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. A&

AF A5E wEAAGAE 83t o3 A7Atel FAIAl SollA 83 3
HE At AES Sa 2418 & AR Bo] &85 1 e, giE =
oS ¥t oA, EaoA 85t AgHungRALe] A YT &
Exlg EXE 109 9, 509 9, AAo] 1007 9 Tejol= E2 U} ((Figure
A D). D AR AREL AT 34 A oS X33 2 MY Bete] €9
Aol #3F Aoz, olfst BE= PR} 719 o] £X] AU Fo] LA
o dFslE FHS 2 LA Baf ALk AR 249 a8 5 9tk A, o
ARAFAER BFole AT dF% F7)50], Z22AF Fo] HAME 733 8
OI5IA] FE o AlF, AodF, A F9 5 A4 sdete S-S F S
dA] Ea 5= 9ty e 7 A9 €3S tial SEEtE S Al dE3S

olo
=
LN
E
O,
N
ln

] Z 4 I} (Lee and Lee, 2012; Bound and Krueger, 1991).
1 @e A= 2% 9 X} (error-in-variables;

w A3 AHshe B

o
v
g
td
oy
rlo
o
9,
ind
N,
>
>,
o
A
o
T,

measurement errors) 7} gl P|X = %l
o] itk AFAEE AAZ EAI7F flvka 7| Hoke ©<es] HOE flel aelst
2 ¥%ke Aol

AFAAS wAdMe g S exre] AV =HAQ A 1dA
(classical) &3 Qake] EAL 7HAH, o]#gt 4 a7l Syl e
A7} 09] 7R =S 3t 3|4 H 9] (attenuation bias) & EAA|ZITH
T (Hansen, 2020, p.348). 34 QAF2 SH#IA ke W groz Aol
Beart g 59 A 9»1‘:}‘5 St Wdo=

o st H
A <A = S
ol o,
i ol

(mean-reverting) S3S zZrer) oA
A= A A5EG 2 ALSAE "E‘Xﬂ AEHEY 37 %%3]35 7dgFo] gtk
nlar AEAL AR PPYAEE AT oA

1) <Figure A. D& A € Bda50] 30093 9 o]skl Algte] JFEE=, 1508 9, 200
€, 2507 €, 3009 el AF7E E29ith = 1557 Y& 1507 9 5
Hohes Zlolth. nEdHd SRAgEAY] dF ARS SO udF
= (Figure A. DI} o] 54 ol B2AUA &t ol#g Fujo] SHAE sEL
(heaping error) 2}a gt}
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212 A8 Duncan and Hill (1985) # Bound et al. (1994) & &% @217} A7F &
< FAMeltly H3dla, Lee and Lee (2012) & &% 9217} Al7t
} 3 E 5’41 _,/\] Itk Huskdth = ?ﬂ?oﬂ"il‘c SHCE &5
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=
2} (mean-reverting measurement errors; H|1A2 23 o) 7} ZA3t). =
@39 24 03} Sl 2EARE FEeR TeI A% glol F4g A

A, ZH oA AplgHiel Fee, of A% U AR ARE eI F 0

o YFE F Aol ANE 25 ool FRol uhe Ae)
o 2715 mele] A% 2 ko] Wak FeT. olHF AgUngEAle
2RH 2P A B 24 eA)

i8] AL B3 2o AN = 71 A7-8 avfste A2 AR
g ARE Al ANVAAME S eate] ol &4 wide 2istaL Al VA4

=
AgH g2 S oAt 543 O QI3 JFE AAIGT AV dee

22 AFsle A5 A=A T (validation studies) A= A E2FAF A2 S &
AARE Fkow uu F AR Aolg 29 ex2 Aol 1%
oM E Aol SFakt ks Ad T 5 JE AUt EAS] ARHSA
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o8 HEXAL ARl X3P S eapt Hi o 3|75k
A7) o] & T ‘3}31 B 338} (Duncan and Hill, 1985; Bound and Krueger,
1991; Bound et al., 1994; Bollinger, 1998; Hu and Wansbeek, 2017). o|ZAtH, <
FARE 83t AFE Duncan and Hill (1985) & 22} 7i2lo] Panel Survey
Income Dynamics (PSID) of] 313+ 2l 53} PSID @A/} 2531 3Ate] A&
28E dAdsla 2 eas Askith ®=3F Bound and Krueger (1991) 9F
Bound et al. (1994) & Current Population Survey (CPS) o} ZAH ARES At
M Aetsto] S eate] 54 A7kt o] 752 PSIDS CPSe| 57
b= B o R 3]716k= (mean-reverting) 57| 912‘34, S At 7ol A7)
T (serial-correlation) ©] &A)3tck B 138}tk Pischke (1995) & &% 2x}9] o]f]
& 57o] Al &5l & A"t stk

HIZ52AR1 WS BellM e B e g 3)Hshe S eas e wdo] &4
h(An and Hu, 2012; Hu and Sasaki, 2015; Bollinger, 1998) TAH o=
Bollinger (1998) & CPS$} Social Security Administration (SSA) 9] AEFAESE A2
st Ad SN S st on 1 G olA e Ak S8 eAb Aleld
o] AHABANT D= 1735}9}‘4- oA el An5F SEARE CPSolA Al
deEn 2 3 Basta 145S ZEAE A et 22 s Baslsd
o ol9lell W3S oJF-(Gibson and Kim, 2008), =%=3 71 1% (Bollinger,
2001), AF BxgF 233 o] o5 (Bollinger and David, 2005: Meyer and
Mittag, 2019; Meyer, Mittag, and Goerge, 2022), &+ (Bollinger, 2003) =3} #
o] o] ZHA I (binary) &l E3HE Qatol] et A7} EAetH ol= FAe] &
A AEE dFete Ao BHugtt 2
HZ AsdsdTe AERA AR BT et EAldtia 7Ry ska
PPAR] Qaf Ao wE S exte] WsE nsty e expyt 4 4
Zol] w1 g A3} (Kapteyn and Ypma, 2007; Jenkins and Rios-Avila,
2020, 2023; Hyslop and Townsend, 2020; Abowd and Stinson, 2013).3)

-
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_Bi

2) Meyer and Mittag (2019) & 3% H2E A Ae] dgto g AYFE e Ajgdo] 1

=t
22 ke Aoz SHEsio] %1‘«] Eﬂrﬂ A TE AS AN e, Feng and
Hu (2013) & 7100 188 §3& A5 SH3l] AHGEC] ZAF A= dtia Euslsith
Bollinger (2003) & &ol] x3d 7 A} E 391 A5 AAE It Eustdh



Sl S B AASANA DA 5 9E A5} Yol ARDS
ATE 27] WAlolth QY AFE FABAAR FPan e 2 ARE T
sol 240t AUAFS B 2ERMARS VAL FFE APHAHAT

d - A2, 2013; F417), 2017; ©o]9% £, 2019). Ahd - A=Y (2013) & 7+
DU AR 145 FEARe] A A5 FYHE SAAEL A5 2 Bt A
T AL $R71(2017) & AR EI AL 1AS 22| ThE

A
g wAska 2000de) Fael AUASE ALk o)F AT 23 eAE
B @ 2SARE AN ASRAAT} B ) @e ARE A A Ho
ulal ke ieka Basksict.

o921 91 (2019) &= 20174 7K -8R 2Abe] AEAES SRAE] TAHo
& PYLGIRE AFAH, BAA AL $HAES) PYARE 2587
S8 et Aol AR, PATEIALAE SHASe AR
FAHA AZE EEFYAEE T 2N AL £SARE soksiel, AES
AZSA B A5 HES Bol s web] AFERA A AN @

a9
Ak 7lQle] SHT &5 e FHEAAR 7AHE 25 T & ARt

N
HHN'

