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L, SHH

(Table 1) Summary Statistics
Variable Mean Std.
Time passed to find the first job after graduation (month) 3.47 6.06
Log earnings at the first job (in 10,000 Korean won) 5.17 0.472
Log earnings at the current job (in 10,000 Korean won) 5.24 0.455
Number of transitions to a new job after the first job 0.139 0.375
Change in earnings when moving to a new job 17.78 67.60
Proportion of graduates preparing a change of job 0.173 0.378
Gender Female=1, Male=0 0.454 0.498
Completed 0.508 0.500
Military Service Exemption or medical discharge 0.018 0.133
Not completed 0.019 0.136
Low 0.241 0.428
GPA Lower middle 0.252 0.434
Upper middle 0.231 0.421
High 0.276 0.447
0% 0.459 0.498
1~25% 0.180 0.384
Share of scholarships 26~50% 0.240 0.426
51~75% 0.061 0.240
76~99% 0.060 0.238




Variable Mean Std.
less than 100 0.022 0.109
100~200 0.070 0.257
Monthly household 200~300 0.174 0.379
income at the time of 300~400 0.250 0.433
college admission 400~500 0.233 0.423
(in 10,000 Korean won) 500~700 0.142 0.349
700~1,000 0.063 0.244
more than 1000 0.045 0.207
Middle school graduate or lower 0.070 0.256
Educational Attainment of High school graduate 0.421 0.493
Parents 2-3 year college graduate 0.063 0.242
4 year university graduate or above 0.445 0.497
College location Seoul=1, Else=0 0.249 0.432
Public or private college Public=1, Private=0 0.268 0.443
Humanities 0.134 0.341
Social sciences 0.199 0.399
Education 0.069 0.253
College major Engineering 0.290 0.454
Natural sciences 0.166 0.372
Medical sciences 0.023 0.151
Arts and sports 0.119 0.324
3. B
7} MEES 0HE
B mfo BAL s tE AUS AA|(reamen)® BT SR thE A
o] B A Auto] v]Ais BIHE EASHE Zolth A tE Age Rt
%i Ole—OW% o] ofLet Aele] Alelo] uj2 Avlo|ma she] AAIH A
Bs o

(Y)eh & vBEA /(D= 0)9 =sA 4K 0])«] = Afo](observed
difference)& B|IITHIL StEjte o F SAbg diE A wWE e =

St gk
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Yy 1D, = 1]= B YD, = 0]
= (Bl D, = 1] = E[Yy | D, = 11} + {E[Yy, D, = 1] = E[Y,,| D, = 0]} (1)
o]7] A,
BV D, = 1] = E[Y,|D, = 0] : #5% #}o](observed difference)
ElY;|D, = 11— EY,ID =1] : A
EYy| D, = 1]— E[Y, /D, = 0] : A HO|(selection bias)

r gl
|\
it}
_>‘4_',
o
rr
4
4z
s
o
fu
-
o,
it}
=
P
rE
)

Al(DollA 218 4= Q1o
RS ER T of ool vz Aol 8
cleh BEEAS AT 7o) Aol hehinl, ol s o Awe 27
Z| ) &1 (average treatment effect on the treated: ©|s} ATT)E YeRHT)E 3%
dliae] 2a9 Wk ATk Awsle b 2RA BAL oE Aol
L o|So] SAE S WorS Ao el ATmissing counterfactual)=
a4 glokes Holth weba oA BEEE dE At = n4d

AFe] Zpol= o Al F WA FESo| FHAE AP HO(selection bias)E i

AN

5 R e 32 o

efgk g fojo] whE WAKe) BAIE SRl 8 & Aol A
H

(Rosenbaum and Rubin, 1983).

