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Mincer®] =85 T AFFATdES EE55te A4+ T2
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Ashenfelter and Krueger(1994), Ashenfelter and Rouse (1998) &<
Beols Fall /MRl AHAd w8 SASkATh ole g A+
M1l nHaHRE AAst] HAE =Y F vk A A,
Fol AR Aol ofHtk= AT Utk wekA #F Bl
o] tisi dHrE EdstAY, A =4HsE 28
7F w3 E o gkt
#7441 (2002)& KLIPS 1xhd%(1998) 9} 22 d=(1999) #AaE
&3 Mincer®] {udrE A A uFFAFdES FHsHh
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=
TEEATAEE 247t 6~7% 2 6~8%% & oS ztx] &= Ao
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B A a =1
W] FAFelEC] 44~60% Fraste AO0E UEhY, le] &
AdetA FAEA e Ay HFHo] o]Fod F dse Btk

341 - 2915 (2007) > KLIPSE] 4xpd kel Zabd tfshe]shalgd
AANTE FRe] YR 34 599 deuTE Abgete] WS
FAT)E S FAAY. FAEA R FHe] nFFAFE A & Aolvt
AT 2E2S =&

A - 95 (2016)S FU3 wHFFo|dets NAEE w9
FAFel gl old Aol EAT F US5S L ste] OLSS #91¥ 3]
(Quantile Regression) & AF-&-3sto] F4 kA th 2007d 3 20140 7 A
g5 AN SEll FAAS A daSUt sk s nsFA
FolEo]l T, w9 ATHEE Ayt dAEg =2 Fo=®

LRS-

STHTE T uS FAFES #A4E Aol 479
WEAHAHES AFE3 Angrist and Kreuger(1991) % Acemoglu and
Angrist(2000) &3 tiste] HIAAS &89k Card(1995) 59 A7}
ATt A, Carneiro and Lee(2011)2 tfsts oA XA FALS
o]-&slo] thste] zen|yd WE HES

ol e . A F(2008) > H¢-Ae} ofpHA| dES =GRS E EE
o] 2SLS(two stage least square) FAWOZE WEFAFIES
A T 20056 KLIPS®E A48t A3 [VFEYFS OLSET H&
5 FxRFdEo] yEeRY, V)£ OLSFAO HAaH 77 o] Fojx 1L
d=S HATH
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(2)  yiu =y v

$ AeA FH A Mo vy ATRIAV QIS A
sty a3l AAAS T FAALS Alolo] Aolr] d'Ho] EAjsth=
Bjorklund(1993), Jenkins(1987) &2 ATE ®F93std A7) X &H o
Atk A (LY (2)F F¥skd v 2

(3) Yie = AB'X; + (Aegi + vyr)

91 7RG OLSE #43hd, X9 3845 da e84 5@
(probability limit)< g7} okHet A,87F AT} vk 2,71 1%
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upal FAAG] AAgo] FHEA S-S 4 5 Uk’

O]ﬂ- A st Haider and Solon(2006)2 1951~1991% Health
and Retirement Study (HRS) T7A4¢¥ ¥ ES HE S 2 Social Security
Administration(SSA) 2] A25A5E E3 1,9 0,5 FH I ASEA
A7 T, 9@ 6.5 AelF7dd 44 WEshe o2 Yehdoh 232 E
A 2S5 Jé"ﬁ 59 dgHTE AMgehe A5 vEE 7 e 54
] FAE nHF FAo] aHH

2 oly BAAES sk 6,5 x, o E x; o Al (reverse regression)e]
71€7] AR, AFA HE (reliability ratio)e] g% abw v} )

_ Cov(xy, x;) A¢Var(x;)
7 Var(xg)  A%Var(x;) + Var(vy)

7 A f’t‘ﬂ __?:q}
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NN HHE 259 S ol gAY, FPL5H WHE Aol Ut
WEATLS ETUFE AP 5o pHS B FYeIM tehte
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5o FAFIES FHstaA sk o Ef_ Haider and
Solon (2006)2] Aol HL7F 30t 40t FHko| HA3tE v
AHRE olgst=d, 404E 7|E=dHO=Z A t3t(normalized) 3F

BAT A3 Brh agHe Ad AS5UIYE EEYc mebd
DEFEAFGES  FPSHE AfelE AAY ghFel AR
AAxE FPaSel A e AYTRE EEHL 1 A
A5 AT, 94 2ANE zdsks A7 1ol 2Ag et
=9 937} 9548 ol

e, mEEe] AelFy] Eor AAASIY FALE AR s

AL E T3] f8iA=  Haider and  Solon(2006) A ¥ <F
400139 27} FHAFolop sty T8t KLIPSE 2137HA W %417}
olold HALEH AAsSel AAet: AFE FAAI o’
w2k Lee and Solon(2009)2] HPHES IJul® xFE3ste] 404
NEom Riteh stol LA e,

WA, o] A7Ed nd o PAs5
FAREE tigt v oW A yEhE ZAAE AESH] A& M
13249l Mincer®] 95345 A% e

N

(6)  Mincer : y; = a'D; + BS; + y1Age;: + v2Agek + &;¢

A, B Rl FHLES welshe]l WEFAFES B

= a7l
A8l 40415 7o ® garstet ﬂﬂ?ﬁéﬁ ot 2

ol

(7) Model . Vit = O.”Dt + :BtSi
+v1(Age; — 40) + y,(Age;r — 40)?
+ y3(Age; — 40)3 + y,(Age;, — 40)*
+6,5;(Age;r — 40) + 8,5;(Age;; — 40)?

° 39, Haider and Solon(2006)°] A3 HRS ¥ SSAAEE 459 A
FolAnt, KLIPSE AE&XAME Fd olf A= ddamoln. e 2tz A
Aol Aolgs ¥ wf Haider and Solon(2006)9] WS KLIPSe It=
&3] sttt ol x5 E o] Campbell and Cocco(2007)2]
TS 8 3lo] KLIPSOA] UEhE Yo A5 822 Hola, HALET}
A a5o] dAste AR AENRIT. AT W& =3
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+835;(Age;r — 40)° + 8,5;(Age;r — 40)* + &

21 (B) 7 2 (D)ol A vy, 9F Agep= 242 191 9] Ak 2 AA
AP AdTY AFE gujsttt. S;= SAToly, Dv AERYT (vear
dummy), g;v 22eS YERAT $hd, wSFER Eol Uid FH A
FAE AR g8 s0 AFE BE AP olF FalA 19984
HFH 2018 Atolol HA I o4 wSFAFe]Eo] oA Welk=A,
2]3 7]1E2] Mincer?] WA 2 =olA A3 RE ] FH A
oju gk zpol7} EAjst=AE Sy

shA, A (1) 9] S wsFEel wek A1 AojFr] A5HETL

j A pzs

gl % e melstel 4

o

S 457 AAste] gtk UERE ¢ Qe ASARE AR
18]3 Lee and Solon(2009) 2 o] FAASI A LS50 ZolX| =
AHES 40M=E 7Hgstar Arstglom® ) Al i8] Aol 40M7F H+=

2l
tdeo] o] Ad¥ W Adzgdo] BF AAEY, Hie a5 dA
%

25 yv BAEE y9 dASH A ol F3 nHAs S B4
A5 vX = JEFS A WY wso FAFdESE FHE T
NEFH BFE 73

2 AFoA AME-sl= KLIPS AF51i= Wooldridge (2002) & HAE
Azt eapde] #7143 (autocorrelation) ©] EA| 3k, whEbA] @ 2}

A7143-s 13157 Y& 14 #7133 (first—order autocorrelation),
= AR(1)S 7Fg3tar o] E4H (heteroskedasticity) & & 3F UHks}

Y (Generalized Least Squares) 2 A3l w&F249&
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[32 4.1]1& HAF A A= wSFAF9ES Mincer? 9+
ok @A B =R 23L B YT A YY25S 1el@
289 &FA4eE°] Mincers] FH R IA YeRta QU

[ 4.1] 94 2 ojge] AR WEFRFE FA

Male Female
Year Mincer Model Mincer Model
1998 0.068(0.001)  0.073(0.002) 0.053(0.002) 0.075(0.002)
1999 0.065(0.001)  0.069(0.002) 0.050(0.002) 0.071(0.002)
2000 0.066(0.001)  0.070(0.002) 0.050(0.002) 0.072(0.002)
2001 0.068(0.002)  0.071(0.002) 0.053(0.002) 0.076(0.002)
2002 0.067(0.001)  0.070(0.002) 0.058(0.002) 0.083(0.002)
2003 0.069(0.001)  0.072(0.001) 0.063(0.002) 0.088(0.002)
2004 0.073(0.001)  0.077(0.002) 0.064(0.002) 0.089(0.002)
2005 0.076(0.002)  0.080(0.002) 0.068(0.002) 0.093(0.002)
2006 0.077(0.002)  0.080(0.002) 0.069(0.002) 0.094(0.002)
2007 0.077(0.002)  0.080(0.002) 0.070(0.002) 0.094(0.002)
2008 0.076(0.002)  0.079(0.002) 0.071(0.002) 0.094(0.002)
2009 0.076(0.001)  0.080(0.002) 0.074(0.002) 0.097(0.002)
2010 0.075(0.001)  0.079(0.002) 0.074(0.001) 0.095(0.002)
2011 0.077(0.001)  0.080(0.001) 0.073(0.002) 0.096(0.002)
2012 0.074(0.001)  0.077(0.002) 0.070(0.002) 0.093(0.002)
2013 0.075(0.001)  0.077(0.002) 0.072(0.002) 0.095(0.002)
2014 0.070(0.001)  0.071(0.002) 0.072(0.002) 0.094(0.002)
2015 0.068(0.001)  0.069(0.002) 0.070(0.002) 0.091(0.002)
2016 0.066(0.001)  0.067(0.002) 0.067(0.002) 0.088(0.002)
2017 0.062(0.001)  0.062(0.001) 0.070(0.002) 0.091(0.002)
2018 0.060(0.001)  0.059(0.002) 0.070(0.002) 0.087(0.002)
Number of obs. 53,905 31,675
Number of groups 6,209 4,507
Note: 1) 28] FA = 2} FAAF e 2F A5 v