A 5
B=a £ gloy, 9oz 2017 dole SLE Aol tal SEatat By H
ARE Al &

& 5 A9lek o493 9 (2019) £ o] S BE3e] AR

22 A2Y F Ytk 71E BT FYsP PEARE A

N 2ERPEEE SHARE DG A5 v8 dsEtn Bashe 99,
[e] [e)

Aol el aLEskA| skt

3) Jenkins and Rios-Avila (2023) & AEZA} dFollE 3
WASLE Q@ 2} (reference period error) 7} X3 4= 9lom, FFAF JFolE AEZAL}
A2 ) HAYst= 23k (linkage error) oF 25X TE B1A] o} WA= eA7F T3E 4
Utz Hudth F 255 44 ] BT £ Qe 2 BEE UdsiAl A8kl 3
2 EAe] Wz} nde] Agw 58 n#Eth. Abowd and Stnson (2013) 2 Survey of
Income and Program Participation (SIPP) & & 7FA] 33 x}&, SSA9F SSAC] Detaild
Earnings Record (DER) A&E LAtg] 45 (job-level) oA AZA3I] 23 o 215 123t}
T AR 7lEXE Folsta 7 ﬂ%k" s, 2+ PR R Fosh= 7t

FA) we AR Aol ol gebd ZPedt 3 A FRoE Pelste Auel F
248 Artah
970 9 (2019) 9 B AT SR ol (2022) & 2AE 2RAS AR FLE Bl

7

4)
| 93 SAAA & A D
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teor Zgode 54L grala ARd ol Uk 4E9, A%w
(2016) & = d Az SR EAst ole wAH VS WA sert
1 Hndgeh U AN i 2ARRE 9] S9E BEs] A9 58
o uhe} st golok sh= Bl Atlel uheh e SRk JEE B8

231 stelelgrh AAR(2020) & FFEANGATL] S AYHLL
243t] 2yexe] 54 BTRAR, SRR YRaTe] PRI

Bt A5l Hg) Fohe Z1E Basilrh 28y ARed 7}741%%%?@&49%
TS WA AEAEE TSl SHET PPAE F S| @t A5
T Atk webA] sd Aol Blmek /HR1E FAEHA] ot d Aol HAI7E Aok
A (2000) & 19961 SRIAE S APARE Hil o] A7} 7fAH| B A
AmE vlasty AXzRS} rARtRe] dHdS deladth

o] B gk 7l vgat 2ok AA, AGHng2A dFAE] A

d S exate] 54 getsta 4 eate] dEs nAdlth B4, St F
Foll whel FA] o B Aol e} F2 (inference) o PX= &S Felstsich

m. =

fru

B AFeMe 20152018 fE2EAe] 2245 AR F 7R E &83th
A, A2 (National Tax Services, NTS) 3§ Az o]}l 2015~20183 =<t =4
Aol 2525 Ala g A7 F JdHoR jloFE d 10%9 A=E sAHS &
& Woky, % dEEAle] AET E8sl9th B ATe dadEAe] 224
5 ARE A=E, FAAXHA 7o A9, A, 29 HE Y AR
A8 ) e Am-A9-4 (1) o= Fofsta, E9le T WA &
AE 9u)git) 6 AFS AT 167] A=A S-S esint B ATl 283t

5 dEeRAe] £5ART &galy] Wi TR AR 2RA5S JFE on|d
6) & A7l &gote AvE Wb thishke $549 (ageregated) dhte] gk (o, Bt =
ol obd Fek uf E91d Apgolth o, 1589 #e] A5 1189114 1589 d=A

79| Hyto] ofd 1580 A8k 3 =23 Aottt waha H gk vls)] eldke] 2
A} E45 Hrh & i dd Aotk S et *ZH she Atme] Higs &8s 1

of X S aks MADY] Aol 2FE S exte] A7 Hg] asly] wEo]

(Bound et al., 2001, p.3830). &, 2z Ak ol £3d FE| x| Aehd, FIt
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Feith mebd 2 dTe SAgE A ngale] AR Ads)
A% AEAFE b Hojd Peow FeAAThY AT, 20159 PN
108919 A ARE 20159 PN g 10299 AEn A} Ame} 92
B 5 2, 30070 N6 AL - BelAl) x18e] £9)) o]
m, 2osh 2HAEA NS (2015-1) B BE9) W
Tol FEath A FARE Aghow AdPngAlY dFARE SHE

o P9

O

E dhE = FwhH X1 # (repeated cross-sectional data) S & oA FHd 252
283} pseudo-panel A5} FALE] B 4= ok aE pseudo panel AR5 9] HFEL
Ak FigkS 8317 Wil el 29 ks &8st 2ol A= ato|rt
Pseudo-panel AF52] o] &4 =& Ftke] Hitglto] old Fok W E9gtoz e & 4
A= Aol ol F&HAFE It} Deaton (1985), Verbeek (2008) Z&]a Guillerm
(2017) & e Hagtoz A3t pseudofpanel 259l A5 S At EAlska J11<]
I S0l AW EY AAIAL de A JY U & 47 Foer Frtsd
(durd oz 20007 ©7d) A8 d 2P &3 P& T IA FHFS AN 5 vk
EF N 4offm<1993>% Akl 37k (x,) )8 ETHSER 7]
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Astol v gl v el wolETh A, WA R 2R AqEnes
A ZAhhgel TREAT, TAY ARE P4 &L el Erh v v
4 2R gl BAY ARl TAAGY, B8 AR $4 217} A1
o meb] B Ao AAG SeAEe BAs A3 ARe] B Aol FAL
Aok, R, w13y 2EAe] ASo] o ALSoleh ANT ALS 2Ae 2 e
A AR B ATE, S, B, e, Hel RN 531 g e A5 A
BagaAl AR T 5ol BAW, AR ASARE Y]

G FelEepelt, Ada BEAE SN, 25N 58 327 2RA ol tal 5
FAIA ofn] gRARe] THRE P54l Bk BY FAY AEAEsh vl b
W57 Slal A g AolA BT QFL A BaolA BEE SHgtu
Aolltk, %, Adg 2EAe] SPoits du, AYF 2RAE Az /1zo T A
A oltk. @, AYATANE JEPFe] T AT E gk AR 237} gL
HYe Setn 2P eAE AU

2

L
N X e g o
O

2o Kol ok

>~
=
2

rkﬂ£°H

Ag
2
P>
_>‘J_ll
\J
=
_?(_,
L
=



gt 95

=

=

o] Ak}, #a10]

1
T

A% v

-
R

T

B

o

V. Z89xe] o4 w7
ol A=
Yl a=ol] 27

%x

)

ZH

xr
TH

A, =

3]

A

OS2 o] ALkt 10

et

o]
7K
i]in

th &

At

Hele] 2718 A

1
L

1

BA

Z

)

©
©

ko)
pil

=

ot 7H

5

2 (2) 9 2]

Il o] & (bivariate) |7
o1

Al

R

o
o]
A

g LA}

o5 sty 9

=

=

o}, o]7]A

ps
=
L

ko)
(additive white-noise) 2] EAJ0]

[e)

“

s71E 71t
w grolch,
ELE RS

5

g
o
=

_Zr
(w)

o
7hy

=
Br; + &+ uy;

oy
Ak

=
L

R

],

1, deleat(e) & te HMysdt o

o

A

%

w;

w; = Px; +¢g
w; = w; tuy,

o

Al
(w”) oA
o
=
He
7} EAsle A%

!