BoQyoME A9 ol s diEwe e ATEs
P(Debt, = 1)& BAIT A 842 0E 47 o5 waEA g o]d4T)
=gdon  ARHT

rlr
TN
aJ

assumption))e] 7] &3}l B WALt

3) Rosenbaum and Rubin (1983)2] 43F% <=7 2| (propensity score theorem)o]] wh
FoHE ) AA ol ofie ATpAsel ByFolshs 2R SUA 7}
A @A A7 e A GEREE 339 9o Attt FEIY MR =
Saiele] SRUA(X)E Fal 248 1490 AFP5S olgsiizhe AR Sdxel Hd.

ox |
H
oL, o _[Im
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EY,|D. =1, P(Debt;, = 1)]— E| Y, |D; = 0, P(Debt;,, = 1)] =ATT ~ (3)
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P(D.-=1)=P(Debt,, =1)= F(By+ B, X, +a,) 7|A, F(z) =

& ukal e ouby| XY 23 $h(Epanechnikov function)E ©]83%t g off
(kernel matching))-S ARSI thE AAA 9 v|AHA 9] A4 A=
¥ (bandwidth) 22 U= 7, oI5 &l dudAyzZE Ad dsegis AE
FTHA(5)).

Ta ghseghe olgste] A(6)3 dol kel diE Akl dis) tiE vl7
A 7HSA 0, F AR, diE A A SEHeE] Ve Eds A
olefet WAoR S HE 4

22 st

_|>i
©o
k=
e
oR,
rN
(i
=2
X,
n)
e
=
2,
ok
_|>i
1o
N
of\

Kluyy) = %(1 e |P(D,) ; P(D;) )
= e ©)

<Figure 1> w3 A3 Y 59 AeFEs s AETgelck Y Aol 8
F S AR AU ZAA) AFER AR A BEEYOT HY &
£ | 4%

A= Ha e B ool WE AT 2 2ol7} AlRbA o
= =
=2 O

Aoz 2elshr] sl

4) F2 AREEHE ZH2H o] ujA(nearest neighbor matching)-S ¥ Z}zbo| ol AFd7 7P 7f
7he Fe WAAT = AR FANT Woll A7t dAshs il v 2T B FE
7} &g o] 9rk(Baum, 2006). 2 =Rl & AR} Zzbo)] gl A4 dAeks
HE vA PR S0] Wek7] el o5& 2T RtYs] %’45}01 Ad A ARSI

ZJH(normal) AE ol 7 (quadratic) AES AMESHo] A StH = iy iL AdE &
3 ArzE Aol GARE 2S94 it 3L, B B ML wyEE 0.052 AAstgsT,
T 7FA (sensitivity) 4L 93] wuB]S 0.0059} 0.12 AAsH Feox Ao ol Ax| Pgtrh
(<Appendix Table 1>).
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o)

3 78 (balance test)& AT AT WY o] Folli= A thE AW o Rok 1A
glo] EAMSEe] Wizol o8 Aol% Wolx| gk Ao ehl AwHs

WA Ee B8 F ouwe) B7d SHol fARIEeS S 4 9

Mrma T ua

=
£
i
i)

Yol gle TS A9t diE Ad o

- 3 18719714 YER vehd

o 9 ol 1870Y E¢F e WiE AR B 195~2007H ARo] 9]

o|HT} =2 205~2100HY Alolo] QS uwh
=

FARE 14,1919

AEH & U9

(Figure 1) Distributions of Propensity Scores by Treatment Status, Before
and After Matching

(A) Before Matching
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Probability of having taken out a loan
(B) After Matching
< 4
27
2 e
[0
o_ |
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T T T
2 .
Probability of having taken out a loan

[ Treatment Group (A) [ Control Group (B)

Note: Treatment group means those who had an experience to have a student
loan, and control group means those who had no experience of getting a
student loan while attending college.
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(Figure 2) Average Monthly Earnings by Treatment Status: Before and After
Matching

(A) Before Matching
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(B) After Matching
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Note: Please refer to left axis for average earnings in 10,000 Korean won by treatment status
and refer to right axis for earnings gap between treatment and control groups in 10,000
Korean won.
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<Table 2>+

e e
Mo > ox

-
ful

Ao
27 W %1%0171011 AT S AR elvol e 2R
Wk R Axe) e gt AT @ yolghe AxelE 7
g3 WA YA E RS Qi 10 Uieo] AR
A oA A 2AF AR F HolEhE AElE ReHE oSS fae
24, S OE AR R Axe ARL nARA} vws

B1%7Fg Wtk o= oldd 9 (2012), FA& 9 (2017) & F8 AYA7S]

Iz
o

R}

o,

1o ot

0.