2) &

F4 29 p-value: 0.015.TF ZA el
R Vo i) =
H = A=) =Jf-l1_—;

¥ L
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A 24 I3EYH aSFATYE

o] oAM= THE = 5d @¥e &4 F 3 E (overlapping five—
vear birth cohort)E &3 W&FAFIES HAESY, FAFCE (1

o4 Mincer? 3 WA 321 0.034= 1998d+-F 2002Lﬂ7z}x1
a, %Eu}u} 25~29M18 FITEZ FAEI, ol5A YEhE A%
FAATE GeH A golth’ o]HH dgy ARE 5d @9 = ‘:'@1
sk J‘iélix}i At wo]=F &A1 = Stk Mincer?] d53+E
5 FAY vud 7 UES $S5oe & dFRFeR F3 Agvt
2 o] Qlt}. oA S B3 [ 4.3] GA] FLS W2 og Ao
N

3E 4.218 [ 4318 Tl nSFAFIESY W3 Fde 2o
theketA AES ¢ Qv |A Zo fi7t dAES IITEL U
A E = AEjelA AollF7]el X wFFAFEL] WHEtE gl F
ATt =3 A (column) ol AE= AT FhE FLT Vs A=
e A" ZZE Alole] Yehe FAFY] A7E JddHoe® vud
T Stk Ao R F(row) ol YA E #HES T AF Al dEh=
WSHFAFOES AlZro] A gl wheha of WA Wslel=A] AdE
U

[32 4.2] H3°] AE-FIE FHF
Mincer Model
Male
98~02  03~07 08~12 13~17 | 98~02 03~07 08~12 13~17

25~29 0.034 0.046 0.054 0.027 0.067 0.074 0.082 0.053
30~34 0.048 0.059 0.058 0.057 0.064 0.073 0.072 0.068
35~39 0.058 0.074 0.070 0.072 0.064 0.080 0.075 0.076
40~44 0.064 0.083 0.082 0.076 0.064 0.083 0.083 0.076
45~49 0.075 0.084 0.084 0.081 0.071 0.081 0.081 0.077
50~54 0.073 0.089 0.086 0.078 0.066 0.083 0.080 0.072
55~59 0.078 0.082 0.089 0.080 0.071 0.075 0.082 0.074
60~64 0.074 0.068 0.082 0.071 0.073 0.068 0.079 0.071
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TAASZ [ 4.2]°04 Mincerd FA4#HS #4354
A AR 4 Aved 24 77t a S
A et A A F7beke] 2 50T
60thel Fraste 253t FHE AT +
Ao 7] ol A L}E}L}t FAAT HekE gAstr] 9 ArE9]

TAE AESHIE o5 REs Bdnh dE 5°], 1998~20024
25~294] ZEES FHASE 0.0340014 A&HH R F7tste] o] 59
40~44M7F == 2013~2017d oﬂ—t— 0.0769] #k& zZt&th shd, 1998
~20020] 45~49A4 FFTEQ wEFEASFAES 0.0750% AlZsto
o]E0] 50~59417F HiE= 2003~2012¢ 0.089% F71st 3 AofF7]
FHkEQl 2013~2017d° 0.071%2 ZAst,

. Returns to Education(Male,1998-2002) . Returns to Education(Male,2003-2007)

Mincer Mincer
Model Model

i i i i | i i i i i i i i i i i
25~29 30~34 35~39 40~44 45~49 50~54 55~59 60~64 25~29 30~34 35~39 40~44 45~49 50~54 55~59 60~64
Age Cohort Age Cohort

_ Returns to Education(Male,2008-2012) . Returns to Education(Male,2013-2017)

Returns

Mincer Mincer
Model Model

i i i i i i i i - i i i i i i i
25~29  30~34 35~39 40~44  45~49 50~54 55~59 60~64 25~29  30~34  3H5~39 40~44 45~49 50~54 55~59 60~64
Age Cohort Age Cohort
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[32 4.3] oA 9] AE-FIE FHF

Mincer Model

Female
98~02  03~07 08~12 13~17 | 98~02 03~07 08~12 13~17

25~29 | 0.058 0.073 0.063 0.057 0.083 0.091 0.080 0.074
30~34 | 0.096  0.105 0.089 0.068 0.092 0.101 0.089 0.069
35~39 | 0.070  0.106 0.108 0.085 0.068 0.099 0.100 0.082
40~44 | 0.055 0.075 0.096 0.099 0.060 0.081 0.095 0.097
45~49 | 0.045 0.058 0.067 0.091 0.058 0.074 0.083 0.100
50~54 | 0.042 0.054 0.056 0.071 0.063 0.075 0.080 0.092
55~59 | 0.040  0.047 0.052 0.052 0.069 0.073 0.079 0.080
60~64 | 0.018 0.023 0.039 0.045 0.047 0.062 0.069 0.077

A% Mincer? WAHU B =Ro] ngog A3 A}
o kgAog yepdoh owt, [19 4.3]1914 Mincer? dFSE
FAR o4 aSFAFES FAY ol FHE KRt oA g
A9 BSFAFAEe] T2 30ddA M =on, YA nud u
0Hth & = (skewness)E Zt=th mebs Ty 1o A7) &5
Ao 2H A Ao]7t EAE 7ol St

(2% 4.3] Q) AL-FFE FHY

o Returns to Education(Female,1998-2002) Returns to Education(Female,2003-2007)
010 -
0.08 -
0.08 -
0.06 -
g £ 006 -
2 2
Q Q
@ 004 14
0.04 -
0.02 - 0.02
Mincer Mincer
Model Model
000- i i i | | | i 0.00 i i | i i i i |
25~29 30~34 3H~39 40~44 45~49 50~54 55~59 60~64 25~29 0~34 35~39 40~44  45~49 50~54 55~59 60~64
Age Cohort Age Cohort
Returns to Education(Female,2008-2012) Returns to Education(Female,2013-2017)
0.10 - 0.10
0.08 - 0.08
g 006 £ 006
2 2
& 4
0.04 - 0.04
0.02 - 0.02
Mincer Mincer
Model Model
000 - | | | | | | | | 0.00 | | | | | | | |
25~29 30~34 3H~39 40~44 45~49 50~54 55~59 60~64 25~29 0~34 35~39 40~44  45~49 50~54 55~59 60~64
Age Cohort Age Cohort
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Male Labor Income_by Cohort Female Labor Income_by Cohort
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1= =
T =
T o o~
(3% 1] 949 A8 usFArdE
Male
year Mincer Model30  Model35  Model40  Model45  Model50  Model55
1998.year*S 0.068***  0.043***  0.062*%**  0.073***  0.081***  (0.087***  (.088%**

0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
1999.year*S 0.065%%%  0.039%%%  (0058%%%  0.069%%*%  0.077*%*  (.083%*x  (,084%%
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2000.year*S 0.066*+%  0.039%#%%  0,058%%% 0. 070%%*%  0.078***  (.083%*x  (,085%k*
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2001.year*S 0.068%%%  0.041%%%  0059%%*  0071***  0.079%**  0.085%**  (,086%**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2002.year*S 0.067#%%  0.039%%%  (058%%% 0. 070%%*%  .078***  (.083%*x  (,085%k*
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2003.year*S 0.069%%%  0.042%%%  0.061%%*%  0.072%%*%  0.080%**  0.086***  0.087%**
0.001)  (0.002)  (0.002)  (0.001)  (0.002)  (0.002)  (0.002)
2004.year*S 0.073%%% 0047+  0.066%**  0.077%%*  0.085%**  0.091%**  (,092%*x
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2005.year*S 0.076+%  0.049%%%  0.068%%*%  0.080%**  0.088***  0.093%%*  (,094%**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2006.year*S 0.077#%%  0.050%*%%  0.069%%*%  0.080%**  0.088***  0.094%%*  0,095%**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2007.year*S 0.077%%  0.050%*%%  0.069%**  0.080%**  0.088***  0.094%%*  (,095%*x
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2008.year*S 0.076%+%  0.049%%%  0.068%%*%  0.079%%%  0.087*%*  (.093%%*  (,094%%*
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2009.year*S 0.076%+%  0.049%*%%  0.068%%*%  0.080%**  0.088***  (0.093%%*  (,095%**
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2010.year*S 0.075%*%*%  0.048%%*%  0.067%%*  0.079%**  0.087%%*  0.092%%*  (.094%**
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2011.year*S 0.077#%%  0.050%*%%  0.069%%*%  0.080%**  0.088***  0.094%%%  0,095%**
0.001)  (0.002)  (0.002)  (0.001)  (0.002)  (0.002)  (0.002)
2012.year*S 0.074%%%  0.046%*%%  0.065%%*%  0.077%%*%  0.085%%*  0.090%**  (,092%**
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2013.year*S 0.075%%  0.046%*%%  0.065%%*  0.077%%*  0.085%**  0.090%**  (,092%*x
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
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2014.year*S

2015.year*S

2016.year*S

2017.year*S

2018.year*S

Age

2

Age

Normalized Age

(Normalized Age)?

