888 184.4 77.3

50-100 25,982 194.6 72.7

100-300 34,978 203.0 69.2

=300 122,368 232.9 101.1

full-time no 70,228 150.6 79.8
worker yes 235,999 215.7 85.0
region Metropolitan 174,048 203.7 95.1
Chungchung 30,793 197.9 92.9

Junra 24,349 194.5 101.3

Daekyung 31,930 193.6 95.5

Dongnam 45,491 209.2 92.4

the others 12,864 189.8 91.1

Total 428,336 25.3 74.7 319,876 201.7 95.0

Table 2.29] Btel wh=wm, olxje] WA dA7 AAET 9 2771 BF 22 & 5 Uk
AEEe 4dA BEdel A AYEFS TAT AFe WA vehdeh. FRsl mReTo] 404
B e Qe adA BhER Qg vshd AQES B4 e dee

Brel 450 Hold4E AYEL WY, dFE S AFL Bk wf‘&%égol A
A9t 3290 WS AUEE 57 Lok, 93S Wl erdon, A2

AASAD A AALES AFol F A Uehgeh AABIA At %‘
A AQAET 9F BF 2 degon, B4AFE 5T AU 18X
FES WIRAW AFL B A vebith. AST AAF) S+ g AE
AAZS 274 1) ol4el A9t Bobd s s tha A Sol ok 2

3 Aol gl Aoz vepgeh
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3. A4y

QAo 4F AFLAL BAT W JFS hEA AL Al A7 270l Bha F AR
re thgoz HARAL S HH o5 tNELS FAE £

29 Bio] ofd Bk oljeh, WRA Moz MY BLE| BAT Gl WA HYA
9 ERAH] o8 B (bias)7h WA Dk webd B AT AL FEURe go] BFAHA 4
£ 93 gtk Aol olE Halste] BAT. o|F 18] Heckman®] BEAH 23S B0 38

. , if 2 >0
Z; =Wy + Ui, Zi (3.1)

if z; <0.

P if 27 >0
yi =i + €, (3.2)

if 27 < 0

A7 <uz e {8]7 [PlU ZZ:|>%E}EH17594"YL T oF & BelE, 60 uit 23

sk wis A7 Q38| 2719 A901800 B8 494 weg gk 292 ag FE
LA ush €0 BERARE 13} oolnl, o1 50) ABATE polth Ea 2 & AY
Fof tigt AWM (latent variable) 0]_1* yre 929 3718 JeEE dAw o)t
Heckman 248 589 1A oA 8o A" 55 Jep)E 4 (3.1 tiajx] =gyl =
3 (probit model)& ©]-&3te] FA3ITE Heckman EEAE 2o 2atiAoAE FHRo7 Mely A}
A ooz shvd 4 (3.2) 02 RE thg 4] (3.3)9) A (3.4) 7} AL (Green, 2003).

E[yi|z] > 0] =2i8 + E [eilu; > —wiv]

_ _d(=wiy) !
yilzi =E [yil2 > 0] +vi = i + BaX(—wiv) + vi. (3.4)

A7IA () e BEEATEEY FEILETFEE YEY, AM—wiy)E 9 29 ‘ﬂ" (inverse Mill’s
ratio) 24 Z}Ze] #zto] B o2 HE] wWiAE ¢HE FE (AFE)S vt 4 (3.3)0A4 A¥E
A—wiy)E M2 F71E shte] AHdsE 28-S 313 poe FAASF (82)9 ?L_—% St} & Heck-
man?® 20HA FAH O ‘ﬂ?ﬂ ZZ2Y By S /‘}‘g‘?ﬂ"’% < FA3L widE A4k A X(—wﬁ/)% -
stch. 283 A (3.4)0 A(—wiy) thAle] /\( H)E BolA AP ARA S Faste] gl Baoll o
St YRFAFE Tl T p #£ 02 A ﬁéz B, 5z =19
poX(—wiy) HE H7) Ty
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4. 2423

o] oM ASEAES Al Table 2.19] HEFE AME-3to] Heckmand] EEME 23S &-8319
t}. BAEAE a4 BA 71X Stata SE 11.02 AHE5FITH
Heckman®] ZEAME 289o] ZA7}= Table 4.13} 2T}

o[N

Table 4.1 The characteristic analysis for respondents

Selection model(1-step) Outcome model(2-step)

