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ABSTRACT

This paper examines the effect of private tutoring expenditures on academic performance
of middle school students in South Korea, using data from “Analysis of the Level of School
Education and Its Actual condition: Middle School”. In the face of endogeneity of private
tutoring expenditures, the paper employs an instrumental variable (IV) method and a
nonparametric bounding method. Using both methods we show that the true effect of private
tutoring on middle school students remains at most modest in Korea. The IV results suggest
that a 10 percent increase in tutoring expenditure for Korean, English and math raises a
student’s test score of the subject at the largest by 1.24, 1.28, and 0.75 percent, respectively.
The bounding results also fail to show evidence that an increase in tutoring expenditure
leads to economically and statistically significant improvements in test score.
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2L e wsEAE dlA S5 SESke She FAle S §F Al
(private tutoring)®] 39| g Ael mRj= dHfaEyte] HA7|E 4ol EAlolth
ol& £¢] Dang(2007)3} Dang and Rogers(2008)= HIEWHS] ARE o]gslo], 181
Ono(2007)= 920l AmE olsto] Ao A4 Fdars FHsit ol=9
ot Aol ofshH, AR YO RS AT ARt avpt Qloh whHo|

ujat S 0|83 Briggs(2001), El7]Q] AFEE 0]83F Gurun and Millimet(2008) X

FEluEte] ReuEarguid s ol8Rk Kang(2007)9] 19 RS A=
£ ol8Rt AT - o2 (2010) SOl ool ARug2 s aksAdael| vk
AR G vIRA] R

o] AEd Ao avf QS ARtk SHolA Z1ofRE vl AR o
o] A ANES A JERl A8 ePldke W A0l A
g}, oS 50 Dang(2007)2 FAREM ALse) Wids SAIRE] ¢iste] 3y

A58 AlY(commune)®] StEoflA FIfsh= FET 7H(tutoring fees)s

WaE ARSI} Jeig AR AAE QSRR o] EamHgl Y AFEx] Y]

REE SHo] G 4 L, ol Qlste] AN EM4T} epAolet st
7] BSc} Ono@007E US| ZdGonin, UM BRES diEkIAl APl
Aok shie] 4ol A dake BAslgnt Ik 2de mpdges sh
2449 ol G ieEe] BIA $22 AT Dang(0000lAek o] of
g RSP Hel Ul I /hEe] wEElR] ghe BAS Eslel o] st

glonz epizoleli Q] ofgith Briggs(2000% ]

h -
tele] s dEE 4
9] ZFFE o]83lo] A (coaching)o] HUYAIF(SAT H+= ACDE] AJZo] mxl=
S eIt 1= ZA] WS SAIBE] $18te] Heckman®] AlefsHO] mAdnt
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Asp=7] ARl feluete] sHiEEo] HEAoR w& ASHIE AE5H
e A wf ol 2] mERE do] ofytt fEluzlellA ARuse] el wit
thE ohd 1SS J—J’-tv“ﬂlﬂ S WSALSISE oke] RSl ofsl AlRbE Sl
@iE 2[2001]; 295> - &744[2003)). ARse] MENE 5k wAPE B
Ry o g Pk 14414 Shte] S8okRke A4Sl 22 AAIRAEe] Alaksd]
ap g Aol Hedsial tKang{2007): 73] - ofa2]2010]: ARIY[2007]: &
71242008]: Z|FA[2008]).

At 10 @ 59t w53t Bl AR AAkEe] fElvRlelA ARalgo] AdEe] o
g 3E MAEAE S sl B =8 V1ol AN ofF] 1 mute] =7
of thelo] FFolE Aslrt FEE] A= Wrh L ol FolErE tiREe] 7IE

dSATE0 ARSESoIY AP TRl WA (endogeneity) o] APESHA|
SAEA 7] digelth. oAE W =Y - ol H2005) 3 HRIF(2007)2] At
A BP0l R Alge] oS BAIShs WiRA ARLSARTO], AL o5 - ¢
AH2009)00M = ARsrlgo] ARESI. AkSo] /gl vk FRke 4
sp7] ffsto] olE dTtelde Ao diste] W] AEAH(Ordinary  Least
Squares: OLS)S #8319t Ut F2H X 2dAEe Esl] ok AL ks
SR g2k IRAlcausation) 7t oFdEE AREA|(correlation) T
The A o] Z Lzl Aot UF- i d‘@?ﬂ—;- HESFEAH Al
HAAAE XS (Hierarchical Linear Model: HLM)& $A EA4o] ZREIHAH= 2
[2004]; ®F €][2008]). SHAIRF HLM E3F &=9bes €§°P* IO AlalsH]
off thgt 2P de 7Hsl] whzell OLSH} SUet SHAlo] 2icy,