1<)
J

A
=
=
=

[€]

Q.
=]
R



96 FEFELTE A 73 F A3 5

Cov(w;, uy;) < 0) &
2 PHow HANE SHeAT BUHTh o BAT Tl 4 (2T 4

=
< zt=t}h (Bound et al.,

() sk Zo] A % o, 5 -17} 0Afolel

1994). el (n) & SHLA (u)), Fat(w) 23 SH3h(w') T F&o]

oa pgth A ()5 A Q) d dgskd A ()= HYE °‘E‘r. o714
Al

1+6,2 02 14}0] 2]
7t &8ss ez

L
o
A
rr
k)

o
ol
>J
Jz
1-'0
NV
=
o
1|
o
i)
(i,
o,

uy; = Gyw; 1y 4)
w;k = (1+51)w,+nh (5)
w; = (1+6,)Bz;+ (1+6,)e; + 1y, (6)

of,
=
tot
=)
|\
o2l
fo
R0

0
-{o
>
=
tlo
4
o2,
ol
rr
pas
)
v

det > Ho

e

o EAA pE AN o et S eAte] A7E <Table D Zhe (1)

I TEWF EAletE a2t 1A S At S =

As ggaio] %‘—Xé%& 2 (D)9 F4A¢ BdsHA A=l Ade glrh T%

soll Bt S A Ak FEAE (1+ 6,502 ol vla) 27 A4t

Aok 13 HoJo] A7]= — 4, °01™, 144, = 07 1Alolo] EAste] FHAE 0ol 7}

27 w7 wjiol 34 H 9] (attenuation bias) BFiL T}l Bo AFEA A toA
=] ] =

= 17} gickz 7P sAY, EAItA T Al BA|E A A7) R

A 27 QAL &S] A wolh,

o2 FEH T4 S AR Qs BT 4 e Tl =A7]E ALt
of. 2] (6) oA F(level) B4 T4l ZHE(A) FHQ] ASFE g3l Alitst
olF th 2w 4 (3T wrh FW BHL 28D A9 el e
943 Bl Cov(x,uy,) =08 Covl(e,uy;) =0% BHESof it}

(<3

=
13) 3 Adgge BE 10 AAEH, FHAe (1+4,)82 FESE (convergence in
probability) 3+c}.
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(Table 1) (7 <] (2)

. o

1513

°|& WAYANTIA]
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ol 24 o

Z A
5%

=
LY

Ab o]t} (Hansen, 2020, p.348; Bound et al., 1994, p.346; Pischke, 2007, p.3).
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(12)

Mo &8 Ay, 1A S we) HolE (Table 1) (W) 9
(1) Eell, Fts]7eatd wo] AelS (3) ol AAZTE. 13 S5 a7t 23

)

SR o Bele) Bl ol el 034 14k g 3% oA

.t o
gt} webd oy X}u«@%‘ﬂ T&ollA olEigt HOlE HlHH sXHe]
(proportional attenuation bias) 2+ 3} (Bound and Krueger, 1991). ©]2]3t e =

UubA © 2= npoise to total variance ratio BEX noise to signal ratio®} 3t}

(Bound et al., 2001). TAA =Fxp7} EPHG ] &A3te 725, 3AHA7}

TG A AlFEAS A e o] Bie Bal dEA ok HaEsA &

Aot THUAS Wi wele e LT Lo whe} ch=h
(1+6,)%0% + o7,

oJ7]1A A Al BAF dv] Fgk BAe] ey 2 gew Age] 234
gtetgt 4= 9lt}h(Bound and
Krueger, 1991, p.18). AT zgo|A ALk A& AE 3R 718l b A8 oA
(1+6,)02
(1+ 62)203 + O'ZQ

tlo

(reliability ratio; signal-to-total variance ratio)

1o

Agge N & 718 Hele] A7 o< A, < 109, 1—

(146,)02
1+ 0y )202 + a

olal, A, > 1°]4, S —1=)—1°th 1% Pt

7b Z3E 759k 2ol sAmet B "C AR, FHA 7Y 25l AL
= itk 1 7 fele) A7) o, o), 029 A7lo] w} AFPHh 5,=00]9,
A S et 2FEAS we %49} sdsith

theo® FoH ZAA SR Qs BT = gl Hoo] A5 Akt

oh 2 (12) A FE(level) W il 2HE(A) FEje] WS D-8ato] 2] (13)

1 (1+4,)%
(148,) (1+4, )202+a‘
A g2 15T IA T F H1A] g2 07} 1Alo] ghs Z7] wiEo] A, gkl Wk & 4 glok

14) A\, = 2 oA FEEd g 3ok 0<1+4, <10°]7] WZel] 3 9
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(Table 1> Summary of Bias

Classical Measurement error Mean-reverting Measurement error
(6,=06,=0) (=1<4,,0,<0)
1) 2 3) ey
c il | Longitudinal Cross-sectional & Longitudinal
ross-sectiona ongitudinal 1=\, or A1 1=, or A, —1
<P1:P2:0> <0<P17P2§1>
(py=py=0) (0<ppp,=1)
(7hH When measurement errors are in the dependent variables:
0 0 =9, =4
(\b) When measurement errors are in the independent variables:
1) o<, <1 (1) o<, <1
(1446,)02 (1+6,)0?
o (1—py)o?, (1+6,)%02 + 07, (1+6,)%02 +(1—p,)o},
ai +032 o 2+ (1—p,)o? T, (42 A >1 (U4-2) A, >1
(1+d,)02 . (1+8,)02 .
(1+6,)%0% + 07, (1+6,)0% +(1—p,)o7,

Note: Author summarizes bias as discussed in Chapter 4.

e

oAM= FHoA AlLtet 235 vl 2 ot 243 T 24 Al =
Fexzh 3 AR 29 A3 (goodness of fit) I FHA] F
(Inference) ] el =gt Fgtew 319 B wdo] A 849
ool vlel S7 A7k X3 o= )9 EAe 79 Wst

o] FFoll wet (Table 2)°ll AAgeh Rdlo] A3} FX]9] o4
ZE2} -4k (residual variance) ZF 2|9 tgk2 Ak

I FEA A Aie gk

£
fo
o,
P‘Lr
39
£
o\ \
c
2o
M
1%
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(Table 2> Summary of model fitness and changes in T-value

(Classical Measurement error Mean-reverting Measurement error
(6,=6,=0) (=1<46,,0,<0)
(1) 2 3) (4)
Cross-sectional Longitudinal Cross-sectional Longitudinal
<P1:p2:0> <O<P1v/)2<1> (P1:P2:0) (0<p1,p2 <1)

(7hH When measurement errors are in the dependent variables:
1. Model Fitness

decrease ‘ decrease ‘ unknown ‘ unknown
2. T-value
decrease decrease decrease decrease

(b)) When measurement errors are in the independent variables:
1. Model Fitness

decrease ‘ decrease ‘ decrease ‘ decrease
2. T-value
decrease decrease unknown unknown

Note: Author summarizes the variation in model fit and t-statistics resulting from the use of RES

data relative to NTS data. Appendix 3 details calculation.

