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DB AN BN F2H BAT B )
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)

AF XY ~E R A= Breiman(2001)el we} floor( /n, )719] A

Aelaiel]ol 2t rielel 9o Amss Aejsiltt. ol e Ak



2 AlejE Aguss REAEY FES olgdte] A4HE Eele 52

g
<GE 49 BE1L MY A9 7SS WS 7, BY2v Vs T
o2 HAA3 2ol U3t o= AE HojFrh dPTUAER Y
B2 o=3 Ay} 2yl A= oF 93%0|al BE20] A= oF
RBo%rt. ma1e] M EE ok 91%E WHFHAE Rao] AA) sl Yo
A5 SRR Suta] oS3 Hrolth BE29] NIftEE oF 92

At J
Arg el ma1e) 49 o 9%, B2 oF 95% @ zheth

231 232

AE = (Accuracy) 09353 0.9344

W= (Sensitivity) 09149 0.919
& 0] =(Specificity) 0.9589 09516

AT 2E0] A FAY AYENS o= A% YT AAAE &
Tl Al del ek B ATNME A 500709 Eelg Py
AAS D, 500719 AHUTIE wEste]l 4D W 9Abgo] g
o FEshEA Amnad s,
<O >3 <7 29 AP 2ES] Er) Aol nhe oefg el
A3 o 1007] o1439] XA A 1 ol FE A
Sz 2S¢ 5 Uk Z # AT)A 5008 AR
Ao dHon SUseles Hel

o
= AYTALE Qo)A e ARG
A o

Ll



192 ofefd=+ MDA 1S (2023

Error

006
|

Q 100 200 300 400 500

trees

<38 2> SAIRZHLIR Mo mE ARELZE J[E st el oz{E Hst
i o, O0OB
: =
i
{
= !
[; 1CI)O 2('30 30'0 40‘0 5(')0
trees
A4, MDG(Mean Decrease Gini)¥= #H LU AEES o]F= zhzho] o)A}
AU 7HA7F AAdE o A= HeER <13 G A193(Gini Impurity
Index) ] 7ra#e] kS YERALE MDG 3ol =t AL Ay o=
RS AL BFE AYsHH E-EE PaAYE wEe R BR7F A8
g ougit) ok Bt AGchs 2 B BAlo] & A

rr o

A3 22 wizo)7] wizel] ol S1xje] MDG

Y
o
i
rlo
E
B
N
ol
fo



¢l Zolt} = WA MDA(Mean Decrease Accuracy)i= 2JAFAGUT-9]
SEE 3 A AdE APEAG U A AEE AHHSE A2
(permutation)ste] JAPAGUTE AF5E o 3 &) AolE W

THE Fgs 73 Aotk ag]e £7e] ASEE gole A 2
e = APEFE ANRS W Ao Aot g A

o Wl MDAS] #ko] ARFE W] Fews) Holtud 9
2018, #H=ZAH-7114] 2018).

Adlz &3 g
e

T T T T
20 25 30 35 (0] 50 150
MeanDecreaseAccuracy MeanDecreaseGini

§
49
N
xRN
o
fo
>
N
¥
)
i
flo
£
P
S
i
f
9
N
_\1
E
TN
> AN

G, AR, AAVEE Fol W} AT A0 ehe, zv}
0 WA ATA D ATELE B D AT Bl T
A9 WA 4 857 Fa uelon BT AelEg v

A T Aol T Ao HHAZlOM B ARk (folE

 7HE Qo] Asiaeks 7ol EtkAelEFA),

7k Folo] A Hgla olo] AR HgEA

— S
AoFEFZHO)T LS WrEo] Fo WrE AUHeS & ok

_1

ol °*“
}5‘: >1E

—_
~—

o Oy M et

=

st oy Ay X n{o
i



194 ofefd=+ MDA 1S (2023

Lo

MDG 710 9FUE, TN, SAaAAs 2 495

W7k S5 Aoz Ueiom, i Aale] the Algro uhglow s

1 A7 SHAREFA), 7HE Qo] Asiateks Azte] ErkAelEF

12,0k A2l ] Aale] HrHARESZ0)SE 2 AolEF WeE

o] W FAwO] P Y-S HASA T THIS, dTAR

AN TAE B MRS TNAFALIRLEY), AFHACA R,
)