AR aE Feke "ol Aol AksH|e Wde AR ARt
Hozrh JEet g Hlsle], oRje] Al IS WS FEIFEIA BAReR o
Eth TA Kang00N)oM= AlklsH] A&fe] Ztie=A sPiol AT A
AoKfirst—born)IAQ] JF7E ARGERILE o= Black et al (2005)°14 on] ARt
EaaEA, 1Y 28ette S Sl o E AAERT Aol
£ FAEel vl B B2 wSEAE Wethe AR SRR 919 =hse
IS ol8sl A=Y wsargaufd A=E EARE Kang(2007)9]

Aol w=w, %ﬂoo6“L4“ﬁﬂ°@l@ﬂQDVVP;ﬂNWllfvﬁllﬂ
A gk ARsH] AE0] 10% 71w S| GRS Hat 0.4% H= AT
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A, HFAQ008)= TEHrEA ZSRE tiste] A ES ARSISIEE Kang
(2007)0ll e} mRZRA|=, o] QAo ARG AlulSH|O] Lt S S48
ojc}, 9] Aol oJehH, 10% =& ASH| A& SHo] A9l 317l dhgtelt ot
Aol skt BES oF 0.6~0.7% B% ASAXITE mRAEe R A} - H72(2009)
oiE WIE SAIE flstol e wiRle] ARESIEE o] = WA el thgt
Q1AL SHoA ALl AEHTE YHESIGARE ANE ALSHGTE ARLSH]
(tutoring expenditures)7} ofel Akl o] ofHolA Alse] ayks HusH g
Tk Hlolks AP itk =2 AR wiel Qlukate] Aol o= H: &
TRAQIA| O et ASRHELC] ok o8] dol Sk

2 oA el Alsnle] WS WAIdeR ekt Al et Ak
|H|9| Ayt Atolla] ARBEA] E MES AFRE ARRITE WA SAMHY S
ofld, Ak=e] WAS BABkE WReRE Sl ARl oS AlsH| A&
TR 2ok ot e A8RItiKang[2007]; 2@A2008]). ARl of
F= AlsH|oN= o] AMHHAIE 7Rl Q71 SHAINE o] Wit SRl S
AT G2 RS Hols A eP¥Waexogenous variable)Thile 7] off
of 2= olfjolA ARl ol Tta= ARl autE I (overstate) S
7Fs/d0] Slee AR,

2 =rolA ARERE T WS AN ASAABIA 2T alE7] AR
H|HS= 7= (nonparametric bounds methods)olt}, B EISgHE Manski
(1990)0ll ofsff Hz= ARl 2=l o]F Manski(1997)2F Manski and Pepper
(2000)°ll ofste] 1 ®iRlo] R} FAF o= ZpdEich o] WhHo] A= A8E A
2+ Blundell et al(2007), Gerfin and Schellhorn(2006), Gonzalez(2005), Kreider
and Pepper(2007), Lechner(1999), Manski and Nagin(1998), Pepper(2000) % 73A}3]
- ol®(2010) wol Qlth H|Eg RO VIR ooltojs AR Sk
7Pd= A8t ARl A5 (point  estimates) HAO QlfETe] WM, = I
SFHlower bound)t Ad%Hupper bound)& Fok= WHelr}, oj9} o] FgE Qlata
o] et S8 Arhd fele QlEme) A =277t o] W] el EAsk= A
o= a4 4= Slch