=
Hold F d5& ouleth. o, BdsH SH oAt T g 759
J Wzl
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g oA ZAH TEAEARE W ot RE BEAMA] ZA|H | AEE Al

= of
13 Ax, A, AT H JdFZEAE] FE s R Fesit)

(descriptive) SAEE U3 2l S ate SRl F+ %AL% W gto g Al
Akt AR S eake] Bt 00t (E(u,) =0). (Table 3)©] (M) 9] )4
o AAE 201599 =4 eAke] - 0. 04o]H EFQxh= 0,332 BAA R 03
2] gt} g2 dAxdAe 24 oxte] e A
@oH(Table A D, WS WD, (MG, (109). F Wﬂfa AqE e 5
goxtel gk 7tel BAE Lo BAS 2= Covlw;, u;) < 0). (Table 3)2
|A g}, BAA R 5% foFolA fon|
FAE Tk 15 dF ARne 29 S ALSEA
e des Ha Eié}tﬂ
P2 (40, 50, 60%9]) A
A 257 FARH B st —;% A7} 02} thEA] @t} 2015192 (Table 3)0l

:{o
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29 59 9 A
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it
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kl
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N
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i
_>4‘_4
de
i
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e
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kv
oy
%
j !
ru
L
r:
>~

A9 JHE e ﬁfoﬂ 4ﬂﬁ?ﬂ =3 a2t ERlEn Ao mE $
ok Zgk ke BAE Figure Dol AAgHC) WEZ—]SE A& A5 AR

o bREe B AR SRS dnish], WONE 5% HoR F gl o
AspE Wb 9ol o] Atk AT BT BF MAEA SRS WM B

o} ofefoll (garm) AAEAS] SRS W Hoh flof (gEm) $)x]gch
ojfgt HHS BE dAxet BE A YoA #AHETh Ad7 Ao w2 F A8
o] AAE Figure Dol AAISFA T, 256 e So WS Jun 2o
Figure DI} T A2 ti+5 A G o] 2% 4852k 4
AFEG A Sl AaSAE AAREY A SH3Ith (Table 4)9]
AW WE= () LQolle 4E £90 W2 S 2xE AAsh, uiAE5A
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(Table 3) Summary Statistics

n ) 3 @) () (6) (7
Cross-sectional data (2015) Longitudinal data (2015~2016)
obs RES NTS Error RES NTS Error
(A) All
576 10. 11 10.07 0.04 0.03 0.04 -0.01
(0.51) (0.80) (0.33) (0.05) (0.03) (0. 05)
(B) By sex
Male 288 10.33 10.29 0.03 0.03 0.03 -0.01
(0.43) (0.75) (0.32) (0.05) (0.02) (0.05)
Female 288 9.79 9.75 0.04 0.04 0.05 -0.01

(0. 46) (0.75) (0.31) (0.05) (0.03) (0. 06)

(C) By percentiles

% - 10.75 11.09 -0. 34 0.03 0.02 0.01
(0. 28) (0.27) (0. 06) (0. 04) (0.01) (0. 04)
% 2 10.50 10.76 -0. 26 0.02 0.02 0.00
(0.31) (0.32) (0. 05) (0.04) (0.01) (0. 04)
0 2 10.33 10.50 -0.17 0. 04 0.02 0.01
(0.27) (0.32) (0.07) (0.05) (0.01) (0. 06)
6 2 10.21 10. 29 -0.08 0.03 0.03 0.00
(0. 29) (0. 30) (0.05) (0. 05) (0.01) (0. 04)
- 2 10. 08 10.08 -0.01 0.02 0.03 -0.01
(0. 25) (0.28) (0.06) (0.04) (0.01) (0. 04)
10 2 9.93 9.86 0.07 0.05 0.05 0. 00
(0. 24) (0.25) (0. 06) (0.06) (0.01) (0. 06)
% - 9.83 9.58 0.25 0.02 0.06 -0.04
(0.28) (0. 24) (0.08) (0.05) (0.02) (0. 05)
2 - 9.62 9.20 0.42 0.03 0.07 -0. 04
(0. 26) (0. 26) (0. 08) (0. 05) (0.02) (0.06)
0 - 9.25 8.47 0.78 0.06 0.06 -0.01

(0. 38) (0. 34) (0.10) (0.07) (0.04) (0.07)

Note: Measurement errors are calculated by subtracting the NTS data from the RES data in each
percentile.  We computed the standard errors using weights based on the number of
individuals in each year-gender-region cell from the NTS data. The standard errors are
in parentheses. Measurement errors in the shaded areas are statistically significant at the
5% level.
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(Figure 1) Relationship of RES and NTS by region
(A) Seoul (B) Deagu

Seoul Deagu

lue 2016
105 11

Reported val
95 10

1 8 9 0 1" 12 8 9 10 1" 2
True viave 2015 True viaue 2016

Reported value 2018
95 10 105 11 115

8 9 10 " 2 8 9 10 1" 12 8 9 10 1" 2 8 9 10 11 2
True viave 2017 True viave 2018 True viave 2017 True viave 2018

Notes: X-axis refers to the NTS data and Y-axis refers to the RES data. The red line is 45
degree line. Due to space limitation, we present graphs for two regions. Graphs for

other regions are available upon request.

ABE 29 FPeAE AREAE o) ZYoAE TFsn FALEA)

=
dEAE WEE 4 kel A7)= 02 k2] gl 2015 a2 (Table 4yl Tk

PR et 2 Skl akell vlsl Eake] A717} Hob SRkl Bitez I8t
T At AT AS € F Aok F AR 24k (Figure 3yl AlAsHH,
A gL AR Sgkel Eaelrh (Table 3)9 (W) 9] (2) Eoll A 2015

0.51% (3) Gell AIAIG Fgke] EF A1 0.80°] w3
Atk A BT & 5 doh (Table A Dol AN T2 A% SHgke] £F

Q
T2 A= k] ARAFE 19 7WhE oz AT
o] S At AV FRAG 0l wig- Erhe AE & F Utk 5%
o] & AF dahEE B4 S e A FiES jld
20153 201639] 9091 a5 LA Adk AF S 22k= 0.01 ((Table 3)<]
©9 1g) = Art=Een o= SAXCR 03 th2=] ekttt 20151 9074



Aol E3hE =% 22k 0. 34 ((Table 3)2] (C) 2 @) <D) olar 20161 9089 &
ol 23 4 92k= -0.33((Table A. D2] (4) ¥) o2 A8l A2 B3l =
eaks AAG Zolth 2015-20161d2] AA| HRES difez daf 2HEg 4
Qe (Table 3)9] (M) (7)Qoll, YR FES o] dat A3 295
(Table 49| (B) 9] (4) €=} (7) deoll AAGTE BE E9jellM LA} 223 SH 2
e BARSRE 07 thaXA] %2@ T2 A= dig) dA 2ES gdez dat

285k A3= (Table A, 2)9,
A Dol A AT dat i}%‘&

(Figure 2) Relationship of RES

and NTS by region and sex

(A) Male, Seoul

(B) Female, Seoul
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degree line. Due to space limitation,

: X-axis refers to the NTS data and Y-axis refers to the RES data. The red line is 45

we present graphs for two regions. Graphs for

other regions are available upon request.
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(Figure 3) Distribution of RES and NTS earning data
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Yearly log real annual earnings
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Notes: The solid line denotes the NTS data and the dotted line refers to the RES data. The

top-left graph represents the year 2015, followed by 2016, 2017, and 2018.