(Normalized Age)®

(Normalized Age)*
S*
Normalized Age

S*
(Normalized Age)?

S*
(Normalized Age)®

S*

(Normalized Age)*
1998.year
1999.year
2000.year

2001.year

2002.year

0.070%%*
(0.001)
0.068%+*
(0.001)
0.066%+*
(0.001)
0.062%%+
(0.001)
0.060%+*
(0.001)
0.118%+x
(0.001)
-0.001%%*
(0.000)

1.840%%*
(0.029)
1.843 %%
(0.029)
1.863 %%
(0.030)
1.863%%
(0.030)
1,931

0.041 %%+
(0.002)
0038+
(0.002)
0.036%**
(0.002)
0.031 %%
(0.002)
0.028%**
(0.002)

-0.026%**
(0.004)
0.002%**
(0.001)
-0.000%*
(0.000)
0.000*
(0.000)
0.005%**
(0.000)
-0.0007*
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
4,593 %%
(0.023)
4.605%**
(0.022)
4.633%%x
(0.024)
4.642%%%
(0.025)
4.716%%%

0.060%**
(0.002)
0,057+
(0.002)
0.055% %+
(0.002)
0.050%**
(0.002)
0.047%%+
(0.002)

-0.014%#*
(0.002)
0.001 %%+
(0.000)
-0.000%*
(0.000)
0.000*
(0.000)
0.003 %%+
(0.000)
-0.0007%*
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
449555+
(0.022)
4.507%%*
(0.021)
4.535%%%
(0.023)
454455
(0.023)
4.618%%*

25

0.071 %%+
(0.002)
0.069%**
(0.002)
0.067%**
(0.002)
0.062%**
(0.001)
0.059%*
(0.002)

-0.010%**
(0.002)
0.000
(0.000)
-0.0007*
(0.000)
0.000*
(0.000)
0.002%%*
(0.000)
-0.0007*
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
4 437%5%
(0.021)
4 44955+
(0.020)
4.478%%
(0.021)
448655
(0.022)
4.560%%*

0.079%%+
(0.002)
0.077#%*
(0.002)
0.075%%*
(0.002)
0.070%++
(0.002)
0.067#%*
(0.002)

-0.010%*
(0.002)
-0.000
(0.000)

-0.000%*
(0.000)
0.000*
(0.000)

0.001 %+
(0.000)

-0.000%*
(0.000)
-0.000
(0.000)

-0.000%*
(0.000)

43895
(0.022)

4,401+
(0.020)

4.429%%x
(0.022)

443855
(0.022)

4.5]2%%

0.085%+*
(0.002)
0.082%+x
(0.002)
0.080%+*
(0.002)
0.075%%+
(0.002)
0.072%%*
(0.002)

-0.013%%+
(0.002)
-0.000*
(0.000)

0.000
(0.000)
0.000*
(0.000)

0.001 %+
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

433054
(0.021)

4.344%%x
(0.019)

4372w
(0.021)

4.38] %%
(0.022)

4.455%%%

0.086%+*
(0.002)
0.084 %+
(0.002)
0.082%+x
(0.002)
0.077%%+
(0.002)
0.074%%*
(0.002)

-0.015%%+
(0.002)
-0.000
(0.000)

0.000
(0.000)
0.000*
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

4.263%%
(0.021)

4.075%%x
(0.019)

4.303%%
(0.022)

4.3]2%%
(0.023)

4.386%*



(0.029) (0.023) (0.022) (0.020) (0.021) (0.021) (0.022)
2003.year 1.937%%%  4725%%k  4627%¥*  4569%kF  4500%F*  4464%kF 4 395%kk
(0.028) (0.023) (0.022) (0.020) (0.020) (0.021) (0.022)
2004.year 1.925%%%  4,697%%%  4.599%%* 4 54]%kE 4 493%** 4 A3GREE 4 3ETHHE
(0.030) (0.025) (0.024) (0.022) (0.022) (0.022) (0.023)
2005.year LOTIH**  4,689%kk 4 59]%%%  4533%k% 4 AR4H** 4 AQRkHE 4 350k
(0.030) (0.025) (0.024) (0.023) (0.023) (0.023) (0.024)
2006.year 1.913%%% 4,693 %kk 4 595%%% 4 53Tk 4 ARQFHK 4 A3DkkE 4 3T Rk
(0.031) (0.025) (0.024) (0.023) (0.023) (0.023) (0.024)
2007.year 1.925%%%  4705%%%  4.607***  4.549%k*% 4 500%** 44440k 4 3T5¥kk
(0.031) (0.025) (0.024) (0.023) (0.024) (0.023) (0.024)
2008.year 1.934%%% 4 7]3%kk 4 6]5%** 4 55TFkE 4 508%F* 4 A5]RRE 43R %kk
(0.031) (0.025) (0.024) (0.023) (0.023) (0.023) (0.024)
2009.year 1.904%%%  4.679%%% 4 581%** 4523k 4 4T4%H% QA]TRRE 4 34R¥kk
(0.030) (0.023) (0.022) (0.021) (0.022) (0.021) (0.022)
2010.year 1.924%%%  4.704%%%  4.606%**  4.549%k*% 4 500%** 4443k 4 3T4xkk
(0.030) (0.024) (0.023) (0.022) (0.023) (0.022) (0.023)
2011.year 1.907#%*  4,689%%*k 4 59]%%* 4533k 4 ARSHHK 4 ADRkE 4 35QHk
(0.030) (0.023) (0.022) (0.021) (0.021) (0.021) (0.022)
2012.year LO61H** 4 754% %%k 4 655%%% 4 50Q%k% 4 549%*k 4 AQDRkE 4 ADFHkk
(0.030) (0.024) (0.023) (0.021) (0.022) (0.022) (0.023)
2013.year 1.969%**  4.766%**  4.668%**  4.611%**F  4.562%**  4505%kF 4 436%**
(0.030) (0.024) (0.023) (0.022) (0.023) (0.023) (0.023)
2014.year 2.045%%% 4 84T**k A TJ4QREE 4 691%Kk 4 643%F* 4 586% Kk 4 5] 7wk
(0.030) (0.025) (0.024) (0.023) (0.023) (0.023) (0.024)
2015.year 2.086%**  4.898%*k 4 R00%**  4743%kk 4 694%** 4 637kkE 4 568%**
(0.030) (0.024) (0.024) (0.023) (0.023) (0.023) (0.024)
2016.year 2.127%%%  4.936%kF 4 83T**k 477R0%F* A T3IHE 4674%FF 4,605+
(0.030) (0.024) (0.023) (0.022) (0.023) (0.023) (0.024)
2017.year 2.194%%%  5.012%%%  4.914%%% 4 856% Kk 4 R08F**  475]%kk 4 682%**
(0.030) (0.022) (0.022) (0.021) (0.022) (0.022) (0.023)
2018.year 2.233%%%  5076%%%  497TREx 4.920% Kk 4 RTIFHE 4814k 4 745%kk
(0.030) (0.022) (0.022) (0.021) (0.022) (0.022) (0.023)
Note: *** p<0.01, ** p<0.05, * p<0.1
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Female
year Mincer Model30  Model35  Model40  Model45  Model50  Model55
1998.year*S 0.053***  0.075%**  0.085%*%*  0.075***  0.060%**  0.047***  (.039%**

0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
1999.year*S 0.050%#%  0.071%%%  0.081%%*%  0.071%%*  0.056***  0.043%%%  (,035%%*
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2000.year*S 0.050%%%  0.072%%%  0.082%%*  0.072%%*  0.057**k  0.044%%x  (,036%**
(0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2001.year*S 0.053%%%  0.076%%%  0.086%**  0.076%**  0.060%**  0.048%**  (,039%*x
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2002.year*S 0.058%%%  0.082%+%  (,093%%%  .083%%*%  0.067***  0.055%%  0.046%**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2003.year*S 0.063%%%  Q.087%%  0097%%*  .088*F*  0.072%*k  0.050%%*  (,05]%*x
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2004.year*S 0.064%%%  0.089%*%  0,099%* (. 089%k*  0074%*E  00G1*** 0,053k
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2005.year*S 0.068%#%  0.093%#% (. ]03%%*%  0.093%%%  (.078**F  0.065%FF 0057
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2006.year*S 0.069%%%  0.003%*% (. 104%**  0.004%F*  (078**E  (.065%*F 0,057k
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2007.year*S 0.070%%%  0.004%*% 0 104%%*  0.004%%*  0.079%**  0.066***  0.058%**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2008.year*S 0.071%%%  0.004%% 0 ]04%%*%  0.094%%%  0.079%%*  0.066%**  0.058%**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2009.year*S 0.074%%%  0.007%%%  107*%*  0.097%%*  0.082%**  0.069%**  0.061%**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2010.year*S 0.074%%%  0.005%%% (. 105%%*  0.095%%*  0.080%**  0.067**  0.059%**
0.001)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2011.year*S 0.073%%%  0.096%%%  0.106%**  0.096***  0.080%**  0.068%**  0.059%**
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2012.year*S 0.070%%%  0.003%*% (. 103%%*  0.093%k*  0078**k  (.065*** 0057k
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2013.year*S 0.072%%%  0.005%%%  .105%%*  0.095%%*  0.080%**  0.067***  0,059%*x
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2014.year*S 0.072%%%  0.093%#% (. ]04%%*%  0.094%%%  0.078**F  0.066%*F 0057
0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)  (0.002)
2015.year*S 0.070%%%  0.001%*%%  0101***  0.091%**  0.075%**  0.063%**  0.055%**
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2016.year*S

2017.year*S

2018.year*S

Age

2

Age

Normalized Age

(Normalized Age)?