Fole SRR H|RS RS S TEdollA] 20049 Sk 3shd
SHY oF 14,0008 Wdem 53t Shuus o 9 A 24 AR S Alm
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(o3t ‘Tl A A =)ol Hgelct 2 ARE o83t AT Al oy,
AgH] 2)E2 Y] el tha FHRl FFE nAZE SN 1 o]
T8 3R ot Erse] Aol oJehH, 10% e ARSH] A& HoldEe
OF 1.24%, QoVIAE oF 1.28% FAE oF 0.75%, 1E])aL Al T A0 BHat
e oF 0.74% A= IR ] Aulel ok, 10% = AkLSH| A
22 Fol, o], 45t A ZHF | 0.77~0.84%, 2.16~2.64%, 2.04~2.84% A%
7] IR, e BE apRoA] g oR dute] Xdylo] oxt thErk=s A
SHN FA7E RISl ofF H4HoR sishH, wo], o], 45t EoA mE
2 ARLSH| AEo] foulst xR S FAIche SAE sl offth
ool Aik= FUst FANES nshl 339 tideeAld ARRiR] Aget
Kang(2007) 0}, 8kl 2~38hd shgo] shelidawoell 283t 7d3] - o]4h3(2010)
o] AT Avel dMFESith o £ =RolA g% AlwsH| A Fdaael 3
717F A3k ist =290 FAlgi,

Rl ogat o] A AllgoE AR ndge], AMAelAs AR
H Agol et Aol iRt AINVAelME B Aipt 7iEEa, AV 2R
o7 H =72 upReEd,

4

y; = Byt 86 T X; 5, t € Q)

[N

o] AlollA] y, = AkmSule] Fa
T L B 3] H) S WA

5] FHo] 2T thE % )

oll ARGl Fmsa s (o) AlRAHC
b}, 7 gt Alle] dolmut Al Hleks o
ol A= ThE Alsle] 4HS EEeRE Wast gk

= g

18 ol 2 USRS S - oWE009] IFRSEY ATHIA AT B
o A e Agelel Qlkh 2PN 3 URE Agsie] B Rel B W ot 4
A,
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olZ Pt Sl 7 IO YHSE 1 I A MEC] Bt EEHAE o]85lo]
FEIRHAERY Z-35E oFfY] A #4004 ARt s+ Aol S 9%
o ARLSE] AEH(S) 0] A4 ZIghS FASKL, X= 0] 7Rl v, 7HE vl d 3}
S FAJSHE HEjolt), = WF O eajgloct
AlsH o] gajol] TRt ARl AFEolMe Al (1S E=HHOLS) E= ¢
APEF(HLM; Raudenbush and Bryk[2002]) WS olgslo] 4slglch OLSe}
HLMO] S7870] ol thet YA|5~8=H consistent estimates)®] =7] 9Jaf BRI 242
‘Cov(s; ¢;) = 0’°Ick. OLSU HLMOAE F52o= QA7 dislo] ‘¢, ~ d(0,0°)&
7Pgee), oj7lollA di= ato] 00]aL EAlo] o<l ¢loje] R
(@5 50l BEE)E FARIE onff ;9] Ht 02 4] (1) 2] AEHss, 53] 5,9
oftd o] gl Yool ARpolr] wiEe] ‘e, ~d(0,0%) TP AR
[Covl(s; ;) = 05 ST &, BAARAA “Coulsy, ;) = 0°9] WA -dths 7
“gotollA OLSEF HLM S8 AbulsH] x]&0] X%t QIaavk(s,)ofl thet x4
< EEgheh e ek EARRRA (Cou (s ¢;) = 0'2] 7Hgo] JE|A] ok=rhd
°
o

—_

92 i pyoll chelel R HHE AT Couls, ;) > 0°0] AR 74
£ B, ol tigt Zdig=gd %] (overestimates)7} E1L, ‘Cov(s;, ¢;) < 0'0] AHdk= H$ g,=
B, 2] A4 %] (underestimates) 7| Tk,

o2 Sof B0} Hmsl wEoit ASo

o
) A&} s shebdalel] SAlol d3e mA Flse] gk sl A (09 &
RloA] 28] BAEA] R 79 OLSU HLME B3 77t 5,2 Alwgnle] 24t <t
kg TP §igel gl

"Cov(s; ;) < 07F A ool TR el & 4= Qo g Sof skl
LGNt o] FUsitliE shYe] kg olde] 44
(motivation)o] Wom Fi= 2pA 0] A S flsl W AlsHlE RS 7Rsdo]
Qe o] A% Covls;.e;) < 0°0] I o] Qsle] §& Akmgulo] e