=

Antel 9xpeith Y Aol 9= HEol 23,5219 (HE AEA: 31.5%, 1A
Ak 68.5%) & 3,651 A GAl A E Hfskal QA §gkedl, & ¥
A dold AT 4= Qo] HEL X AA S HAF 198708(HE 4

—|—'

312%, vIAEA: 68.8%)02 AYetElekE shka e AuAre] A U
AT tE vIABAS vwte] e Ao kit

SE @A) Al A YT oIS AwnE R xeoA BEEE ¢
F 277t A ke RS AT 4 U B4 U 9
2 RS NEOR ARE BT AR o
ehdth @A QAeleld BAHE AFARE 215%2 A e AFAR
Hlmstel 0.66%p HAHA. 2, AT thE AUAE =FAY A
HrHoR we gFe WA, oled FAE £

= =
sheleh &= qlehS)

i)

=

=
O
=
U}

A

fr
filo
1o

5) <Table 2> FA o= o7 d|x|yZZ $F4~(Epanechnikov function) #|'d w3l (kernel matching)S &
o, wyH|(bandwidth)E 0.052 473}t <Appendix Table 1>0f AJAISE A wzHA HA
& slal Y W WunlE WAsiekE S19) Adel GAsbl 3 de AFARe AR A
2 YFAR} 7+ Aol 0.61%p ~ 0.69%p WeolAl At

He TUH0.)E AT 9ol AT W, 5 5 o o4 BRSE 7H5A7} ol
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(Table 2) Effects of Student Loans on Monthly Earnings
Earnings at the first _]Ob Eamings at the
Worked before Currently working current job
(1 () ©)
) -0.0281 -0.0263 -0.0215
Loan experience
(0.0069) (0.0074) (0.0073)
Observations 23,521 19,870 19,870

Note: Standard errors in parenthesis.

ol 91 FHE A AR B DEEEE B AT

29 T 1AYOIN B F 18HL7AA A4H
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FHe 7120 12009+ o)A thERK51.8%)2F 1,2007H) 1|9t o Z21(48.2%)

A 53] ol tiEte] A9, A Axte] AFARI} 439%2 Lheht 43 of
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% S OE Fut 242 94T dE gl 9ol vAE $AH an
Lo 23, JFARE BolEk SR dY S 9gS HolEth IdE 2
ot F g BRA dFARE 2 olF Aol BEM gt FFL
sholat 4 glgint

(Table 3) Differential Effects of Student Loans on Monthly Earnings by
Freguency and Size of Loans

Earnings at the | Earnings at the | Difference
first job (A) current job (B) (B-A)
-4.39% -3.72%
(A) 5 or more -0.67%p
Number (0.87%) (0.92%)
— of
-0.87% -0.17%
@) | SIS 4 or fess -0.70%p
(0.97%) (1.03%)
1.200 or -3.53% -3.19%
© . ’ -0.35%p
Size more (0.90%) (0.97%)
— of
loans less than -2.09% -1.03%
(D) -1.06%p
1,200 (0.91%) (0.95%)

Note: Size of loans are measured in 10,000 Korean won. Standard errors in parenthesis.
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@A 34), T5HA BES]o] o =W F H 2] Aol dAfUThE H B
13749, vl R 1A R ol obge TH7I7k0] Ao dRE A Antel
o il Wolxl: B&S BelT 4 ot E &
o 3 Qe Qe 2220k 00l9 0, Y F U129 Aol HYsh
5L 180081, 129 Zpstel AYTHE AL 1T3IVUOE 3 WA