(Normalized Age)®

(Normalized Age)*
S*
Normalized Age

S*
(Normalized Age)?

S*
(Normalized Age)®

S*

(Normalized Age)*

1998.year

1999.year

2000.year

2001.year

2002.year

2003.year

(0.002)
0.067#%*
(0.002)
0.070%++
(0.002)
0.070%**
(0.002)
0.015%+x
(0.001)
-0.000%*
(0.000)

3.849%%x
(0.032)
3.867%%x
(0.032)
3.872%%%
(0.032)
3.870%%*
(0.032)
3.855%kx
(0.032)
3.835%kx
(0.032)

(0.002)
0.087***
(0.002)
0.091 %%
(0.002)
0087+
(0.002)

-0.065%**
(0.004)
0.010%**
(0.001)
-0.0007*
(0.000)
0.000%**
(0.000)
0.005%**
(0.000)
-0.001 %
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
3,890+
(0.025)
3.906%**
(0.024)
3.900%**
(0.025)
3,890+
(0.025)
3.85] %
(0.025)
3827
(0.025)

(0.002)
0.098%**
(0.002)
0.101%**
(0.002)
0,097+
(0.002)

0.008***
(0.002)
0.005%**
(0.000)
-0.0007%**
(0.000)
0.000%**
(0.000)
-0.001*#*
(0.000)
-0.0007%*
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
3.768%*%
(0.023)
3.784% %%
(0.022)
3.778% %+
(0.024)
3.768%*%
(0.024)
37295+
(0.024)
3.705% %%
(0.024)
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(0.002)
0.088***
(0.002)
0.091 %%
(0.002)
0087+
(0.002)

0,037+
(0.002)
0.001 %%+
(0.000)
-0.0007*
(0.000)
0.000%**
(0.000)
-0.003%#*
(0.000)
-0.0007*
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
3.896%#+
(0.019)
3.912%%%
(0.018)
3.906%**
(0.020)
3.896%#+
(0.021)
3,857
(0.021)
3,834
(0.021)

(0.002)
0.072%%*
(0.002)
0.076%++
(0.002)
0.072%%*
(0.002)

0.037#%x
(0.002)
-0.001*x*
(0.000)
-0.000%*
(0.000)
0.000%+*
(0.000)
-0.003 %+
(0.000)
0.000%#*
(0.000)
0.000%+*
(0.000)
-0.000%*
(0.000)
4,092%%
(0.016)
4.108%*
(0.016)
4.102%*
(0.019)
4,092%%
(0.019)
4,053%%
(0.020)
4.030%*
(0.020)

Fole

S

(0.002)
0.059%+x
(0.002)
0.063 %%+
(0.002)
0.059%+x
(0.002)

0.022%%x
(0.002)
-0.002%%*
(0.000)
0.000
(0.000)
0.000%+*
(0.000)
-0.002%%*
(0.000)
0.000%+*
(0.000)
-0.000*
(0.000)
-0.000%*
(0.000)
424455
(0.015)
4261+
(0.015)
4055%%
(0.017)
424455
(0.018)
4.206%*
(0.019)
41824
(0.019)

o

(0.002)
0.051 %+
(0.002)
0.055%++
(0.002)
0.051 %+
(0.002)

0.006%+*
(0.002)
-0.00 1%+
(0.000)
0.000%+*
(0.000)
0.000%+*
(0.000)
-0.00 1%+
(0.000)
0.000
(0.000)
-0.000%*
(0.000)
-0.000%*
(0.000)
4.3] 3%
(0.016)
4.330%*
(0.016)
430455
(0.017)
4.3] 3%
(0.018)
4.075%%x
(0.019)
4051 %
(0.018)

—_

=



2004.year 3.836%** 3824k 3701%** 3 R30%F*  4.026%FF 4. 178%F*  4247kkE
(0.033) (0.026) (0.024) (0.021) (0.021) (0.020) (0.020)
2005.year 3.812%%%  3795%kk 3 673Hwk ZROIREER 3907 wkk 4 ]50%%* 4]k
(0.034) (0.026) (0.025) (0.022) (0.021) (0.021) (0.021)
2006.year 3.804%** 3796k 3 673Hwk 3 QOKAEK  3.008%kk 4 ]50%** 4]k
(0.034) (0.027) (0.026) (0.023) (0.023) (0.022) (0.022)
2007.year 3.802%%*  3792%kk 3 6T0F** 3 7ORkEE 3.004%kk 4 J4TREE 4 2]6%*
(0.034) (0.027) (0.026) (0.023) (0.023) (0.022) (0.022)
2008.year 3.797*%% 3785k 3 663%*k 3 792kEk 3 Q8BkHk 4 140%**  4209%*
(0.035) (0.027) (0.026) (0.024) (0.023) (0.023) (0.023)
2009.year 3.739%%% 3733k Z G ¥wk 3 73QkER 3 036Kk 4 ORF** 4,157k
(0.034) (0.025) (0.024) (0.022) (0.022) (0.021) (0.020)
2010.year 3.759%%* - 3766%kF 3.644% %k 3 773kER 3 Q6Q% KK 4 2]HE* 4190 *
(0.033) (0.025) (0.024) (0.022) (0.021) (0.020) (0.020)
2011.year 3.773%%% 3766k 3.644% %k 377k 3 Q68% Kk 4 12]HH% 4]190%*
(0.033) (0.025) (0.024) (0.022) (0.021) (0.020) (0.020)
2012.year 3.825%%* 319wk 3 EQTH*k Z QISR 4021 %Kk 4 ]T74%%% 4243k
(0.034) (0.025) (0.025) (0.023) (0.022) (0.022) (0.021)
2013.year 3.811%**  3807*k*  3.685%** 3Rk 4 009%Fk 4 ]62%** 423k
(0.034) (0.025) (0.025) (0.023) (0.023) (0.022) (0.021)
2014.year 3.840%**  3.849%kk 3 7R6¥wk 3 RSSEAER 4 (5]Hwk 4203%k% 4 272%kk
(0.034) (0.026) (0.025) (0.023) (0.023) (0.023) (0.022)
2015.year 3.882%%* 3,903k 3 TRI¥wE 3 9Q9HEE 4 [Q5**K 4258%**  4326%H*
(0.033) (0.025) (0.025) (0.023) (0.023) (0.023) (0.022)
2016.year 3.045%%* 3. 975kkk 3 RSFHwE JORPRER A [TTHEE 4330%** 4399k
(0.033) (0.026) (0.025) (0.023) (0.023) (0.023) (0.023)
2017.year 3.926%** 3,956k 3 834%%k 3 9eDRAR 4 [5@%wk 4] REE 4 380%H*
(0.034) (0.026) (0.026) (0.024) (0.024) (0.024) (0.024)
2018.year 3.988%**  4,058%k*k  3.936%**  4064%FF  4260%**  4.4]3%F% 4 48] %k
(0.034) (0.027) (0.026) (0.025) (0.025) (0.025) (0.025)
Note: *** p<0.01, ** p<0.05, * p<0.1
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Abstract

The Return on Investment in Education

Considering Lifetime Income

Seohong Min
Department of Economics

The Graduate School

Seoul National University

This paper considers the measurement error that appears in the dependent
variable in estimating the return on investment in education. If the lifecycle income
profile of an individual varies depending on his or her education level, using
current income for the analysis will lead to biased results depending on the stage of
income the individual is currently at. To this end, this paper tries to derive a more
accurate educational investment return by examining the effect of individual
education on lifetime income.

To estimate the return on investment in education considering lifetime income,
the age at which current and lifetime income matched throughout the individual’s
lifecycle was normalized. As a result, a large and stable estimation coefficient was
derived compared to the case of Mincer’s wage function. Therefore, we confirmed
the possibility that underestimation of the return on education investment was
made in previous studies, which used the Mincer method.

However, the methodology used in this paper depends on the standard age of
normalization. Analyzing through pseudo-panel data, the standard age between
men and women appears different. Therefore, continuous research on lifecycle
income profiles should be conducted.