(Table 4) Summary statistics by sex and percentiles
(A) Cross-sectional data (2015)

1) @ 3) (4) (5) (6) (@)
Male Female
p obs RES NTS Error RES NTS Error
90 16 10. 96 11.29 -0.34 10. 45 10. 79 -0. 34
(0.11) (0.11) (0. 07) 0.12) (0.10) (0. 06)
30 16 10.73 11.00 -0. 27 10. 15 10. 40 -0. 25
(0. 10) (0. 09) (0. 05) (0.09) (0.11) (0. 03)
70 16 10. 55 10. 75 -0.21 10.02 10. 14 -0.12
(0. 08) (0.08) (0. 05) (0. 08) (0. 09) (0.07)
60 16 10. 43 10. 53 -0.10 9. 88 9.94 -0. 06
(0.09) (0.07) (0. 05) (0. 09) (0. 06) (0.04)
50 16 10. 27 10. 31 -0.04 9.79 9.76 0.02
(0. 08) (0.07) (0. 06) (0.07) (0. 05) (0.04)
10 16 10. 11 10. 06 0.05 9.67 9.57 0.10
(0.08) (0.08) (0. 05) (0. 09) (0.03) (0. 06)
20 16 10. 05 9.77 0. 28 9.52 9.31 0.20
(0. 09) (0. 08) (0. 06) (0. 08) (0.04) (0. 08)
20 16 9.82 9. 40 0.42 9.33 8.90 0.43
(0.07) (0. 06) (0. 06) (0. 10) (0. 04) (0.10)
10 16 9.55 8.74 0.81 8.81 8.08 0.74
(0. 10) (0.07) 0.07) (0.13) (0. 06) (0.12)




(B) Longitudinal data (2015~2016)
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1) @ 3 @) () (6) )
Male Female
D obs RES NTS Error RES NTS Error
% 18 0.03 0.02 0.01 0.03 0.02 0.00
(0.05) (0.01) (0.04) (0.04) (0.01) (0.04)
%0 8 0.01 0.02 -0.01 0.04 0.02 0.01
(0.03) (0.01) (0.03) (0.04) (0.01) (0.04)
0 18 0.04 0.02 0.02 0.03 0.03 0.01
(0. 06) (0.01) (0. 06) (0.04) 0.01) (0. 04)
6 16 0.01 0.02 -0.01 0.05 0.03 0.01
(0.04) (0.01) (0.04) (0.05) 0.01) (0. 05)
50 15 0.02 0.03 -0.01 0.03 0. 04 -0. 01
(0.04) (0.01) (0.04) (0. 04) (0.01) (0. 04)
0 6 0.05 0. 04 0.01 0. 04 0.06 -0.02
(0. 06) (0.01) (0. 06) (0. 05) (0.01) (0. 05)
%20 18 0.02 0.06 -0. 04 0.03 0.07 -0. 04
(0.05) (0.01) (0.05) (0.04) (0.02) (0. 05)
o0 18 0.05 0.07 -0. 02 0.01 0.07 -0.06
(0. 05) (0.01) (0. 05) (0.04) (0.02) (0. 06)
10 6 0.04 0. 05 0.00 0.07 0.09 -0. 02
(0.05) (0.03) (0. 05) (0.08) (0.04) (0.09)

Notes: Measurement errors are calculated by subtracting the NTS data from the RES data in

each percentile. We computed the standard errors using weights based on the number

of individuals in each year-gender-region cell from the NTS data. The standard errors

are in parentheses. Measurement errors in the shaded areas are statistically significant at

the 5% level.

(Table 5) Auto-correlation of measurement errors

Ut =2016

Ut =2017

Ut =2018

Uy

0. 9880

0. 9875

0. 9847

Notes:

Measurement errors are calculated by subtracting the NTS data from the RES data in

each percentile. We computed the standard errors using weights based on the number

of individuals in each year-gender-region cell from the NTS data. All values are

statistically significant.
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(Table 6) Relationship between the RES data and the NTS data

Cross-sectional (OLS) Longitudinal (OLS-FD)
Sex 1 2 3) 4) (5) (6)
145, |HO:146,=1| obs 146, |H0:1+86,=1| obs
a | 6367 =0. 000 o300 | 3327 =0. 000 1,728
(0. 006) P . (0. 059) P ’
Mal 0. 5687 0. 000 1,152 0. 207 0. 000 864
ale =U. N =U.
(0. 006) P (0. 058) P
0. 624*** 0. 283**
Femal =0. 000 1,152 =0. 000 864
e 0.012) P (0.131) P

Notes: We computed the standard errors using weights based on the number of individuals in
each year-gender-region cell from the NTS data and by clustering at the regional level.
The standard errors are in parentheses. The year fixed effects are controlled.
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s Ao dAF ARERY (0LSFD) = 283tk =413 A5 Ad W &
AN T8 VAR gEet YT Auae AqEnERAL AsE 2
ol duAtest AR o w dw, A, A9 22]a 200 HES de 28
st AT, 10291, 15891, - 9089, 9%5&9 A5E &8It Hdyu
T 54 HEHel gol EAsA e 497t sl ¢ lel, 4 EHENH 2.5
9 R el gls AE 2589 =2 29l Ateldl EAlehs A=l Bk
< 89T AE ARases e 504 ol i, AEWE o) HF, v
& HE, AxGT AEad a8

)

H

SR &83le OLSE 4 A3 (Table 779 (1) €ell OLS-FDE F%
& Aae (4) Dol ArEIR e, ks &8st OLSE 4 A= (2) ol
OLS-FD& %3 Aa= (5) Foll AlAgeh Jehd B4 Ay} FE5m gl 95k
= 483 A5, Fate 28g A5l vlsl X171 0ol o 7}77}% o= ALk
ALt o] 34 H 9 (attenuation bias) 2 913F Z o2 HOlY, SHikS 83l
Alxket FAA)9F ks d8ate] ALket FHA)9 ztole FAACE fFon]sith
(CTable 7] (3) ). °lHF BFe S AF F4A o viAle 9&Fe 123 7
= F3lo] Ape} X3t} (Gibson and Kim, 2008). 18 volr} SHzks g-8-3la]

2

—_—

g S exke] B4 =

<} Foll EAst= A 2 FF7l FHglol ¥
= B3 oA EAT

| o] Hole] A7)S AXE 4 gk Fvhd BAo] AS-2 =3t} A, Audse
o S A7t EABHA % Aol (Table D] (Zh 9 (3) Boll AAIE 279} 22 A

719] 5]zt Zxﬁlcﬂl ZA%tl 24, Auigd ndd S oAt EAlshe Aol
(1+5)

i (1+4,)0>
5, =0, n,=u, = Y3 A=} 2ok O<T < 10]7] Wi Hele] A7]&= 1904
g,

Oy Uy
LW ghom AN & dth o] A9 FYA6 FNTst EATT A,

Ao Hi3|F] S APF EABHE A5+ (Table A.2.1)<] (3) Goll AAE =79}
e A9 Hels WA Aele] A7|E 4,9 4,9 weEt vhErh