)

ans 7Rt 91Flo] Slrk A= o2l vt 7HsHES (Coulsy ¢
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The 2400] sk 92 2kE0] T =35 ARITE Ao AlsHiel A4
iAol Tt BA BA] L Cov(s;, €;) = 0" ORFE] HAYSH= 5,9] WA
o QA AHs] Aelgt AWt ok AR HAHETaL o 4= Sl

2 =it s o WS SAleke oA X ASAAIRE Atk BEAER
(observational data) F4of| ZG7| S8R EAlH T} HlHS L7 WS ARSSHY

r\l
o

o

2 =0 A WA FAEEE DS =g H(instrument variables methods)©]
of, ol Al (9] 8 UWHa(s) 2k Bldo] =al, e ARKe) T T
3 = S(instrumental variable: TV)S ARg310] 2] (1) 2tkA] =440 2lsle] =4
St} B =RojM= Black ef al (2005, p.695)2] Alstoll whel, shYe] ZA8a=9l(birth
order)7} FAQNA O] AFYF)E ALS8] A|E(s,)oll Tyt =tz Z8]iet 3 71919
S RIE oARIglo] Ade) ofsto] QFoR HaljR)7] wiitell Cov(F;, €;) =0
o] IAP} YT 7ksdol qlet. et g AHelA AR AR (first—born child)ql SHY
of et WSEA = B4 oAkl sH(later—born child)oll tfgt WSEAHTE dubE oz
A e ] dii2el, ‘Cov(F, s;) > 07 AT 71s7d0] =t} =857t 9o & 7}
A 2e WESke A9 sARY ot FHaAks FgW(two—stage least squares
methods: 2SLS)& ©8SPH [0l thet UA|57g7o] FHeikich,

TR Aolla] ERlel= vl 2o, “Cov(F, s;) > 0'9] 2702 tiH= AJgsich 11
7R HellAl 2R 7F aSEARe] S tiE wS3h, AlEfeh 9 FAshe] Tkt Al

7% B0l digh vl 2425 4] el dagt e 20E Cov(F, ¢;) = 00|t}
e 20E SEA] s AR o= ] throl] AFRE o 8sliA AAeR o]
275 Aske 22 E7Fssith 9] ol2d o=t o] 7Hde AERie 4= ks #olrt

SRt Al Be LSANE tE wSsh ARIE 9 ARk HE AFE0]
A s FARCE fost WA EASHA] e Harskal QIthRetherford
and Sewell[1991]; Rodgers et al[2000]). o]8jst At ZAys Edgz 2=
‘Cov(F, e;) =0'0] gHgittar 7P 4= qlok. 2eu &2 =Rolk= ‘Cov(F, ) =0’

BRI /2012, ||



e

2l= 735k 71 djalel]l ‘Cou(F, €;) = 0'2R= tha oFske 7S Aesictt 1 o9 o}
<2 gk,

A, S} Ae T WS ol FoRt AvRAVE EAHA] et o
T Aieks diRde® A Tt fodt IAVE EARIC: A dalkeo] EARE
o A A= dAE AR A9 Alsolu wsAdut S4 ol ARqE:
HiAog =rhal Huskal  QtHBjerkedal et all2007]; Black et al[2007];
Zajonc[1976]; Zajonc and Mullahy[1997]). 2= &9 Aol 3t AFAANES
AR Cov(F ¢;) = 09 TATL FHohs A0R Qo & A% 2] 2solut
WEAE B olde] AP EE BatA o ® AU 22 fofelA thEA] gtk Aol o
HEAQL Asfole}, WhHol|, A o] AFsolu ws/dubrt E4 olde] At HatA]
o Jthil Bushs, & Cov(F, ¢;) < 05 ARoh=s AgATs Zopar |7t tigts] of
Heh