Keywords : Return on Investment in Education, Measurement error,
Lifecyle Income Profile, Lifetime Income
Student Number : 2017-20729
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X b %, Mincer® Ya8TE AMSSE A% W3t
ah ZA-9-9F vlwd w BejF7] Aol wef Ay
HaF4e 7hsA e HESH.
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Mincer®] ¢ S EESe AT e T2
FA B A LA WABA EAE sidsty] Qs mgo] o] FH A st
Ashenfelter and Krueger(1994), Ashenfelter and Rouse (1998) &<
Beols Fall /MRl AHAd w8 SASkATh ole g A+
M1l nHaHRE AAst] HAE =Y F vk A A,
Fol AR Aol ofHtk= AT Utk wekA #F Bl
o] tisi dHrE EdstAY, A =4HsE 28
7F w3 E o gkt
#7441 (2002)& KLIPS 1xhd%(1998) 9} 22 d=(1999) #AaE
&3 Mincer®] {udrE A A uFFAFdES FHsHh
S22 Frod wje-xpe] dreaeE WaaE Edste] EA s 4y Jy

=
WHFEAFIES 47 6~7% 2 6~8%% & 20]5 2HA] g Flo=z

TAS (20040 & =AY HY AAEdeE dEhde diEHsE
AEH WY 222 HE&S AFEste] WS B ES FAsh
Mincer® 4534+ 5 53 KLIPS 3xd % a5 #2438 Ay o4 9
ol Eo] YR GA YehdS Bl

T83(2006) = AAZEATFFIIRALE ol &t FE Y
19 nSFES sy e tyvsE sty ugFATFdES
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A e Agd el wEw Ry gl Pl wSEsto] 23 nel
W] FAFOEC] 44~60% FashE o yERE, Ji1e] FE o)
AAsHA FAHA iz B AdFgo] o)Fold & dlas BT
Al - 215 (2007) 2 KLIPS®] 4xbd ol ZAbe ofshe)shA| ¢l
AT E TR HARg I s e E ARSste] wg e
FAFdES FEET. B AY d e ugFAE gl & Abelvt
stks 225 =&kl
AEat - v (2016) S TYT aFFEolvE AAER w59
FAel gl o)Al EAE & 9w s aLeste] OLSSh 29 3]
= ;] | Al

G5 FURANE Sl
FolEol Tk, 9
LRS-
ETHTE T 25 FATdES 248 dTde 4279
S AFE3F Angrist and Kreuger (1991) % Acemoglu and
Angrist(2000) &3 tiste] HIAAS &89k Card(1995) 59 A7}
ATt A, Carneiro and Lee(2011)2 tfsts oA XA FALS
o]-&slo] thste] zen|yd WE HES

o

o} = 3

(Quantile Regression) & AFg3ste] F4 35l th 2007d 3 20143 7
=

S

ol e . A F(2008) > H¢-Ae} ofpHA| dES =GRS E EE
o] 2SLS(two stage least square) FAWOZE WEFAFIES
A T 20056 KLIPS®E A48t A3 [VFEYFS OLSET H&
5 FxRFdEo] yEeRY, V)£ OLSFAO HAaH 77 o] Fojx 1L
d=S HATH

3 &

| &1



ARE TEFAFIEL 24T QoA 25W5E 474 B
NN ArEofol & Bart ok AelFrle] AW FALSow Hrw
Z2Aeo] A EgsrEol PAE FIWY o, mEFAe] that
A FAL BAksT W Agely] wRolth ol XY 714 FAE

=1 FAsSe) dejase ALEde] wel

1954; Friedman, 1957).

BALES dAlste] dALSS AFEete A S Ak EATT
UetuA @tk (Haider and  Solon, 2006). I#Hol%: #59
FAREolEo] e HAayAT= olesh Aol i duiAow Al
FEFT oy ATeA dALEI] BAYLSS] ZolE HaFrtebAY
FAlskaL, @A Y 9 AP AeE FAske] e o3
A5AEE skl WEa ok 2y o]¥ WS AR tE
WEFTE 2 AQA old4 25FZ7F YEhvs FF 54249
wAlNA AHEA Estrh 5, ol®l o] "l #5E A5S
AbgetEAl o meEt wSFRF FolEe] A EE AErtEE Hevt
el "o
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(2% 21194 438 &5 S7HE Role 227 SEALEY
wekeoleha Jbg k. mfrel weka o) AelFs] A5A=)
AolaA ERIHE, 2557183 a55E0] & AR neEos
He o] |y F3d Flojrh. 53 A2 7ol A7l dX

AL LELS@ARS) = JEde, F3de AR [7re 3
e S

T3 Abol o] 2 AT 9} Zom,

g WEFAFelEY] FA A
= AR5 Aol erol A v FA

250 Apolgl dAE B e V7ksst dold g e

F7] 271 (t<t) ] #SHE=

F7ra slolal, Aellsr] k(e

st 4% AuE 7 Yebd

eaE FAE F HEdT

A
o go] i
52 Abg

A et

||\
o,

A 2 A SHLAY £A4

Haider and Solon(2006)¢ m=Zw #53}7] o]y HYL59]
elilTz dAASS AHEste A FH0d vAE sk AText
A (errors—in—variables biases) 7} WEAl Ht}. o]stof| A= A+
A mel FEAF B AT HAASS dalste dAASS
ARste A Ueld 5 e P LA g @Ej&‘i}; ™ %
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(2)  yiu =y v

Sl Aol FH A} Fdh= v y o ATRAAV QEE A
sty a3l AAAS T FAALS Alolo] Aolr] d'Ho] EAjsth=
Bjorklund(1993), Jenkins(1987) &2 ATE ®F93std A7) X &H o
Atk A (LY (2)F F¥skd v 2

(3) Yie = AB'X; + (Aegi + vyr)

91 7RG OLSE #43hd, X9 3845 da e84 5@
(probability limit)< g7} okHet A,87F AT} vk 2,71 1%
y; Al y, & AFEsitEls OLSE B8 dAFHH
gy AAA0RE A ATl wet WEdd 5 9, ols Ae
FATE polA Hlolus HeE HolAl Hrh

oAA X9 FAF P FYLS 2ag F HISD, AR5
237 xe 2 dB T A5 AL 4 @9 FA 4 ()9

=
=
goH, v o g ot AV gl s AR
(4) Xit = Atxi + v

F 712 A5l B84

ki
i
ro

xie ol T3t y, 9 3] 7o OLSFHO =
&3} 2,

(5)  plimp = —Cf,zf(‘j:i'ty;) = 0,8
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upal FAAG] AAgo] FHEA S-S 4 5 Uk’

O]Q]r ##3ste] Haider and Solon(2006)2 1951~1991d Health
and Retirement Study (HRS) T7A4¢¥ ¥ ES HE S 2 Social Security
Administration(SSA) 2] A25A5E E3 1,9 0,5 FH I ASEA
A7 T, 9@ 6.5 AelF7dd 44 WEshe o2 Yehdoh 232 E
A 2S5 Jé"g 59 gl E AMEstE H5
] FAE nHF FAo] aHH

Zoly BYxE z#stE 6,5 x, o We x; 9 3 FA(reverse regression)
71€7] AS=, AA H& (reliability ratio)o] gt &t thg3} 2},

_ Cov(xy, x;) A¢Var(x;)
7 Var(xg)  A%Var(x;) + Var(vy)

7 SELL
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A =74 AESE Aol mEd WG wHo FAF)E S FH5]
A e daell &S vA= BFSHA E= A sl st A
Wk oy, HAASO HEiTrE dAALASES AT et dAE
T A FAA digt 1HE QFETE o9 RSt MUzt A5
o] 54 (intergenerational income mobility) o] thdt AFolA= thd =

P KLIPSHIA] Al 3-als 2AAAZANTEZAE Al 9P HAdFNFE ALL3
olfE AT RAEY AS HAF 6203 5
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2002714 ¢] wSEAFAES FAHT 5 o]
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NN BEE 25 FEE oA, BALSH DPR Avo] Ut
WEARES ETUFE AP B PAS BN 204 vehti
) 3 | o

o rleo R
rlr

A

5o FAFIES FHstaA sk o Ef_ Haider and
Solon (2006)2] Aol HL7F 30t 40t FHko| HA3tE v
AHRE olgst=d, 404E 7|E=dHO=Z A t3t(normalized) 3F

al

BAT A3 Brh agHe Ad AS5UIYE EEYc mebd
DEFEAFGES  FPSHE AfelE AAY ghFel AR
AAxE FPaSel A e AYTRE EEHL 1 A
A5 AT, 94 2ANE zdsks A7 1ol 2Ag et
=9 937} 9548 ol

e, mEEe] AelFy] Eor AAASIY FALE AR s

AU E syl A= Haider and  Solon(2006) A H <k
40999 277} FAFojok ). e} KLIPSE 214 7hA % A7}
o]Foix HFAYLEY HALGo] UAA s dFE FHs] oHth.®
webA] Lee and Solon(2009) ¢ WHES IdlE AE3te] 4041E
7o w2 Adats}t sto] A s

A, 7158 A9 nud o BALSS aHskeE AT 159
FAEel g g Ae7F il A yERhd ZQl e
71¥42l Mincerd YFTFE 24 o}

(6)  Mincer : y; = a'D; + B:S; + v1Age;r + v, Age? + ;¢

$HE, B w=elA BALSS ety uSFATdES B4

i 4
el 40M1E V£ ket HARYS v A

ol

(7) Model . Vit = O.”Dt + :BtSi
+v1(Age;r — 40) + y,(Age; — 40)?
+ y3(Age;r — 40)° + y,(Age;, — 40)*
+61Si(Ageit - 40) + 525i(Ageit - 40)2

° 8k, Haider and Solon(2006)0] A48 HRS % SSARZE dZE<] A
solARE KLIPS+= AEZAME &3l olfJA & didxtmo|tt. wepa 2z A
Aol Aolgs 1 e w Haider and Solon(2006)9] WHES KLIPSO U=
&3] sttt ol x5 E o] Campbell and Cocco(2007)2]
TS 8 ato] KLIPSolA vEhtE wd e Atﬁia Holil, WAL=
AR 5ol AR AES AENEUTE AAE &2 F=gi)

l

l

9 & |



+835;(Age;r — 40)° + 8,5;(Age;r — 40)* + &

21 (B) 7 2 (D)ol A vy, 9F Agep= 242 191 9] Ak 2 AA
AP AdTY AFE gujsttt. S;= SAToly, Dv AERYT (vear
dummy), g;v 22eS YERAT $hd, wSFER Eol Uid FH A
FAE AR g8 s0 AFE BE AP olF FalA 19984
HFH 2018 Atolol HA I o4 wSFAFe]Eo] oA Welk=A,
2]3 7]1E2] Mincer?] WA 2 =olA A3 RE ] FH A
oju gk zpol7} EAjst=AE Sy

shA, A (1) 9] S wsFEel wek A1 AojFr] A5HETL

j A pzs

gl % e melstel 4

o

S 4574 AA st oeFskAl UERE 4 A=
18]3 Lee and Solon(2009) 2 o] FAASI A LS50 ZolX| =
AYS 40 E 7Fd8t Areglom 2 el i Aol 40417 HE