18) Gibson and Kim (2008) & 227 ¥ ¥ 7j91o] Ha o7 A5 9 HE2ALE B3l £33
M} W3 AR SHE T83to] MR e} BT ﬂgl j4”74741’“(partial correlation)
E ALtk SR E8dte] T A Ak D83 A5l viE] JABASF 2
717k 0ol B 7PHAl AN, T FFX 9] Kele 07 frojv]ahAl EEieh
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Akt 719 tgke] Aighe ke 2-8sto] AR gholl vis) thAl = 2ska

ol 4. 28X A Ake ARl Aotk 19

(Table 7) The effect of mean-reverting measurement errors on coefficient

v | @ | © W [ 6 [ ®
Cross-sectional Longitudinal
RES NTS H:A=0 RES NTS H:A=0
Share of aged 50 -2.374%* | -4.119*** 0.007 0.119***
and above (0. 080) (0.114) p=0. 000 (0.011) (0. 005) p=0. 000
(-29.68) | (-36.13) 0.64) | (23.80)
Share of junior 2.253*** | 3.515%** -0.026™** | -0.100***
college and higher (0. 029) (0. 041) p=0. 000 (0. 006) (0.003) p=0. 000
(77.69) | (85.73) (-4.33) | (-33.33)
Share of the 2.344%** | 3,542%** -0.047*** | -0.101***
wnmarried (0.051) (0.078) p=0. 000 (0.008) (0.004) p=0. 000
(45.96) | (45.41) (-5.88) | (-25.25)
Share of employment| 1.971%** | 2.739*** -0. 046*** | -0. 078***
in manufacturing 0.071) (0. 110) p=0. 000 (0. 009) (0. 005) p=0. 238
sector (27.76) (24.90) (-5.11) | (-15.60)
Share of employment -1.518%** | -1.870*** 0.052*** | 0.051***
. . (0. 058) (0.092) p=0. 000 (0.007) (0.004) p=0.922
In service sector
(-26.17) | (-20.33) (7.43) (12.75)
Share of regular 1,978 | 3.107*** -0.010* | -0.082***
workers (0.018) (0.023) p=0. 000 (0. 005) (0.002) p=0. 000
(109.89) | (135.09) (-2.00) (-41.00)

Notes: This table reports the estimation result for equation (6) using bi-variate linear regression
and the number of individuals in each year-gender-region cell from the NTS data as
weights. The standard errors are in parentheses and clustered at regional level. The
t-values are in bracket. The year fixed effects are controlled.
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71 ATk AA, (Table 2l AAIG A= FHA7F &8 FH A5 At 27l
o, 2aelA 2&ote AR 7 8 FHE WE FEH €71 WEd 5 A 24,
Al x3hE S ool EAo| wet tgto] tiEA AR 4 ] WEYd F St
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(Table 8) Gini Coefficient

Year RES NTS
2015 0. 279 0. 398
2016 0. 276 0.391
2017 0. 269 0. 383
2018 0. 264 0.372

Note: We computed the standard errors using weights based on the number of individuals in
each year-gender-region cell from the NTS data.
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22 &8sl FH9=H (Maximum

A}
Likelihood Method) &) WMo 2 dx] FH&F T= ] 3849 FHXE Arket=
WHE AAET g =HeE 8ot djdohe W S AL o]
(binary) AW<el] Z3E 729 (Hu, 20085 Lewbel, 2007 %) ¢} A& ARG
F3FE 79 (Hu and Schennach, 2008; Hahn and Ridder, 2017) & 5o 7= %)

o vebk AYEd, wAYRd S me b 24 pEE gelsel 330

22 Q13 EAZE 823} (Chen, Hong and Nekipelov, 2011).22)

g e 2] AHANA (self-identity), AFEA o2 vleFAS} (social desirability) ,
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o2 3= Aot (Tourangeau et al., 2000, p.260). Eg+ 152 4
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o] oA & 4= YTk (Moore et al., 2000; Mathiowetz et al., 2002; Bound et al.,
2001, p.3743 -p.3748). ©] o]E& A AEAE BAEA| ] H|F Ao RRE 9=
A ko] A7) wjTol A5AEE SHE u F7H4Q] dAlFHe| Hesitta Fgst

1752
o e, 8o ehgae] ek igle] T ) olgel 4 gl oln, gut
L [e)
—

AR A 54 wgleA £F, wed, wgsel $us) e o
BT F QA oled 29 WA whRe] BYF SPoAE BN 63

—_—

Q }(heaping error) 2F 3T} (Zinn and Wurbach, 2016).26) oA, AA| ALEo
1, 393,000991 735 ®F 29]ellA WATHA 1, 300, 000922, HrellA] 500, 000
@92 kRSt 1,500, 000922, T4 100, 0009 T2 vE& Shohd
1,400,0009 .2 §H& Zlolth oleigt 3ol we} APE 7Pt SHA=

s
=
A gaile 3 oE Ay AGSdh AL R 12 4o AN,

(Figure 4) Measurement errors by percentiles

Measurement error

0 10 20 30 40 50 60 70 80 90 100

2015 —---—- 2016 --oo-eee- 2017 2018 |

Notes: Measurement errors are calculated by subtracting the NTS data from the RES data. We
presents the graphs using weights based on the number of individuals in each

year-gender-region cell from the NTS data.
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(Figure A.1) Distribution of RES monthly income (unit: KRW 10,000)
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Source: RES (2015~2018).
Note: The distribution illustrates individuals whose monthly income falls below KRW 3 million.
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(Table A.1) Summary of cross-sectional statistics (2016, 2017, 2018)

Wl |le|lw|le |6 |06 |6 |w
2016 2017 2018
obs | RES | NTS | Emor | RES | NTS | Emor | RES [ NTS | Error

(A) All
- 10.14 | 10.11 | 0.03 | 10.15 | 10.14 | 0.01 | 10.19 | 10.18 | 0.01
(0.51) | (0.78) | (0.31) | (0.50) | (0.76) | (0.30) | (0.49) | (0.74) | (0.29)
(B) By sex
vile | 288 10.35 | 10.33 | 0.03 | 10.37 | 10.37 | 0.00 | 10.40 | 10.40 | 0.00
(0.42) | (0.73) | (0.32) | (0.41) | (0.71) | (0.32) | (0.40) | (0.69) | (0.30)
Female | 258 9.83 | 9.80 | 0.04 | 9.85 | 9.83 | 0.02 | 9.91 | 9.89 | 0.02
(0.46) | (0.73) | (0.29) | (0.46) | (0.72) | (0.27) | (0.46) | (0.70) | (0.26)
(C) By percentiles
% % 10.78 | 11.11 | -0.33 | 10.77 | 11.11 | -0.34 | 10.80 | 11.12 | -0.32
0.27) | (0.27) | (0.04) | (0.26) | (0.27) | (0.04) | (0.26) | (0.26) | (0.04)
% 2 10.51 | 10.77 | -0.26 | 10.53 | 10.79 | -0.26 | 10.56 | 10.80 | -0.23
(0.29) | (0.31) | (0.04) | (0.27) | (0.31) | (0.06) | (0.26) | (0.30) | (0.06)
0 ” 10.36 | 10.52 | -0.16 | 10.35 | 10.54 | -0.19 | 10.39 | 10.56 | -0. 17
(0.28) | (0.31) | (0.05) | (0.26) | (0.31) | (0.06) | (0.25) | (0.29) |(0.06)
6 2 10.23 | 10.32 | -0.08 | 10.24 | 10.34 | -0.10 | 10.26 | 10.37 | -0.11
(0.27) | (0.30) | (0.05) | (0.25) | (0.29) | (0.05) | (0.22) | (0.28) | (0.07)
- 2 10.09 | 10.12 | -0.02 | 10.12 | 10.15 | -0.03 | 10.18 | 10.19 | -0.01
(0.25) | (0.27) | (0.04) | (0.25) | (0.27) | (0.04) | (0.24) | (0.25) | (0.05)
10 % 9.98 | 9.91 | 0.07 | 10.01 | 9.95 | 0.06 | 10.05 | 0.22 | 0.04
(0.24) | (0.25) | (0.05) | (0.24) | (0.25) | (0.04) | (10.01)| (0.22) | (0.04)
2 % 9.85 | 9.64 | 0.21 | 9.87 | 9.70 | 0.17 | 9.91 | 9.76 | 0.15
(0.27) | (0.23) | (0.08) | (0.24) | (0.24) | (0.06) | (0.20) | (0.22) |(0.07)
2 2 9.65 | 9.27 | 0.38 | 9.66 | 9.33 | 0.33 | 9.72 | 9.40 | 0.32
(0.28) | (0.26) | (0.06) | (0.30) | (0.28) | (0.05) | (0.31) | (0.27) | (0.09)
0 % 9.30 | 8.53 | 0.77 | 9.32 | 857 | 0.75 | 9.36 | 865 | 0.71
(0.37) | (0.31) | (0.12) | (0.43) | (0.31) | (0.16) | (0.46) | (0.31) | (0.19)