), AgHSEel 22 Yol T e Ald & Uk

—

<38 4> 7|2 =F 7|F& HF SRR

T T T
20 25 30 35 (0]
MeanDecreaseAccuracy

T
50 100 150
MeanDecreaseGini

<17 e )k FES AEoR SR ofRE dEa wdA
MDAS} MDG /1% 324 457} 2 307he] M58 anfu}. w5204
= S3TUT AAAE U2 AT $90) F2 A2 A9 Az
AFA, AAPFARS 2L A4 £4 W
AOREF, AoHET 029 2ol AOHEF T WAEE T0 Wiz el
9% MDAVl bahaved At I Y, FATARL)
SAaAASE B AFEY WETE FamF
53 e 7lel WAwgt
3 1) Aale]
7 Aeh(AolEE7N), Ui ate] 24l

B
3

N
ko
rE
B
:>|J:",
)
ox i fo
38
W
>
-9,
Y
ofi
i)
rE
S
(o
oﬁ

CET
e =
=
pu-

Ao gl e s

o



=
-
[e)

2+
™

A}

Ao} Wi ARAle] kA

zto] Exk(zo}

-
T

-

Aol A aslel] F2 AR

ERE

/\E1
< 42), W ARle] o
%

o,

==
pu

]_

S

eHHfol

=y

A A ol A

514
=

19), 7H5 148 4]

2ol

=

=

=
T

o

-

T

3 71

0

o

E

=

=

A3),

<3
<y >3 <a9 4>

Huskel. ol

(A+3] R\
2 vl e slal A7; so(RlolET 7)),

7V Q1ge] AsiArer
o}=57H0)

L

7A

il
s
NI
™

o|=7}

E
=

3}
s}

BIWeE UEREO™, 7% 47 71F

—~
fite)

z]f

=
K3

= 5 219159

o

[e)
7 —

P oAM= A e=rF 93.44%,

7} 9353%, W=7 91.49%,
e}

o] %7} 95.16% % LFelTh th

E

=

7} 91.99%,

e

i

]

j=}
RS

(P 85, AlEFH Wl Fow 457}

e W

ki3

%

=7 Wt

el
oy
N

o

o

5

1]

o

s} Qo] 4

N
T

73 AA el 2t

o

EEROEEE
7] 9

A3t el sl 25 Bl

)

ol 24

fius

Al 2
o

=

=

3

%

oE

°©

-

R

Aol A

H o

= gl PR

AR

[e]



S (2023)

k=X

196 ofefod=7 HM30AH A1

Tor

ol AFA S, A

w
job

—

NI

Nlo

=

N Ay AR Ed A opyeE) %}
1-

- Fro}7] e}

TAAE] Aol Aol A EAIE= A5 (signalling)

-

T

-

T

=]

A
It

<ol 71

o= 4
=

S
R

o

=%

Aol

1=}
T

.

ﬁo
B

}

S A e vga. meA

pAEro 2 2 Aol ApolEgto] mm Al o] g wx|=

vl 7l

=K

¢
et

Nd
B

JJJ
oK

il

Py

S wage] ol T A7)

=
T

S dAA 24w

A=
ol

&

AokeF7} 5
o]0} o}

T



A. 23, pp. b1-73.

(2015). “Hddgd A5E &3 FdF] =27k 248 2 daE

A M eEdT. A1, 25, pp. 1-34.

(2018). “ar8te] Ahd 29t AQAE] sk KL Ad Bz, daies

A9, pp. 1-9.

B A FS S-S (2018). “WHZYAEES o]83 B9 3}

FAHA 7199 i AAsA FEAA Y] THAES SR

A ers| A, A2348. 15, pp. 1-22.

A-AA4 (2011). “shEFA o] Adols Aokl mx= &3 Mesgdd.

A114. 3%, pp. 25-51.

(2018). “E-73 Az A APz AE 7|ukst B5 whge] Asna” 1

el AAFSF9] =i

(2005). “S-Evet m=EAe] A a1¥) gi-S Ry 12005 o] 18-

Ty S8R pp. 1-21.

(2006). “Fpo} E53+ A A7AR 717 A7| FeA gl wA = dF

Pt folu s HEEA AT, A10A. 3%, pp. 177-202.