2l
tdeo] o] Ad¥ W Adzgdo] BF AAEY, Hie a5 dA
%

25 yv BAEE y9 dASH A ol F3 nHAs S B4
A5 vX = JEFS A WY wso FAFdESE FHE T
NEFH BFE 73

2 AFoA AME-sl= KLIPS AF51i= Wooldridge (2002) & HAE
Azt eapde] #7143 (autocorrelation) ©] EA| 3k, whEbA] @ 2}

A7143-s 13157 Y& 14 #7133 (first—order autocorrelation),
= AR(1)S 7Fg3tar o] E4H (heteroskedasticity) & & 3F UHks}

Y (Generalized Least Squares) 2 A3l w&F249&
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A 4 g AFEN 23

[E 411 943} o149 A5y ZEFAFIES Mincerd] 9
et A w2 Ede Fd 4 Ayt HALS5S LY
230 WwEFAFEC] Mincerd] FAHREY AA Yepta
[ 9 8 oY AEM @ETEAFAE FA

Male Female
Year Mincer Model Mincer Model
1998 0.068(0.001)  0.073(0.002) 0.053(0.002) 0.075(0.002)
1999 0.065(0.001)  0.069(0.002) 0.050(0.002) 0.071(0.002)
2000 0.066(0.001)  0.070(0.002) 0.050(0.002) 0.072(0.002)
2001 0.068(0.002)  0.071(0.002) 0.053(0.002) 0.076(0.002)
2002 0.067(0.001)  0.070(0.002) 0.058(0.002) 0.083(0.002)
2003 0.069(0.001)  0.072(0.001) 0.063(0.002) 0.088(0.002)
2004 0.073(0.001)  0.077(0.002) 0.064(0.002) 0.089(0.002)
2005 0.076(0.002)  0.080(0.002) 0.068(0.002) 0.093(0.002)
2006 0.077(0.002)  0.080(0.002) 0.069(0.002) 0.094(0.002)
2007 0.077(0.002)  0.080(0.002) 0.070(0.002) 0.094(0.002)
2008 0.076(0.002)  0.079(0.002) 0.071(0.002) 0.094(0.002)
2009 0.076(0.001)  0.080(0.002) 0.074(0.002) 0.097(0.002)
2010 0.075(0.001)  0.079(0.002) 0.074(0.001) 0.095(0.002)
2011 0.077(0.001)  0.080(0.001) 0.073(0.002) 0.096(0.002)
2012 0.074(0.001)  0.077(0.002) 0.070(0.002) 0.093(0.002)
2013 0.075(0.001)  0.077(0.002) 0.072(0.002) 0.095(0.002)
2014 0.070(0.001)  0.071(0.002) 0.072(0.002) 0.094(0.002)
2015 0.068(0.001)  0.069(0.002) 0.070(0.002) 0.091(0.002)
2016 0.066(0.001)  0.067(0.002) 0.067(0.002) 0.088(0.002)
2017 0.062(0.001)  0.062(0.001) 0.070(0.002) 0.091(0.002)
2018 0.060(0.001)  0.059(0.002) 0.070(0.002) 0.087(0.002)
Number of obs. 53,905 31,675
Number of groups 6,209 4,507

Note: 1

o A= 2k FAAF
19] p-value= 0.015.T} 2
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Returns to Education(Male, Annual) oo Returns to Education(Female, Annual)
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o] delA= FHH= 5d @99 &4 I 3FE (overlapping five—
year birth cohort) & &3l WHFFAFIES AES} FAFo=Z [%
4,214 Mincer? = WA = 1998WH-H 2002W 714
7} Axmpt; 25~29418 I% [SolA dehte A=l
AATE S st gholrh L& bd @R P4
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Mincer Model

Male
98~02 03~07 08~12 13~17 | 98~02 03~07 08~12 13~17

25~29 | 0.034 0.046 0.054 0.027 0.067 0.074 0.082 0.053
30~34 | 0.048 0.059 0.058 0.057 0.064 0.073 0.072 0.068
35~39 | 0.058 0.074 0.070 0.072 0.064 0.080 0.075 0.076
40~44 | 0.064 0.083 0.082 0.076 0.064 0.083 0.083 0.076
45~49 | 0.075 0.084 0.084 0.081 0.071 0.081 0.081 0.077
50~54 | 0.073 0.089 0.086 0.078 0.066 0.083 0.080 0.072
55~59 | 0.078 0.082 0.089 0.080 0.071 0.075 0.082 0.074
60~64 | 0.074 0.068 0.082 0.071 0.073 0.068 0.079 0.071

O KLIPS 12Pd%(1998W)o = A} @A 25~294]21 1969~1973Wd o= =
FTEZ FAYI, 53U E(20024W) FAFOIAE 25~29A4¢1 1973~1977d A o]
shtfe] IEER o] FoZlt)

13 A ‘“._, ‘_]l



TAASZ [ 4.2]°04 Mincerd FA4#HS #4354
A AR 4 Aved 24 77t a S
A et A A F7beke] 2 50T
60thell Fasle 253 FHE 1 +
Ao 7] ol A L}E}L‘rt FAAT HekE gAstr] 9 ArE9]

FAE HEIJHHE 25 BES Bl dF 50, 1998~20024
25~294] FIEQ FAAFE 0.034004 AEHH o7 Frtete] o] 5o
40~44M7F == 2013~2017d oﬂ—t— 0.0769] #k& zZt&th shd, 1998
~20020] 45~49A4 FFTEQ wEFEASFAES 0.0750% AlZsto
o]E0] 50~59417F HiE= 2003~2012¢ 0.089% F71st 3 AofF7]
FHkEQl 2013~2017d° 0.071%2 ZAst,

olel vwstH 2 (7)& T3 =& e Mincerd F4% Ht}

o Returns to Education(Male,1998-2002) . Returns to Education(Male,2003-2007)

Returns

Mincer Mincer
Model Model

i i i i | i i i i i i i i i i i
25~29 30~34 35~39 40~44 45~49 50~54 55~59 60~64 25~29 30~34 35~39 40~44 45~49 50~54 55~59 60~64
Age Cohort Age Cohort

_ Returns to Education(Male,2008-2012) . Returns to Education(Male,2013-2017)

Returns

Mincer Mincer
Model Model

i i i i i i i i - i i i i i i i
25~29  30~34 35~39 40~44  45~49 50~54 55~59 60~64 25~29  30~34  3H5~39 40~44 45~49 50~54 55~59 60~64
Age Cohort Age Cohort

14 ; ﬂ s ]| a:ﬂr T



[ 4.3] A A=-IISE FHHF

Mincer Model

Female
98~02  03~07 08~12 13~17 | 98~02 03~07 08~12 13~17

25~29 | 0.058 0.073 0.063 0.057 0.083 0.091 0.080 0.074
30~34 | 0.096  0.105 0.089 0.068 0.092 0.101 0.089 0.069
35~39 | 0.070  0.106 0.108 0.085 0.068 0.099 0.100 0.082
40~44 | 0.055 0.075 0.096 0.099 0.060 0.081 0.095 0.097
45~49 | 0.045 0.058 0.067 0.091 0.058 0.074 0.083 0.100
50~54 | 0.042 0.054 0.056 0.071 0.063 0.075 0.080 0.092
55~59 | 0.040  0.047 0.052 0.052 0.069 0.073 0.079 0.080
60~64 | 0.018 0.023 0.039 0.045 0.047 0.062 0.069 0.077

.

ES
Hoh kg d o7 vepdt ok, [17 4.3]91A4 Mincerd 4=8F=
FAE A9 uFFATFIES FAY Aol FEHE Hl. o4
A5 wFFRFeEe] FE 0™l 7HE wow, WA vjwe o
0xth & = (skewness) & ZHeTh weps] Py 119 Aof57] A5
Ao AR o7k EAE TFsAd o] T

(2% 4.3] o949 du-TFE FH

o Returns to Education(Female,1998-2002) Returns to Education(Female,2003-2007)
010 -
0.08 -
0.08 -
" 0.06 - »
€ € 0.06 -
é 0.04 g
0.04 -
0.02 - 0.02
Mincer Mincer
Model Model
000 - | | | | | | | | 000 - | | | | | | | |
25~29 30~34 3H~39 40~44 45~49 50~54 55~59 60~64 25~29 0~34 35~39 40~44  45~49 50~54 55~59 60~64
Age Cohort Age Cohort
Returns to Education(Female,2008-2012) Returns to Education(Female,2013-2017)