Notes: Measurement errors are calculated by subtracting the NTS data from the RES data in
each percentile. We computed the standard errors using weights based on the number
of individuals in each year-gender-region cell from the NTS data. The standard errors
are in parentheses. Measurement errors in the shaded areas are statistically significant at
the 5% level.
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(Table A.2) Summary of longitudinal statistics (2016, 2017, 2018)

B @ | ® | G | ® | @
2016~2017 2017-2018
obs RES ‘ NTS ‘ Error RES ‘ NTS ‘ Error
(A) Al
576 0.02 0.04 -0.02 0.04 0.04 0.00
(0.05) (0.03) (0.05) (0.05) (0.03) (0. 06)
(B) By sex
Male 2883 0.01 0.04 -0.03 0.03 0.03 0.00
(0.04) (0.03) (0. 05) (0.05) (0.03) (0. 05)
Female 288 0.02 0.04 -0.01 0.06 0.06 0.00
(0.05) (0.02) (0.05) (0. 06) (0.03) (0. 06)
(C) By percentiles
9% 39 0.00 0.01 -0.02 0.04 0.01 0.03
(0.03) (0.01) (0.03) (0.04) (0.01) (0. 04)
%0 29 0.02 0.02 0.00 0.04 0.01 0.03
(0.04) (0.01) (0.04) (0.04) (0.01) (0. 05)
70 29 -0. 01 0.02 -0.03 0.04 0.02 0.02
(0.04) (0.01) (0.03) (0.05) (0.02) (0.05)
60 2 0.01 0.03 -0.02 0.03 0.03 0.00
(0.04) (0.01) (0.04) (0.04) (0.02) (0.04)
50 29 0.03 0.04 -0.01 0.06 0.04 0.02
(0.04) (0.01) (0.03) (0.05) (0.02) (0.04)
10 2 0.04 0.05 -0.01 0.04 0. 06 -0.02
(0.04) (0.01) (0.04) (0.05) (0.03) (0. 05)
20 29 0.02 0. 06 -0. 04 0.04 0. 06 -0.02
(0. 06) (0.02) (0.07) (0.05) (0.02) (0.05)
20 2 0.02 0.07 -0.05 0.06 0.07 -0. 01
(0. 04) (0.03) (0.04) (0. 06) (0.02) (0. 06)
10 29 0.02 0.04 -0.02 0.05 0.09 -0. 04
(0.08) (0.03) (0.09) (0.08) (0.03) (0.09)
Notes: Measurement errors are calculated by subtracting the NTS data from the RES data in

each percentile. We computed the standard errors using weights based on the number
of individuals in each year-gender-region cell from the NTS data. The standard errors
are in parentheses. Measurement errors in the shaded areas are statistically significant at
the 5% level.
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(Table A.3) Summary of cross-sectional statistics by sex and percentiles
(2016, 2017, 2018)

(A) 2016
@) @Q [ ® 1 @ ® [ ® [ @
Male Female
obs RES NTS Error RES NTS Error
90 16 10. 98 11. 31 -0. 33 10. 48 10. 81 -0. 33
) (0.10) (0.10) (0.04) (0. 10) (0.10) (0.04)
30 16 10. 74 11.02 -0. 28 10.19 10. 43 -0.24
(0.09) (0.09) (0.03) 0.11) (0.10) (0.04)
70 16 10. 58 10. 77 -0.19 10. 05 10. 17 -0.11
(0.09) (0.08) (0.04) (0.08) (0.08) (0.03)
60 16 10. 44 10. 55 -0.11 9.93 9.98 -0. 05
(0.07) (0.07) (0.03) (0.11) (0. 06) (0. 06)
50 16 10. 29 10. 34 -0. 05 9.81 9. 80 0.01
' (0. 06) (0.07) (0.03) (0.06) (0. 05) (0.03)
10 16 10. 16 10. 10 0. 06 9.71 9.63 0.08
(0.08) (0.07) (0.04) (0.08) (0.03) (0.06)
30 16 10. 06 9.82 0.24 9.54 9.38 0.16
(0. 06) (0.08) (0.05) (0.09) (0.03) (0.09)
20 16 9.87 9.47 0. 40 9.34 8.97 0.37
(0.07) (0.06) (0.03) (0.08) (0.04) (0.08)
10 16 9.59 8.78 0.81 8.89 8.17 0.72
(0. 10) (0.07) (0.06) (0.18) (0. 04) (0.16)
(B) 2017
6] QO T 6B T @ G [ ® [ @
Male Female
obs RES NTS Error RES NTS Error
90 16 10. 98 11.32 -0.34 10. 48 10. 83 -0. 35
(0.08) (0. 10) (0.04) (0.09) (0. 10) (0.04)
80 16 10. 74 11. 03 -0.29 10. 23 10. 44 -0.21
(0. 08) (0. 09) (0.03) (0.12) (0. 10) (0.05)
70 16 10. 56 10. 79 -0.23 10. 06 10.19 -0.13
(0. 08) (0. 08) (0.04) (0. 06) (0. 08) (0.04)
60 16 10. 44 10. 58 -0.13 9.95 10. 01 -0. 06
(0. 05) (0.07) (0.03) (0. 07) (0. 06) (0.03)
50 16 10. 32 10. 37 -0. 05 9. 84 9. 84 0. 00
' (0. 05) (0. 06) (0.03) (0.07) (0. 05) (0.03)
10 16 10. 20 10. 15 0. 05 9.74 9.67 0.07
(0. 09) (0.07) (0.04) (0. 05) (0. 03) (0.04)
30 16 10. 06 9.89 0.17 9. 60 9.43 0.17
(0. 04) (0.08) (0.07) (0. 07) (0.04) (0.06)
20 16 9.91 9. 56 0.35 9. 33 9.02 0.31
(0. 06) (0.07) (0.03) (0. 07) (0.04) (0.07)
10 16 9.65 8.82 0.83 8.85 8.21 0.64
(0.12) (0.08) (0.09) (0.21) (0. 05) (0.18)
Notes: Measurement errors are calculated by subtracting the NTS data from the RES data in

each percentile. We computed the standard errors using weights based on the number
of individuals in each year-gender-region cell from the NTS data. The standard errors
are in parentheses. Measurement errors in the shaded areas are statistically significant at
the 5% level.
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(Table A.3) Continued

(C) 2018
1) QO T 6B T @ G [ ® [ ©
Male Female

obs RES NTS Error RES NTS Error

90 16 11.01 11.33 -0. 32 10. 53 10. 84 -0. 32
(0. 09) (0. 10) (0.03) (0. 08) (0. 10) (0. 06)

30 16 10. 77 11. 04 -0. 27 10. 28 10. 47 -0.19
(0. 08) (0. 09) (0.04) (0. 10) (0. 10) (0.04)

70 16 10. 60 10. 80 -0.21 10.12 10. 23 -0.12
(0. 08) (0. 08) (0.04) (0.09) (0. 08) (0.03)

60 16 10. 45 10. 59 -0.15 10. 01 10. 06 -0.05
(0. 04) (0.07) (0. 05) (0. 05) (0. 06) (0. 05)