Adn]-&f1 (2008). “diIE BdZ sk de] 48R TAHsHMNEAT . Al
1194. 13, pp. 1-21.

2Vdn]-9E< (2010). “diE AdS s AR stk dE #isk a]l” T4
ST, A139. 25, pp. 47-66,

&3 (2013). “Hd] 7Fe st ApolESt, A a7t W wAls A s E ] st
AG” TALLAE;. A9A. 3%, pp. 103-118.

oared- A (2019). ‘st A 547 TBOKOlTrieEy, =23,

A2 (2015). “WHHEZHAE: SJAPART] tigko 2] e] HolE] mfolyd 7M.
WS 71A . 2284, 23, pp. 427-448.

o]k (2018). “tieg o] ApolETat, AMSIA, =Y, AW B QIA ] A ¥
B4 Tk SAF, A123. 63, pp. 267-286.

o5& (2019). “V1AIENE &/ 7IHS &3 UEA A odF 2l A7

oY
ol
o

o
N
ool

o
B
™

=
ot
4
=Y
>

ik
o,
o,

i
o
o

=
A
a

oy
o,
=2

poss

Hl
R

o



198 o

o]Ag 0] (2019). “thetAio] Az}

o]/\

tefod 7 M30AH AM1S (2023)

7] AYAL) AFNEE, AolETrel M3t st
Tl WAk ST, A9 19, pp. T50-783,
FY2EZ 3883 UE AAXY Z7]0]A o
AR, A9, 15, pp. 163-193
ERES ol 1A frs/d el dAlNA
Aol ake] i EI” TSk, A253. 5%, pp. 227-249,
248 (2020). “uE FHAARE] A HolT AR NG AT, #1204,
4%, pp. B-116.

fo, %

o179 (008). “FdF PEEEAel FFAY Ve TALSAARAT, AL,

3%, pp. 49-69.

vl (017). “Z5 8 obgo] A7 631 S Hol ik 43 14l

BN

Ll

2@ (Q017). “oishile] SHETo1E, AR A8, AolEgre] P B4

Alnr

il

2

ANt

Wt e (2019). “F=re] 7]

FHZ- w114 (2018). “HAlEd 7S o] &3 EA HYdS 2R T

LR

ST AT (014), “HUEe] B3 AY B o)%

0] 2 53 AoleFq 2 ShEaERAe] wAA w R e
WA AkE A, A13E, 25, pp. 2137

27 8o

A~
. ]‘ITJ].

M

Sk 84X Y pp. 1-3L

o

M) 3) 2 d s3] =], #1494, 43, pp. 93-109.

1244 QD). “TiEAL] SgHAe] wEAgo Bl A Gl v
AT THAEEA AT, Al13E. 18, pp. B-120.
) (009, “HiE HEFS) A A3 24 29 BA T us AT,
#1284, 23, pp. 89-107.

ofw 3y

il

& Assrl? s

rlo

ATy, A22A. 3%, pp. 99-127.

2
olr
JE

N

a7y, A2, 15, pp. 31-54.
A (2011). “UIEAHAF] Y AT 2 EH ] S
wE v PR ILEE L A2, 23, pp. 271-292.

Abernathy, T. J., L. Massad and L. Romano-Dwyer (1995). “The relationship

Arndt,

between smoking and self-esteem.” Adolescence. Vol. 30. No. 120, pp.
899-907.
J. and J. L. Goldenberg (2002). “From threat to sweat: The role of physiological
arousal in the motivation to maintain self-esteem.” In A. Tesser, D.A. Stapel,
& JV.Wood (Eds.), Self and Motivation: Emerging Psychological



Perspectives, Washington, DC: American Psychological Association, pp. 43-70.

Alves-Martins, M., F. Peixoto, M. Gouveia—Pereira, V. Amaral and 1. Pedro
(2002). “Self-esteem and academic achievement among adolescents.”
Educational psychology. Vol. 22. No. 1, pp. b1-62.

Bachman, J. G. and P. M. OMalley (1977). “Self-esteem in young men: A
longitudinal analysis of the impact of educational and occupational
attainment.” Journal of personality and social psychology. Vol. 35. No. 6,
pp. 365-80.