Returns

Mincer Mincer
Model Model

i i i i i i i i i i i i i i i i
26~29  30~34 35~39 40~44  45~49 50~54 55~59 60~64 25~29  30~34 35~39 40~44 45~49 50~54 55~59 60~64
Age Cohort Age Cohort
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¥ s
[ 1] G0 AR BgFEAGelE
Male

year Mincer Model30  Model35  Model40  Model45  Model50  Model55
1998.year*S 0.068***  0.043***  0.062*%**  0.073***  0.081***  (0.087***  (.088%**
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
1999.year*S 0.065%**  0.039***  (0.058***  0.069***  0.077***  0.083%**  (.084***
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2000.year*S 0.066***  0.039***  (0.058***  0.070*%**  (.078***  0.083%**  (.085%***
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2001.year*S 0.068***  0.041***  0.059*%*%*  0.071***  0.079***  0.085***  (.086***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2002.year*S 0.067***  0.039***  (0.058***  0.070*%**  (.078***  0.083%**  (.085%***
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2003.year*S 0.069%**  0.042%*%*  0.061***  0.072*%*%*  0.080***  0.086***  (.087***
(0.001) (0.002) (0.002) (0.001) (0.002) (0.002) (0.002)
2004.year*S 0.073***  0.047***  0.066***  0.077***  0.085***  0.091***  (.092%**
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2005.year*S 0.076%**  0.049***  0.068***  0.080***  (.088***  (.093%**  (.094%***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2006.year*S 0.077***  0.050***  0.069***  0.080***  (.088***  0.094%**  (.095%***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2007.year*S 0.077***  0.050%**  0.069***  0.080***  (.088***  (0.094%**  (.095%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2008.year*S 0.076%**  0.049***  0.068***  0.079*%**  (.087***  0.093%**  (.094%***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2009.year*S 0.076%**  0.049***  0.068***  0.080***  (.088***  (.093%**  (.095%***
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2010.year*S 0.075%**  0.048***  0.067***  0.079***  0.087***  (0.092%***  (.094%**
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2011.year*S 0.077***  0.050***  0.069***  0.080***  (.088***  0.094%**  (.095%***
(0.001) (0.002) (0.002) (0.001) (0.002) (0.002) (0.002)
2012.year*S 0.074%**  0.046***  0.065%**  0.077*%*%*  0.085***  0.090%**  (.092%***
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2013.year*S 0.075%**  0.046***  0.065%**  0.077***  0.085***  0.090***  (.092%**
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
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2014.year*S

2015.year*S

2016.year*S

2017.year*S

2018.year*S

Age

2

Age

Normalized Age

(Normalized Age)?

(Normalized Age)®

(Normalized Age)*
S*
Normalized Age

S*
(Normalized Age)?

S*
(Normalized Age)®

S*

(Normalized Age)*
1998.year
1999.year
2000.year

2001.year

2002.year

0.070%%*
(0.001)
0.068%+*
(0.001)
0.066%+*
(0.001)
0.062%%+
(0.001)
0.060%+*
(0.001)
0.118%+x
(0.001)
-0.001%%*
(0.000)

1.840%%*
(0.029)
1.843 %%
(0.029)
1.863 %%
(0.030)
1.863%%
(0.030)
1,931

0.041 %%+
(0.002)
0038+
(0.002)
0.036%**
(0.002)
0.031 %%
(0.002)
0.028%**
(0.002)

-0.026%**
(0.004)
0.002%**
(0.001)
-0.000%*
(0.000)
0.000*
(0.000)
0.005%**
(0.000)
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
4,593 %%
(0.023)
4.605%**
(0.022)
4.633%%x
(0.024)
4.642%%%
(0.025)
4.716%%%

0.060%**
(0.002)
0,057+
(0.002)
0.055% %+
(0.002)
0.050%**
(0.002)
0.047%%+
(0.002)

-0.014%#*
(0.002)
0.001 %%+
(0.000)
-0.000%*
(0.000)
0.000*
(0.000)
0.003 %%+
(0.000)
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
449555+
(0.022)
4.507%%*
(0.021)
4.535%%%
(0.023)
454455
(0.023)
4.618%%*

25

0.071 %%+
(0.002)
0.069%**
(0.002)
0.067%**
(0.002)
0.062%**
(0.001)
0.059%*
(0.002)

-0.010%**
(0.002)
0.000
(0.000)
(0.000)
0.000*
(0.000)
0.002%%*
(0.000)
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
4 437%5%
(0.021)
4 44955+
(0.020)
4.478%%
(0.021)
448655
(0.022)
4.560%%*

0.079%%+
(0.002)
0.077#%*
(0.002)
0.075%%*
(0.002)
0.070%++
(0.002)
0.067#%*
(0.002)

-0.010%*
(0.002)
-0.000
(0.000)

-0.000%*
(0.000)
0.000*
(0.000)

0.001 %+
(0.000)

-0.000%*
(0.000)
-0.000
(0.000)

-0.000%*
(0.000)

43895
(0.022)

4,401+
(0.020)

4.429%%x
(0.022)

443855
(0.022)

4.5]2%%

0.085%+*
(0.002)
0.082%+x
(0.002)
0.080%+*
(0.002)
0.075%%+
(0.002)
0.072%%*
(0.002)

-0.013%%+
(0.002)
-0.000*
(0.000)

0.000
(0.000)
0.000*
(0.000)

0.001 %+
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

433054
(0.021)

4.344%%x
(0.019)

4372w
(0.021)

4.38] %%
(0.022)

4.455%%x

pa

0.086%+*
(0.002)
0.084 %+
(0.002)
0.082%+x
(0.002)
0.077%%+
(0.002)
0.074%%*
(0.002)

-0.015%%+
(0.002)
-0.000
(0.000)

0.000
(0.000)
0.000*
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

-0.000%*
(0.000)

4.263%%
(0.021)

4.075%%x
(0.019)

4.303%%
(0.022)

4.3]2%%
(0.023)

43864



(0.029) (0.023) (0.022) (0.020) (0.021) (0.021) (0.022)
2003.year 1.937%%%  4725%%k  4627%¥*  4569%kF  4500%F*  4464%kF 4 395%kk
(0.028) (0.023) (0.022) (0.020) (0.020) (0.021) (0.022)
2004.year 1.925%%%  4,697%%%  4.599%%* 4 54]%kE 4 493%** 4 A3GREE 4 3ETHHE
(0.030) (0.025) (0.024) (0.022) (0.022) (0.022) (0.023)
2005.year LOTIH**  4,689%kk 4 59]%%%  4533%k% 4 AR4H** 4 AQRkHE 4 350k
(0.030) (0.025) (0.024) (0.023) (0.023) (0.023) (0.024)
2006.year 1.913%%% 4,693 %kk 4 595%%% 4 53Tk 4 ARQFHK 4 A3DkkE 4 3T Rk
(0.031) (0.025) (0.024) (0.023) (0.023) (0.023) (0.024)
2007.year 1.925%%%  4705%%%  4.607***  4.549%k*% 4 500%** 44440k 4 3T5¥kk
(0.031) (0.025) (0.024) (0.023) (0.024) (0.023) (0.024)
2008.year 1.934%%% 4 7]3%kk 4 6]5%** 4 55TFkE 4 508%F* 4 A5]RRE 43R %kk
(0.031) (0.025) (0.024) (0.023) (0.023) (0.023) (0.024)
2009.year 1.904%%%  4.679%%% 4 581%** 4523k 4 4T4%H% QA]TRRE 4 34R¥kk
(0.030) (0.023) (0.022) (0.021) (0.022) (0.021) (0.022)
2010.year 1.924%%%  4.704%%%  4.606%**  4.549%k*% 4 500%** 4443k 4 3T4xkk
(0.030) (0.024) (0.023) (0.022) (0.023) (0.022) (0.023)
2011.year 1.907#%*  4,689%%*k 4 59]%%* 4533k 4 ARSHHK 4 ADRkE 4 35QHk
(0.030) (0.023) (0.022) (0.021) (0.021) (0.021) (0.022)
2012.year LO61H** 4 754% %%k 4 655%%% 4 50Q%k% 4 549%*k 4 AQDRkE 4 ADFHkk
(0.030) (0.024) (0.023) (0.021) (0.022) (0.022) (0.023)
2013.year 1.969%**  4.766%**  4.668%**  4.611%**F  4.562%**  4505%kF 4 436%**
(0.030) (0.024) (0.023) (0.022) (0.023) (0.023) (0.023)
2014.year 2.045%%% 4 84T**k A TJ4QREE 4 691%Kk 4 643%F* 4 586% Kk 4 5] 7wk
(0.030) (0.025) (0.024) (0.023) (0.023) (0.023) (0.024)
2015.year 2.086%**  4.898%*k 4 R00%**  4743%kk 4 694%** 4 637kkE 4 568%**
(0.030) (0.024) (0.024) (0.023) (0.023) (0.023) (0.024)
2016.year 2.127%%%  4.936%kF 4 83T**k 477R0%F* A T3IHE 4674%FF 4,605+
(0.030) (0.024) (0.023) (0.022) (0.023) (0.023) (0.024)
2017.year 2.194%%%  5.012%%%  4.914%%% 4 856% Kk 4 R08F**  475]%kk 4 682%**
(0.030) (0.022) (0.022) (0.021) (0.022) (0.022) (0.023)
2018.year 2.233%%%  5076%%%  497TREx 4.920% Kk 4 RTIFHE 4814k 4 745%kk
(0.030) (0.022) (0.022) (0.021) (0.022) (0.022) (0.023)
Note: *** p<0.01, ** p<0.05, * p<0.1
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[P 2] 49 el wEFASelE
Female
year Mincer Model30  Model35  Model40  Model45  Model50  Model55
1998.year*S 0.053***  0.075%**  0.085%*%*  0.075***  0.060%**  0.047***  (.039%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
1999.year*S 0.050***  0.071%**  0.081**%*  0.071***  0.056%**  (0.043***  (.035%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2000.year*S 0.050***  0.072%**  (.082*%*%*  0.072*¥**  0.057***  0.044***  (.036%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2001.year*S 0.053***  0.076***  0.086***  0.076*¥**  0.060***  0.048***  (.039%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2002.year*S 0.058***  (0.082%**  (.093***  0.083***  0.067***  0.055%**  (.046%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2003.year*S 0.063***  0.087***  (.097**%*  0.088***  0.072***  (0.059***  (.051%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2004.year*S 0.064***  0.089***  (.099*%*%*  0.089%**  0.074***  0.061***  (.053%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2005.year*S 0.068***  (0.093***  (.103***  0.093***  0.078***  0.065***  (.057***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2006.year*S 0.069***  (0.093***  (.104*%*%*  0.094***  0.078***  0.065%**  (.057***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2007.year*S 0.070%**  0.094***  (.104*%*%*  0.094***  0.079***  0.066***  (.058%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2008.year*S 0.071***  0.094***  0.104*%*%*  0.094*¥**  0.079***  0.066***  (.058%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2009.year*S 0.074%**  0.097***  0.107*%*%*  0.097***  0.082***  0.069***  0.061***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2010.year*S 0.074%**  0.095%**  (0.105%*%*  0.095***  0.080***  0.067***  (.059%**
(0.001) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2011.year*S 0.073***  0.096***  0.106*%**  0.096*¥**  0.080***  0.068***  (.059%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2012.year*S 0.070***  0.093***  (.103***  0.093***  0.078***  0.065%**  (.057***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2013.year*S 0.072%**  0.095%**  (0.105%*%*  0.095***  0.080***  0.067***  (.059%**
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2014.year*S 0.072%**  (0.093%**  (.104***  0.094*¥**  0.078***  0.066***  (.057***
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)
2015.year*S 0.070***  0.091***  0.101***  0.091***  0.075***  0.063***  (.055%**
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2016.year*S