Variables b s.e. b s.e.
sex 0.062*** 0.031 28.764*** 1.132
age 0.015*** 0.005 5.935%** 0.215
university -0.093*** 0.001 3.843*** 1.467
parent’s education -0.100*** 0.005 -9.356™ " 1.611
parent’s income 100~300 0.150*** 0.005 26.490*** 2.808
300 ~ 400 0.167*** 0.013 33.738%** 3.023
400 ~ 500 0.124*** 0.013 30.621*** 2.535
>500 0.132*** 0.013 41.965*** 2.655
university type -0.132*** 0.006 -13.1677** 2.134
department category humanity -0.037*** 0.007 6.585" " 1.087
natural 0.092*** 0.007 33.486™** 1.626
gpa -0.004 0.005 5.124*** 0.726
employment target 0.034*** 0.004 8.744*** 0.775
double major 0.014* 0.007 6.826"** 0.929
major satisfaction 0.008* 0.003 -0.131 0.461
university satisfaction 0.017*** 0.003 5.819*** 0.515
no. of licenses 1 0.239*** 0.005 31.971%%* 3.550
2 0.178*** 0.006 19.426™** 2.792
=3 0.117*** 0.007 15.081*** 2.012
labor union - - 20.100*** 0.347
size 10-50 - - 13.897*** 0.438
50-100 - - 22.963"** 0.569
100-300 - - 29.865*** 0.515
=300 - - 54.918*** 0.404
full-time worker - - 57.725*** 0.319
company satisfaction - - 4.117%** 0.173
major match - - 1.640™** 0.119
region Chungchung - - -9.876*** 0.472
Junra - - -15.270*** 0.563
Daekyung - - -13.775%** 0.496
Dongnam - - 1.840™** 0.403
the others - - -21.437*** 0.720
constant -0.049 0.031 -283.641*** 23.489

n(censored /uncensored) 403,290(108,416/294,874)
o 188.095
P 1.338
inverse Mill’s ratio(\) 251.734***

*:p < 0.10, **:p < 0.05, ***:p < 0.01.

Heckman®] ZEAH 23S &85 2t 48 oA, 24 dACNA AASE As 32 =3 A
T e TS FLol YERe SEAF0] HFg AgzE B Zolgt & 4 ot

WA Heckman®] ZEAE T3 ot e}FAS BolFE (inverse Mill’s ratlo)./] Zko] 251.734%
EAHCR F93 Ao g JERYA (p-value < 0.001), Heckman®] ZFEAE 1o glgelS HolE

o gt



The wage determinants of college graduates using Heckman’s sample selection model 1105

th 19 BAAIE AYelRE AR 5
49 93 2709 Y Sduse £E 5 .

WA QA AR AR ZAAR ] e AE 4wy thewt 2ok guel Ak @A
o AYHB 929 217} ool vk FeAHA £ Aow itk 19w Aol SRS
= AYABT 99 2] BT ZAhHE AP 9SO 4 dom, AR A WA 494
BEAEe] FA40R el AAREL WA 4T ¥ $2L & 5 drk B Huo wgs
F& 1A A el ARl valA 494 HE o199 Gl BA40E felabl A o
PFE $2L 5 Yk W PR 452 Hol ST AYFEE FolA T YFE FoldE @

of e &35 FA7 dtoln, 2uA ] £4

rﬂJ r&

al

& Ak HERdel Al vsi FEYL AYREE BT YFE %S A0E vehth 437
2 olAlsel WsIA, ARALL AYHEL %1 §FS B Uehgon], AAALe AYFEE A
Uehta 9FE £ tebdeh 9 Sl $4845 AQREL RobAt APl AT, dFe
/E 930l ok AURILY ApAgel ge A2l A e Juel A9REE 22 93
£ Z7bhe 4%l 9t A0 vehth 1en gEREEst $olds s AQHES dF BF 3
ke Al gl aai veith A59 A4 47 54845 A98EN 97 BT S5
AFol 9t Ao vehdth ol4e] Heckman 2H9| £4 A3k AR Table 229 71 %5

Aol ARSIt A5e] Avke tha Aol Lrehekel, 1 olf Heckman 2ol ole 59
MaE] BA| ol FRAE A WEel Vehbs Aelx ¥ 4 gk,
Theo® AA ZANAR Bl AQAS BN AFAALAY ARE AR the 2L

298 92 5 vk WA =52l g A WA gt AR 9T FAHOR FAM
2 RS X5 Yu, AGFEI B5F Tl RA B & & Ak WA WA B
A9 ggol o ¥ A0 Uegon, /19 BEEe AFANEA $245 9Tl o Fohde @
S Atk Qe SRN B AW, 2P WA SBT] K5 Pl £
UeRG el 339, Aok, 9140 5 e Ao S el isha Gl folabl @ ekl

5. 2E
B AT e SFnERANN ANF 120149 hEA AYo)F A2 AES BES o
FA59) A2d488 2ASIT. 3L 712s] Adelst 9ol 2700 e B94e) Aus
Y3 glrher] 29¢ Fa, Bie] A9HE BT Heckmand] EEAE 23 Fgate] B43