A, 715 W ASAEEY HiES e ASOTES AR FES0] =4 ol
AETH= A Aol wsAleks T wWol FARRIAL EA3RH(Behrman and
Taubman[1986]; Black et al[2005]). & +=72] EAA%E FA ZRAQ1 eHAge] gt
Bt AsH] AEHE SA oV ARl sHgell iRt AkulsH] AEdEcr 2A U
B}, o]o} o] SRl SHoflA HmEo] 4 ool ARFel Hlste] AA AR
oAl Hop B2 BXE i, ws2Ql ol AAA SHat 22 vlgdAl &
Hode FRES AR ApollAl ddizler ¥ We FAE qitkal ofdd 4 Slch
JEja Fuse) ofel Ass AIHOR Cov(F,e;) > 09 BAVL AU 7143
Hojer,

olollA] et Hieb o] m=s Kol disi] Cou(Fs) > 01}
‘Cov(F,e;) = 0°9] Z7o] APt 2SLS 342 3, 8ol st dx3ATo] AL
EL TR R|RA SAEL) SRpE 6 0] 6,9 BaFde] B VisAe Bteit) 1
eJalo] wiek G, 7} 0nf GofeA| thEA ok A4 At vepd o, $eje Almg] 4
29| A4 spFanp} 2] 34 Qok 22 W 4 glck 22l ek 6, 0] 0xt feofet
Al ok e A 2t UheH el Alsa]e] ARt Ak 25189 AR

]
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2 =2 oA SARHE 1) HlEs 55g W (nonparametric: bounding
method)e|t},  OLSY Z=HSHolME HAE  AHX|avHAverage Treatment Effect:
ATE)9] 582 (point estimates) & AKRE & 139 #2025 Folo] ARk
skl B4 7Mool tisle AARich mlES ol et AAEe] A
F27F o=t Zlo] A 7ol e K Hfl(bounds) o] st IS
R 7] 7P olgste] FERith @Al o] o] diste] Al=lettkes AAsial of
2HE B4 7HE AARIth BlEed] EHE AAl ARl g Ao ZH8et
AHE+= Gonzalez(2005), Manski and Pepper(2000), Z4438] - o]415(2010) 5°| ¢
o ofgfollA 7lsEe HEg IEHS 9 el ARE Ae Al & =
w2 =2o]| BHA| gsieint
HA Axjent Aikess dEAlE YRS ot ol AolskAb
(+): T— Y, AdH AuKrealized outcome) y=y(z)= 228 ARAGES AR
dko. Aol a2 Yehdict 183 AAlzHpotential outcome) y(t) (t# )= 5
3 POl tes PRl HASES WMStEleh Uehd AEe) s AR
2 o= o]AEER] AR]4=E(discrete treatment levels)ol theh QlvkaEy)

£ 5P| el 5l Al AE(S5)S thet 2ol Al 7] 2] oikRi

—

&

T,=0 if §=0
T,=1 if 0<S < H,
T, =2 if H <

ofelle] AZEHoIN P2l & Hol ALSIIE T BAoME 399, S8t
ofe] AFLSHIE T HAoIAE 9T, 12| A] T ] ASUIE T 4

o= 20vHde® ARt o] A A SH¥elAk= 0, 1 2 § shte] A

d

o

2 H,ol tslo] T FO5E AMS3L S glrk B i=Fell WAHoR wash gioke Aol die) 9]
oflA] AAIEL Y o]ele] FORE(elE Sof Stof Amgu] 48HL, 45} 9 ofo] AmSu] 108H], 123 A
s A A ] 250D Ast] AT HAS ANsIih Tt 1 A% Auise B o] B
TEl Wk 2 Aol Holx) ghiorh Mol tie] THE o s A90] BA Ak B4je] 8ol

U B AT 4 9.
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(treatment level)©] Z-8-%Ic},
Bt Az Eke] 17k AAsl] flete] WA Ely(t)] (t=0,1,2) 5 theat o] 23
gt

Elyt)=E(ylz=t)Pr(z=t) + Ely(t)lz=t]Pr(z=1t) (3)

21 (3)2] E(ylz=1t), Pr(z=1t) ¥ Pr(z # )= Au2HE 27 Alkle] 7R3,
7P th8-2] (counterfactual) Q1 Ely ()] z = t]= ARZ2EE ARklo] E7Rs3cl of7]o)
A y7h Ha K, HAd K9] 3hE Fstchar 7RSS, y € (K, K,]). o 7PgatolA
‘Ely(t)z = t] € [K,, K,]'0] 5] tie] $2l= Ely(t)] Q] 721 okt o]
o

Elylz=t)Pr(z=t)+ K, - Pr(z=1)