[¢] .
off Adsh= 7Ixte] AojAss A A g0l HAF Hopith
7

=4 = F AL A2 49 da42e
HER2 IR GARL “oldg Hge dedAE AKHoRE faste] & &
Aol #Fel7h 0.57kd oA 1.2%d7bA] Mojiny. 2AF 712 diofl A dAtelE
AT 2o 882%7F 2 5 870 ol A Ao AYstre Myt &
A & i ol A AL AlS fAE A daAAel WEEo] Ak
olghs He st £ & 8/dolA 1871 Aol duiE2 FAwAIAF
=°] o4 B AFAS she WA dgol Helkt due & 4 Ao

oM™ % F BAE/A IHEE AT UE ARt vEdAY] A=

(Figure 3) Hypothetical and Actual Trends in Earnings Gap by Treatment
Status after Matching

7.0

6.0

o
o
1

Earnings gap
>

o

1

3.0

2.01

T T T T T T T T T T T T

T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Time passed since graduation (month)

—&—— Hypothetical earnings gap without job transition
— —A—-— Actual earnings gap with job transition

Note: Hypothetical earnings gap was calculated under the assumption that there is no job
transition after getting the first job. Earnings are measured in 10,000 Korean won.
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(Figure 4y Proportions of Graduates Working at Large Companies as a
Regular Worker by Treatment Status

Proportion of graduates (%)

T T T T T T T T T T T T T T T T T T
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Time passed since graduation (month)

——e—- Treatment Group =~ —&—— Control Group

Note: Treatment group means those who had an experience to have a student loan, and control
group means those who had no experience of getting a student loan while attending
college.
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{Appendix Table 1) Sensitivity Checks with Different Bandwidths and Kernels

Earnings at the Earnings at the Difference

first job (A) current job (B) (B-A)
-2.81% -2.15%

(A) BASE_ -0.66%
(Bandwidth=0.05) (0.69%) (0.73%)
-3.22% -2.54%

(B) Bandwidth=0.1 -0.68%
(0.68%) (0.73%)
-2.52% -1.91%

(C) | Bandwidth=0.005 -0.61%
(0.70%) (0.74%)
-3.34% -2.65%

(D) Normal kernel -0.69%
(0.68%) (0.72%)
-2.76% -2.11%

(E) Quadratic kernel -0.65%
(0.69%) (0.73%)

Note: Standard errors in parenthesis.

{(Appendix Table 2) Job Transitions by Treatment Status

. Average change in

Proportion of Number. ,Of job earnings after a job
graduates preparing a TS 0 transition

change of job

Mean t-test Mean t-test
Treatment 19.27% 0.168 18.31
Group
------------------------------------------------------------------- 0.000  fereeeeeeeeeeee 0224
Control
17.29% 0.137 15.72
Group

Note: Treatment group means those who had an experience to have a student loan, and
control group means those who had no experience of getting a student loan while
attending college. Earnings were measured in 10,000 Korean won. P-value is reported
for t-tests with a null hypothesis of no difference by treatment status.
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The Impacts of Student Loans on

Early Labor Market Performance

Dongkyu Yang*, Jaesung Choi**

This study examines the labor market performance of graduates who had student
loans. Compared to earlier studies, we extended analyses to all jobs that were
experienced for more than 18 months after graduation. First, we found that students
who had student loans earned 2.81% less at their first job compared to their
counterparts without student loans. Second, the wage gap decreased over time, a
reduction of 0.66%p due to labor market turnovers. Third, when we compared
cumulated labor income, however, the amount for borrowers were continuously
higher. This is because the job searching period of a borrower was shorter, despite
relatively lower wages at the first job, and borrowers also made more frequent job
turnovers, accompanying relatively more wage increases. These results suggest that
the negative effects of college loans on earnings, reported in previous studies, may
have exaggerated the negative impact to some extent of having loans. However,
when we look at the quality of jobs beyond simply wages, the proportion of
borrowers working at large companies as regular workers was consistently low.
Given that job conditions at the earlier stages of one’s career may lead to gaps
over time, our findings call for more systematic investigations into the effects that

student loans have on long-term labor performance.
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