Baumeister, R. F., K Dale and K L. Sommer (199). “Freudian defense
mechanisms and empirical findings in modern social psychology: Reaction
formation, projection, displacement, undoing, isolation, sublimation, and
denial.” Journal of Personality. Vol. 66, pp. 1081-1124.

Baumeister, R. F., J. D. Campbell, J. I. Krueger and K. D. Vohs (2003). “Does
high self-esteem cause better performance, interpersonal success,
happiness, or healthier lifestyles?” Psychological science in the public
interest. Vol. 4. No. 1, pp. 1-44.

Bender, K. A. and J. S. Heywood (2009). “Educational mismatch among Ph.Ds:
determinants and consequences.” In Science and engineering careers in
the United States: An analysis of markets and employment. Chicago:
University of Chicago Press, pp. 229-255.

Bonanno, G. A., N. P. Field, A. Kovacevic and S. Kaltman (2002). “Self-enhancement
as a buffer against extreme adversity: Civil war in Bosnia and traumatic
loss in the United States.” Personality and Social Psychology Bulletin Vol.
28. No. 2, pp. 184-19%.

Breiman, L. (1996). “Bagging predictors.” Machine Learning. Vol. 24, pp. 123-140.

_ (2001). “Random forests.” Machine Learning. Vol. 45, pp. 5-32.

Caspi, A, B. R. E. Wright, T. E. Moffitt and P. A. Silva (1998). “Early failure in
the labor market: Childhood and adolescent predictors of unemployment in
the transition to adulthood.” American sociological review: Vol. 63. No. 3,
pp. 424-451.

Chawla, N. V., K. W. Bowyer, L. O. Hall and W. P. Kegelmeyer (2002). “SMOTE:
synthetic minority over-sampling technique.” Jowrnal of artificial intelligence
research. Vol. 16, pp. 321-357.

Covington, M. V. (1989). “Self-esteem and failure in school: Analysis and policy



200 oA+ MDA 1= (2023

implications.” The social importance of self-esteem. Berkeley: University
of California Press, pp. 72-124.

Crocker, J. and L. E. Park (2003). “Seeking self-esteem: Construction, maintenance,
and protection of self-worth.” Tangney (Eds.). Handbook of self and
1dentity. New York: Guilford Press, pp. 291-313.

~ (2004). “The costly pursuit of self-esteem.” Psychological bulletin. Vol.
130. No. 3, pp. 392-414.

Cutler, D. R, T. C. Edwards, K. H. Beard, A. Cutler, K. T. Hess, J. Gibson and
J. J. Lawler (2007). “Random forests for classification in ecology.”
Ecology: Vol. 8. No. 11, pp. 2783-2792.

Demo, D. H. and R. C. Savin-Williams (1983). “Early adolescent self-esteem as a
function of social class: Rosenberg and Pearlin revisited.” American
Journal of sociology. Vol. 8. No. 4, pp. 763-774.

Di Paula, A. and J. D. Campbell (2002). “Self-esteem and persistence in the face
of failure.” Journal of personality and social psychology. Vol. 83. No. 3,
pp. 711-724.

Emler, N. (2001). Self esteem: The costs and causes of low self worth York: York
Publishing Services.

Freeman, R. (1976). The overeducated American. NewYork: Academic Press.

Friedman, H. L. (1989). “The health of adolescents: beliefs and behaviour.” Social
Science and Medicine. Vol. 29. No. 3, pp. 309-315.

Harter, S. (1993). “Causes and consequences of low self-esteem in children and
adolescents. In Self-esteem.” Baumeister, R. F. (eds). Self-Esteem. The
Plenum Series in Social / Clinical Psychology. Boston: Springer, pp.
87-116.

Howe, G. W.,, M. L Levy and R. D. Caplan (2004). “Job loss and depressive
symptoms in couples: common stressors, stress transmission, or
relationship disruption?” Journal of Family Psychology. Vol. 18. No. 4, pp.
639-50.

Huysse-Gaytandjieva, A., W. Groot, M. Pavlova and C. Joling (2015). “Low
self-esteem predicts future unemployment.” Journal of applied economics.
Vol. 18 No. 2, pp. 325-346.