< Elyt)] <
Elylz=t)Pr(z=t)+ K, - Pr(z=1)

o] 7+ fEl= Ely(t)] 9] a7 ®$I(Worst Case bounds: WC)2fal F-Ec},
Ely(t)] 2] 15 Hr} 5371 $18te] $ehe 2 79 7HIES Eystal ol 7idA
o2 T2 Adsl =83kt A WA 7L WA WhS{monotone treatment
response: MTR)] 7P 0=A|, 410 2= o3l o] FE,

tl<tm - y(tz)ﬁy(tm)

% AAGzo] EOm A BHlolA Ex /R sPgelct o] e ot
Aol dhste] WEARS] ASE Lelw 1 sPRe] SANHES sk At Ex

AL Fadt oAl W AolHke olEA disomiE =EETh wSsFA
BAUE tE divkee] A5 ZE$H o] 79| fasdo] ERlE:, wSsH| Ao
sHgo) stdduell mixl= SRRl dRke] Aokt =vlof theiA B =gl IRt
(Hanushek{1997, 2003)), Eg oflie Etstal gH] X[Eo] YO ShAF|Ee] 3t
FAAAR JFRE n)cks ASdrts tids] EE7] otk

EYHE A8s] 9l =ElE £ oA P8 ©2d Ad€(monotone
treatment selection: MTS)2] 7P 024 A0 2= tfla) o] =)
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ty<t,— FElyt)lz=t] < Elyt)lz=t,]

=, Y] ARG ol gt Hat AT Ely (1)) = AsnlE AA A&shs 22
£ & M= = ) oMETiE ARER1E Ho] AEthe RS = i"”(z =t,,)°0A E=A
Uehdehs Zhgolth. o Sof £50] 8 BEES ASo W RmSe| ulsle] 2y
oAl FHitAom =& AsHIE A& Aor Al 4 %‘3} ot Haveman and
Wolf(1995)2] A Aol Zho], G122l a3l = 7Pgehge] Jefom A50] &2
Hps © shiSo] AS0| Lk Hps & ﬂ/\gzy_r,} BgAoa A Lelolu} 514
w7} rh 9je] MTS 7}go] Bhgde 7 5}

& Y o AP He ‘COU(Sp €)=09 7}13(%“, ﬂ/‘g*é‘—ﬂ 7P=
‘Cov(s;e;) = 0'E ASA7]= Ao 4

oA AXE MIRY MTS 7Pge Adshd Alsn] gatavte] et Ads] =
aF 7 7P Aggtosy ARl Ely ()] o] -IMIR+MTS M9 thaat o]
oIt

Z{E(y|z= R)Pr(z=h)t+ E(ylz=1t)Pr(z > t)

h <t

offf Ao AHE H¥ske WMol Blse viel gol. MTR+MTS WHele=
7WEAQ] MIR H$ 5L MTS Helol ulslo] AJes] &2 W= Soferh. 1:id o7
A “Ely()lv=ul=Elyt)lv=u,] (u, # u,)2 FA%= Pt =Hd(mean
independence) 7g& TES3ke il v7F ORIk MIRAMTS HAE F7H4 o=
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(Table 1) Descriptive Statistics of the Analysis Sample