2017.year*S

2018.year*S

Age

2

Age

Normalized Age

(Normalized Age)?

(Normalized Age)®

(Normalized Age)*
S*
Normalized Age

S*
(Normalized Age)?

S*
(Normalized Age)®

S*

(Normalized Age)*

1998.year

1999.year

2000.year

2001.year

2002.year

2003.year

(0.002)
0.067#%*
(0.002)
0.070%++
(0.002)
0.070%**
(0.002)
0.015%+x
(0.001)
-0.000%*
(0.000)

3.849%%x
(0.032)
3.867%%x
(0.032)
3.872%%%
(0.032)
3.870%%*
(0.032)
3.855%kx
(0.032)
3.835%kx
(0.032)

(0.002)
0.087***
(0.002)
0.091 %%
(0.002)
0087+
(0.002)

-0.065%**
(0.004)
0.010%**
(0.001)
(0.000)
0.000%**
(0.000)
0.005%**
(0.000)
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
3,890+
(0.025)
3.906%**
(0.024)
3.900%**
(0.025)
3,890+
(0.025)
3.85] %
(0.025)
3827
(0.025)

(0.002)
0.098%**
(0.002)
0.101%**
(0.002)
0,097+
(0.002)

0.008***
(0.002)
0.005%**
(0.000)
(0.000)
0.000%**
(0.000)
-0.001*#*
(0.000)
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
3.768%*%
(0.023)
3.784% %%
(0.022)
3.778% %+
(0.024)
3.768%*%
(0.024)
37295+
(0.024)
3.705% %%
(0.024)
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(0.002)
0.088***
(0.002)
0.091 %%
(0.002)
0087+
(0.002)

0,037+
(0.002)
0.001 %%+
(0.000)
(0.000)
0.000%**
(0.000)
-0.003%#*
(0.000)
(0.000)
0.000%**
(0.000)
-0.000%**
(0.000)
3.896%#+
(0.019)
3.912%%%
(0.018)
3.906%**
(0.020)
3.896%#+
(0.021)
3,857
(0.021)
3,834
(0.021)

(0.002)
0.072%%*
(0.002)
0.076%++
(0.002)
0.072%%*
(0.002)

0.037#%x
(0.002)
-0.001*x*
(0.000)
-0.000%*
(0.000)
0.000%+*
(0.000)
-0.003 %+
(0.000)
0.000%#*
(0.000)
0.000%+*
(0.000)
-0.000%*
(0.000)
4,092%%
(0.016)
4.108%*
(0.016)
4.102%*
(0.019)
4,092%%
(0.019)
4,053%%
(0.020)
4.030%*
(0.020)

(0.002)
0.059%+x
(0.002)
0.063 %%+
(0.002)
0.059%+x
(0.002)

0.022%%x
(0.002)
-0.002%%*
(0.000)
0.000
(0.000)
0.000%+*
(0.000)
-0.002%%*
(0.000)
0.000%+*
(0.000)
-0.000*
(0.000)
-0.000%*
(0.000)
424455
(0.015)
4261+
(0.015)
4055%%
(0.017)
424455
(0.018)
4.206%*
(0.019)
41824
(0.019)

A -2 &

(0.002)
0.051 %+
(0.002)
0.055%++
(0.002)
0.051 %+
(0.002)

0.006%+*
(0.002)
-0.00 1%+
(0.000)
0.000%+*
(0.000)
0.000%+*
(0.000)
-0.00 1%+
(0.000)
0.000
(0.000)
-0.000%*
(0.000)
-0.000%*
(0.000)
4.3] 3%
(0.016)
4.330%*
(0.016)
430455
(0.017)
4.3] 3%
(0.018)
4.075%%x
(0.019)
4051 %
0.018)



2004.year 3.836%** 3824k 3701%** 3 R30%F*  4.026%FF 4. 178%F*  4247kkE
(0.033) (0.026) (0.024) (0.021) (0.021) (0.020) (0.020)
2005.year 3.812%%%  3795%kk 3 673Hwk ZROIREER 3907 wkk 4 ]50%%* 4]k
(0.034) (0.026) (0.025) (0.022) (0.021) (0.021) (0.021)
2006.year 3.804%** 3796k 3 673Hwk 3 QOKAEK  3.008%kk 4 ]50%** 4]k
(0.034) (0.027) (0.026) (0.023) (0.023) (0.022) (0.022)
2007.year 3.802%%*  3792%kk 3 6T0F** 3 7ORkEE 3.004%kk 4 J4TREE 4 2]6%*
(0.034) (0.027) (0.026) (0.023) (0.023) (0.022) (0.022)
2008.year 3.797*%% 3785k 3 663%*k 3 792kEk 3 Q8BkHk 4 140%**  4209%*
(0.035) (0.027) (0.026) (0.024) (0.023) (0.023) (0.023)
2009.year 3.739%%% 3733k Z G ¥wk 3 73QkER 3 036Kk 4 ORF** 4,157k
(0.034) (0.025) (0.024) (0.022) (0.022) (0.021) (0.020)
2010.year 3.759%%* - 3766%kF 3.644% %k 3 773kER 3 Q6Q% KK 4 2]HE* 4190 *
(0.033) (0.025) (0.024) (0.022) (0.021) (0.020) (0.020)
2011.year 3.773%%% 3766k 3.644% %k 377k 3 Q68% Kk 4 12]HH% 4]190%*
(0.033) (0.025) (0.024) (0.022) (0.021) (0.020) (0.020)
2012.year 3.825%%* 319wk 3 EQTH*k Z QISR 4021 %Kk 4 ]T74%%% 4243k
(0.034) (0.025) (0.025) (0.023) (0.022) (0.022) (0.021)
2013.year 3.811%**  3807*k*  3.685%** 3Rk 4 009%Fk 4 ]62%** 423k
(0.034) (0.025) (0.025) (0.023) (0.023) (0.022) (0.021)
2014.year 3.840%**  3.849%kk 3 7R6¥wk 3 RSSEAER 4 (5]Hwk 4203%k% 4 272%kk
(0.034) (0.026) (0.025) (0.023) (0.023) (0.023) (0.022)
2015.year 3.882%%* 3,903k 3 TRI¥wE 3 9Q9HEE 4 [Q5**K 4258%**  4326%H*
(0.033) (0.025) (0.025) (0.023) (0.023) (0.023) (0.022)
2016.year 3.045%%* 3. 975kkk 3 RSFHwE JORPRER A [TTHEE 4330%** 4399k
(0.033) (0.026) (0.025) (0.023) (0.023) (0.023) (0.023)
2017.year 3.926%** 3,956k 3 834%%k 3 9eDRAR 4 [5@%wk 4] REE 4 380%H*
(0.034) (0.026) (0.026) (0.024) (0.024) (0.024) (0.024)
2018.year 3.988%**  4,058%k*k  3.936%**  4064%FF  4260%**  4.4]3%F% 4 48] %k
(0.034) (0.027) (0.026) (0.025) (0.025) (0.025) (0.025)
Note: *** p<0.01, ** p<0.05, * p<0.1
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Abstract

The Return on Investment in Education

Considering Lifetime Income

Seohong Min
Department of Economics

The Graduate School

Seoul National University

This paper considers the measurement error that appears in the dependent
variable in estimating the return on investment in education. If the lifecycle income
profile of an individual varies depending on his or her education level, using
current income for the analysis will lead to biased results depending on the stage of
income the individual is currently at. To this end, this paper tries to derive a more
accurate educational investment return by examining the effect of individual
education on lifetime income.

To estimate the return on investment in education considering lifetime income,
the age at which current and lifetime income matched throughout the individual’s
lifecycle was normalized. As a result, a large and stable estimation coefficient was
derived compared to the case of Mincer’s wage function. Therefore, we confirmed
the possibility that underestimation of the return on education investment was
made in previous studies, which used the Mincer method.

However, the methodology used in this paper depends on the standard age of
normalization. Analyzing through pseudo-panel data, the standard age between
men and women appears different. Therefore, continuous research on lifecycle
income profiles should be conducted.

Keywords : Return on Investment in Education, Measurement error,
Lifecyle Income Profile, Lifetime Income
Student Number : 2017-20729
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