50 16 10. 37 10. 40 -0.03 9.92 9.91 0.01
(0.08) (0. 06) (0. 06) (0. 06) (0. 04) (0.03)

10 16 10. 23 10.19 0.05 9.80 9.77 0.03
(0. 06) (0.07) (0. 04) (0. 05) (0. 03) (0.03)

30 16 10. 06 9. 94 0.12 9.69 9.51 0.18
(0.05) (0.07) (0. 04) (0.09) (0.03) (0.08)

20 16 9.97 9.63 0. 34 9.39 9.09 0.29
(0. 06) (0.07) (0. 04) 0.12) (0. 04) (0.12)
10 16 9.72 8.90 0.81 8.87 8.30 0.57
(0. 09) 0.07) (0.07) (0. 24) (0. 05) (0.22)
Notes: Measurement errors are calculated by subtracting the NTS data from the RES data in

each percentile. We computed the standard errors using weights based on the number
of individuals in each year-gender-region cell from the NTS data. The standard errors
are in parentheses. Measurement errors in the shaded areas are statistically significant at
the 5% level.
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(Table A.4) Summary of longitudinal statistics by sex and percentiles
(2016, 2017, 2018)

(&) 2016-2017

@ Q 1T ® 1 @ 6 1T ® T ®
Male Female

obs RES NTS Error RES NTS Error

% 16 -0.01 0.01 -0.01 0.00 0.02 -0.02
(0.03) (0.01) (0.03) (0.03) (0.02) (0.04)

%0 16 0.00 0.01 -0.02 0.05 0.02 0.03
(0.03) (0.01) (0. 03) (0.04) (0.01) (0.04)

70 16 -0.02 0.02 -0.04 0.01 0.03 -0.02
(0.02) (0.01) (0.02) (0.04) (0.01) (0.04)

60 16 0.00 0.02 -0.02 0.02 0.03 -0.01
(0.03) (0.01) (0.03) (0.05) (0.01) (0.05)

50 16 0.03 0.03 -0.01 0.02 0. 04 -0.01
- (0.0 (0.01) (0.03) (0.03) (0.01) (0.04)
10 16 0. 04 0.05 -0.01 0.04 0. 05 -0.01
(0.04) (0.01) (0.03) (0.05) (0.01) (0.05)

20 16 0.00 0.07 -0.08 0.06 0. 05 0.01
(0.04) (0.02) (0.05) (0.06) (0.02) (0.06)

% 15 0.04 0.09 -0.05 -0.01 0.05 -0.05
(0.0 (0.02) (0.04) (0.04) (0.02) (0.04)

10 16 0.06 0. 04 0.03 -0. 04 0. 04 -0.08
0.07) (0. 04) (0. 08) 0.07) (0. 03) (0. 05)

(B) 2017~2018

1) O T @B T @ G [ ® [ O
Male Female

obs RES NTS Error RES NTS Error

90 16 0.03 0.01 0.03 0.04 0.01 0.03
) (0. 04) (0.01) (0. 04) (0. 05) (0.01) (0. 05)
30 16 0.03 0.01 0.03 0.05 0.03 0.02
(0. 04) (0.01) (0.04) (0. 05) (0.01) (0. 06)

70 16 0.03 0.01 0.02 0. 06 0. 04 0.01
(0. 04) (0.01) (0. 04) (0. 05) (0.01) (0. 05)

60 16 0.00 0.02 -0. 02 0.06 0.05 0.01
(0. 03) (0.01) (0. 03) (0. 04) (0.01) (0. 04)

50 16 0.05 0.02 0.02 0.08 0.07 0.01
) (0. 05) (0.01) (0. 05) (0. 04) (0.01) (0.04)
10 16 0.03 0.03 0.00 0.06 0.10 -0. 04
(0. 05) (0.01) (0. 04) (0. 04) (0.01) (0. 05)

20 16 0.00 0.05 -0.04 0.09 0.08 0.01
(0.03) (0. 02) (0. 04) (0. 04) (0.02) (0.04)

20 16 0.07 0.07 0.00 0.05 0. 08 -0.02
(0. 04) (0.01) (0. 04) (0. 09) (0.02) (0. 08)

10 16 0.06 0.08 -0. 02 0.02 0.09 -0.07
(0. 09) (0.03) (0.09) (0. 07) (0. 03) (0.07)

Notes: Measurement errors are calculated by subtracting the NTS data from the RES data in

each percentile. We computed the standard errors using weights based on the number
of individuals in each year-gender-region cell from the NTS data. The standard errors
are in parentheses. Measurement errors in the shaded areas are statistically significant at
the 5% level.
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(Table A.5) Wage workers filing taxes

N 2 3) 4
} " Wage workers Ratio of wage Ratio of wage workers
Wage workers filing . . . -
(Economically active|workers filing taxes not filing taxes
taxes (people) )
population, people) (%, (A) (%, 1-(&)
2015 17, 333, 394 19, 474, 000 89.0 11.0
2016 17,739, 258 19, 743, 000 89.9 10.2
2017 18, 004, 452 20, 006, 000 90. 0 10.0
2018 18, 576, 857 20, 045, 000 92.7 7.3

Sources: Statistical yearbook of National Tax (2015~2018), Economically Active Population

Survey (2015~2018).
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(Table A.2.1) Summary bias

Classical Measurement error Mean-reverting Measurement error
(6,=6,=0) (=1<46;,8,<0)
(1) ) (3) (4)
Cross-sectional Longitudinal Cross-sectional Longitudinal
(pr=p,=0) | (0<pipp, <1) (pr=p,=0) (0<ppp,<1)
h 0<y. <1 7h 0 <y, <1
(1+6,)(1+6,)0> (1+6,)(1+45,)0>
o (1-p,)o?, (145,202 C(1+8)°02 + (1=,
o+l o2 +(1—py)os, W v, >1 WP oy, >1
(1+6,)(1+5,)0> (1+6,)(1+5,)0?
(146,20 +02, (146,202 +(1=py)o>,

Note: Author summarizes the bias as discussed in Appendix 2.
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(Figure A.4.1) Distribution of pseudo-response error and measurement error

o
<

30

20

10

-4 -2 0 2
(Pseudo) Measurement error

RES ME

Truncation ———— 500K, 5M i 100K, 1M|

Notes: The thick solid line (RES ME) refers to the monthly-adjusted RES measurement error,
obtained by dividing the annual error by 12. The thin solid line refers to the response
errors generated following the first rule, which truncates amounts at the
ten-thousand-won (Truncation). The dotted line indicates the ones following the second
rule, which rounds values to KRW 50, 000, 500, 000, or 5 million (500K, 5M). The thin
dotted line represents the ones following the third rule, which rounds values to KRW
10,000, 100,000, or 10 million (100K, 1M). The pseudo-heaping errors are calculated
by subtracting the pseudo-response values generated under each of the three rules from
the NTS monthly income data.
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Measurement Errors of Income Data in the Regional

Employment Survey*

%

Jiyeong Lee*

Abstract

This study explores the measurement errors embedded in the income data
of the Regional Employment Survey (RES) using earnings data of National Tax
Services (NTS) by region, sex and percentiles. This study mainly presents
three findings. First, the surveyed income data have mean-reverting
measurement errors. Second, the errors embedded in the dependent variable
of the surveyed income data attenuate the coefficients in bi-variate regression
model. Third, they are serially auto-correlated. The errors are mostly
eliminated by a first-difference ordinary least square model. The findings
suggest the need to confirm a conventional assumption of no error or classical
measurement error made in empirical studies.
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