Variables Sample Whole Sample | First=born Sample |Later—born Sample . T-value
Size Mean (SD) Mean (SD) Mean (SD) Difference (SE)
(1 () (3) (4) (5)
Average Score of Three Tests | 5122 | 63600 (19.676) | 66.299 (19.302) 61.243 (19.700) | 5.056 (0.547)*
Test Score of Korean 5122 | 63176 (17.645) 65.213 (17.616) 61.397 (17.480) 6 (0.491)
Test Score of English 5122 | 65128 (24.032) 68551 (23.264) 62.138 (24.297) 6.414 (O 667)"*
Test Score of Math 5122 | 62.497 (24.041) 65.132 (23.630) 60.195 (24.164) | 4.938 (0.670)"*
moégg) Expendiures 5122 | 1541 (2413) 783 (2693) 1330 (2116) | 4529 (6729
Tutoring Expend. for Korean 4662 31.97 (76.88) 365 (86.8) 281 (669) 8,489 (2.255)**
Tutoring Expend. for English 4752 69.82 (116.7) 821 (1289) 59.1 (103.7) 22.966 (3.378)**
Tutoring Expend. for Math 4716 65.43 (105.5) 7.9 (115.4) 565 (95.3) 19.389 (3.069)**
gigitugy Hours for Al 5122 | 5441(7030) | 6036 (7578) 4,921 (6.479) 5 (0,196
Seli-study Hours for Korean | 5122 11 (2259) 9 (2.455) 16 (2067) | 0.203 (0.063/*
Self-study Hours for English 5121 2.002 (2.959) 2.266 (3.188) 1771 (2.724) 0.495 (0.083)*
Self-study Hours for Math 5121 2.029 (2.844) 2.251 (3.043) 1836 (2.645) 6 (0.079
Prior Ranking 5122 | 5445 (2.002) 5,634 (2.015) 5279 (1976) | 0.385 (0.056)**
Male (Yes=1) 5122 | 0473 (0.499) 431 (0.49) 0510 (0500) | -0.078 (0.014)
Age et the Test 5122 | 14845 (0.327) 84 (0.329) 1485 (0.32%) | —0.014 (0.009)
Number of Children 5122 2500 (0.926) 2.284 (0.548) 2690 (1.125) -0.406 (0.025)**
First-born (Yes=1) 5122 0.466 (0.499) 1,000 (0.000) 0.000 (0.000)
Parents Married (Yes=1) 5122 | 0955 (0.206) 0.958 (0.200) 0.953 (0.211) 0.005 (0.006)
Parenis’ Average Age 5122 4342 (3205) 42.04 (2.589) 4462 (3209) | —2577 (0.082)**
Father's Years of Education 5122 12.85 (2752) 13.25 (2.661) 1250 (2.782) 0.747 (0.076)"*
Mother’s Years of Education 5122 12,06 (2.330) 12.45 (2.211) 171 (2.387) 0.746 (0.065)*
Famiy Income Missing 5122 0.144 (0.351) 0.136 (0.343) 0.151 (0.359) -0.015 (0.010)
Family Income (W1,000) 4496 | 33004 (44782) | 3324.3 (4284.9) 3279.2 (46433) 45,05 (133.84)
Note: * p(0.05; ** p¢0.01.
ol EAol o sPYe] e 5.2m0lck okl Aol SWES Erol SISl

A A Rt

22t W A|ERAREE Sl o], 45t T mEe

oA AgE ¥eE olele] tE WHeES ATEriglE, ARjel SAYEolANE
Eqjo} o|Are] SYES] H|Fle] =& AR oT AAN|= 2O EXEo] wAF)
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slo] =5t Alwenle] AR slall AAETE WA ALSH] &9 Yae] &
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(Table 2) OLS and IV Estimates of the Effect of Tutoring Expenditures on Performance:
The Average of Three Subjects Scores

Estimation Methods: OLS %
B Varss s Normgl(i:zoercei Test Normgl(i:zoerg Test Tutoring;(irl]Eng)nditures
(1) () ()

Tutoring Expenditures (in log) 0.084 (0.007)** 0.241 (0.058)**
[Elasticity] [0.259] (0.744]
First-born Child 0.345 (0.044)
Prior Ranking 0.313 (0.006)"* 0.296 (0.000)** 06 (0.012)**
Seli=study Hours 0.004 (0.002)* 0.002 (0.002) 0.007 (0.003)*
Male (Yes=1) -0.133 (0.028)** -0.170 (0.034)** 0.253 (0.055)**
Age at the Test 0.068 (0.045)* 0.081 (0.045)* -0.077 (0.059)
No. of Children -0.041 (0.01)* -0.030 (0.012)* -0.048 (0.023)
Parents Married 0.091 (0.063) 18 (0.068) 0.475 (0.112)**
Parents’ Average Age 0.008 (0.003** 0.008 (0.003)** 19 (0.007)**
Father's Years of Educeation 0.026 (0.009)** 19 (0.006)* 0.042 (0.012/**
Mother's Years of Education 0.019 (0.006)** 13 (0.007)* 0.032 (0.013**
Inc Missing 0.364 (0.150)* -0.287 (0.279) 4,245 (0.31)*
Family Income (in log) 0.046 (0.019)* -0.042 (0.037) 0572 (0.039/**
Intercept —4.093 (0.684)" -3977 (0.673)"* —1.901 (1.028)
School Characteristics Yes Yes Yes
Flexcluded V) 6240
R-square 0.597 0235
Sample Size 5122 5122 5122

Note: * p(0.05; ** p(0.01. Standard errors are in parentheses.