P
é
as)
3
3
E
o
=]
33
FH
L o
r>"
JE
oo
=
fu}
%
Ru} L ¢
ofl
ox,
rlo
offt
i
_IZi

ek 24 A3e 2 okshd e 2ok
3 4

U, me) s 2E AU A E Feel A AU ol o4 At BAR0R §
g AYHBE B YT HSS X 5 Atk WH FRY A5 FoHI4E HYFEE FoA|

T YFE FobES ¢ 4 Aok

QA hEfgol Aol MM B A

37185 QB ot FFo] AA T,

SR, SRS ol 4%, el 53 A1
s Ago] 9t o® vehht,

S, =EE Tl g Agel WsA Qe Aue] 9ol FARCR fosA L AL T 4 9

) = o]

=}
B, YR B5E G R FolHE & 5 ek



1106 Jangsik Cho

e Aoz ehgon, /4 BEEst zdm AE7 $24E 970 U FoHIe ¢ 4 Ak
umz}sz NQ2AAL FHAAE 5
ol 39, Aok, 948 2 76k AL
49 8 Sl A5 AR A a}ﬂog ﬂ]?‘&dﬁi
We AL ks Fevk 98-S wE Boh mebd o B SYus
BEA A% AR2A, HlolE R ohieh thFe S dEA HloTEo]
F iz @A

b
7o
-\J 2 ﬂI
E
&
2
OPH
o 1L 4
ﬂ
o A
o,
Jo
o
o
X
el
oy o
o
Hir
)
v
o
A
r]I

References

Cho, J. S. (2011). Determinants of job finding using student’s characteristic information. Journal of the
Korean Data & Information Science Society, 22, 849-856.

Green, W. (2003). Econometrics (5th edition), Prentice hall, New Jersey.

Heckman, J. J. (1976). The common structure of statistical models of truncation, sample selection and
limited dependent variables and a simple estimator for such models. Annals of Economic and Social
Measurement, 5, 475-492.

Jung, J. S. and Kim, H. H. (2009). Analysis on the influential factors on private tutoring expenditure of
Korean college students. The Journal of Economics and Finance of Education, 18, 89-122.

Kim, H. H. (2011). An analysis of impacts of family income on financing experience and cumulative amount
of student loan : Focusing on private junior college graduate. The Journal of Economics and Finance
of Education, 20, 183-203.

Lee, J. H., Kim, D. J. and Kim, J. (2016). Leave of absence and labor market performance: Focus on
female college graduates under the age of 39. The Journal of Women and Economics, 13, 1-20.
Park, S. I. and Cho, J. S. (2015). Determinants of employee’s wage using hierarchical linear model. Journal

of the Korean Data € Information Science Society, 26, 65-75.

Park, S. I. and Cho, J. S. (2016). The wage determinants applying sample selection bias. Journal of the
Korean Data & Information Science Society, 27, 1317-1325.

Ryu, J. S. and Cho, J. S. (2016a). The employment path and employment determinants of the vocational
high school graduates. Journal of Regional Studies, 24, 199-218.

Ryu, J. S. and Cho, J. S. (2016b). The wage determinants of the vocational high school graduates using
mixed effects model. Journal of the Korean Data & Information Science Society, 27, 935-946.

Tobin, J. (1958). Estimation of relationships for limited dependent variables. Econometrica, 26, 24-36.



Journal of the Korean Data & http://dx.doi.org/10.7465/jkdi.2017.28.5.1099
Information Science Society gt o] 8] A B }-8}3] 7]
2017, 28(5), 1099-1107

The wage determinants of college graduates using

Heckman’s sample selection model'

Jangsik Cho'!

!Division of Mathematics and Applied Statistics, Kyungsung University
Received 21 August 2017, revised 16 September 2017, accepted 18 September 2017

Abstract

In this study, we analyzed the determinants of wages of college graduates by us-
ing the data of M2014 Graduates Occupational Mobility Survey jconducted by Korea
Employment Information Service. In general, wages contain two complex pieces of in-
formation about whether an individual is employed and the size of the wage. However,
in many previous researches on wage determinants, sample selection bias tends to be
generated by performing linear regression analysis using only information on wage size.
We used the Heckman sample selection models for analysis to overcome this problem.
The main results are summarized as follows. First, the validity of the Heckman’s sam-
ple selection model is statistically significant. Male is significantly higher in both job
probability and wage than female. As age increases and parents’ income increases, both
the probability of employment and the size of wages are higher. Finally, as the univer-
sity satisfaction increases and the number of certifications acquired increased, both the

probability of employment and the wage tends to increase.

Keywords: Censored data, Heckman’s sample selection model, Sample selection bias.
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