Josephs, R. A., R. P. Larrick,, C. M. Steele and R. E. Nisbett (1992). “Protecting

the self from the negative consequences of risky decisions.” Journal of



personality and social psychology. Vol. 62. No. 1, pp. 26-37.

Lecky, P. (1969). Self-Consistency: A Theory of Personality. Garden City:
Doubledayyand Island Press.

Maslow, A. H. (1943). “A theory of human motivation.” Psychological Review:
Vol. 50. No. 4, pp. 370-3%.

Nauze-Fichet, E., M. Tomasini, S. Hanchane and E. Verdier (2002). “Diplome et
mnsertion sur le marché du travail: approches socioprofessionnelle et
salariale du déclassement.” Economie et statistique. Vol. 354. No. 1, pp.
21-48.

Pal, M. (2005). “Random forest classifier for remote sensing classification.”
International Journal of Remote Sensing. Vol. 26. No. 1, pp. 217-222.

Salmela-Aro, K and J. Nurmi (2007). “Self-esteem during university studies
predicts career characteristics 10 years later.” Jowurnal of Vocational
Behavior. Vol. 70. No. 3, pp. 463-477.

Strobl, C, J. Malley and G. Tutz (2009). “An introduction to recursive
partitioning: Rationale, application, and characteristics of classification and
regression trees, bagging, and random forests.” Psychological Methods.
Vol. 14, pp. 323-348.

Taylor, S. E. and D. A. Ammor (1996). “Positive illusions and coping with
adversity.” Journal of personality. Vol. 64. No. 4, pp. 873-898.

Thunholm, P. (2004). “Decision-making style: habit, style or both?” Personality
and individual difierences. Vol. 36. No. 4, pp. 931-944.

Thurow, L. C. (1972). “Education and economic equality.” 7he public interest.
Vol. 28 pp. 28-66.

| =250 : 20224 112 09¢ |
| =2alAtY 20234 038 08¢ |
| A&y - 20234 03¢ 15¢ |



202 ol MDA HM1S (2023

| ABSTRACT |

Unraveling the Relationship Between Self-Esteem
and Underemployment:
A Machine Learning Approach

Yun-Young Kyung

(Dept. of Economics, Sungkyunkwan University)
Beom—Cheol Shin

(Dept. of Economics, Kyonggi University)
Young—Seok Lee

(Gyeonggi Research Institute)

Tae-Hyun Lee

(Dept. of Psychology, Korea University)

This paper uses the job competition theory to explore causes and
procedures of underemployment by adapting structural aspects of the labor
market. The paper empirically investigates determinants of underemployment
by employing random forests. It pays a special attention to self-esteem as
a key variable to determine whether or not the labor force status is that
of underemployment. For the empirical analyses, a dataset of Youth Panel
2007(YP2007) is utilized, ranging from the 5th to 12th dataset. Methods
and results of the analyses are as follows.

Random forests take &4 independent variables into account including
individual characteristics, personal background, types of jobs, job—search
experience, and self-esteem. As a result, a model 1 for underemployment
based on education is created, with 94% accuracy, 92% sensitivity, and
X% specificity. A model 2 for underemployment based on technology
levels is also created with 93% accuracy, 92% sensitivity, and 95%



specificity. Both models find that there is high variable importance such
as lists of industrial occupations, business locations, monthly average
income, along with self-esteem variables. To conclude, the analysis of
random forests finds that self-esteem is predictive in determining
underemployment.

This paper considers the main determinant of underemployment with
particular interest as self-esteem, which is an integral, albeit overlooked
explanatory variable. As the result found that high self-esteem plays a
key role to appropriate job transitions, methods for education in
improving self-esteem are needed. Timely education is incredibly
important. Self-esteem is shaped in the teenage years and from young
and preschool periods. Once formed, self-esteem tends to be resistant to
change. Also, the process of molding and forming self-esteem is
influenced by environments around the person. Therefore, targets for
education should be broadened into - not to mention young children -
surrounding people including parents and teachers. Further research is
needed to explore the specific path of how levels of self-esteem affects
preparation procedures for jobs and closely analyze how levels of

self-esteem influence career outcomes.

= Key words: Self-Esteem, Underemployment, Machine Learning, Random Forests,
Predictive Model