(Table 2)9] (Dol AXE vl o), OLSY| 54 Aufe] oJshd, Ae-SH]| A&}
4 e dAle FARCR 02 VISR 2] A vehixle geth S
10% =& Asn] AES it 0.008SDEEFHA) AE =2 FHez g, o

S AR Hgsh, 107 2 ARSH] 2SS BodeE e e HeE of
0.250% A= &oks APt ﬁlﬁk StofAf ZFz wiel ol OLS e ;2 ubdde 4
da] aefsiA] S wizel, 4 Aapt AlsH]e] Zget avietal eHilsh] ol
Couv (s, €;) &) ol wie 34 2t Alu-gu] A&2] T ans dis4dd =
e BTG E e e
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(Table 3) OLS and IV Estimates of the Effect of Tutoring Expenditures on Individual
Subject Scores

Estimation Methods: OLS \%
St Vel Normalized Test Normalized Test Tutoring- Expenditures
Score Score (in log)
(1) @) (3)
Panel A. Test Score of Korean
Tutoring Expenditures (in log) 0.026 (0.011)* 0.403 (0.198)*
[Elasticity] [0.079] [1.244]
First—born Child 0.137 (0.033)**
Prior Ranking 0.281 (0.007)** 0.266 (0.011)** 0.037 (0.009)**
Self—study Hours 0.005 (0.005) 0.003 (0.006) 0.005 (0.007)
Male (Yes=1) —0.235 (0.032)** —0.337 (0.071)** 0.278 (0.043)**
Age at the Test 0.067 (0.044) 0.097 (0. 048) —0.077 (0. 045)
No. of Children —O 036 (0.015)** —0.017 (0.019) —O 038 (0.016)*
Parents Married 51 (0.079)* 0.078 (0.092) 97 (0.072)**
Parents’ Average Age O 006 (0.004) 0.009 (0.004)* O OOO (0.005)
Father’s Years of Education 2 (0.006)* 0.012 (0.007) —0.001 (0.008)
Mother’s Years of Education O 024 (0.008)** 0.022 (0.009)** 0.004 (0.009)
Inc Missing 0.269 (0.186) —0.363 (0.390) 1.710 (0.219)**
Family Income (in log) 0.038 (0.024) —0.048 (0. 062) O 231 (0.029)**
Intercept —3.473 (0.734)** —4.432 (0.919)** 21 (0.740)**
F (excluded V) 7_2
Sample Size 4,670 4,670 4,670
Panel B. Test Score of English
Tutoring Expenditures (in log) 0.107 (0.009)** 0.414 (0.098)**
[Elasticity] [0.331] [1.280]
First—born Child 0.274 (0.036)**
Prior Ranking O 272 (0.007)** 0.246 (0.011)** 0.080 (0.009)**
Self-study Hours 6 (0.004)** 0.007 (0.006) O 030 (0.007)**
Male (Yes=1) fO 204 (0.031)** —0.249 (0.039)** 59 (0.048)**
Age at the Test 0.051 (0.051) 0.065 (0.052) 70 OAO (0.049)
No. of Children —0.044 (0.012)** -0.025 (0.014) -0.043 (0.018)*
Parents Married 0.041 (0.067) —0.059 (0.077) 0.332 (0. 087)**
Parents’” Average Age 0.009 (0.003)** 0.008 (0.004)* 0.020 (0. 006)**
Father's Years of Education 0.026 (0.006)** 5 (0.008)* 0.036 (0.0
Mother's Years of Education 0.023 (0.007)** 3(0.008) 0.028 (0.0 )
Inc Missing 0.479 (0.153)"* 70537<o35m 3.384 (0.250)**
Family Income (in log) 0.056 (0.019)** —0.079 (0.047) o&o@o&)
Intercept —-3.873 (0.777)** —3.620 (0.791)** 41 (0.843)*
F (excluded IV) 58_56
Sample Size 4755 4755 4755

BRI /2012, ||



(Table 3) continued

Estimation Methods: OLS \%
) Normalized Test Normalized Test Tutoring Expenditures
Dependent Variable: Score Score g(in |§g>
(1) 3] (3)
Panel C. Test Score of Math
Tutoring Expenditures (in log) 0.130 (0.010)** 0.244 (0.088)*
[Elasticity] [0.402] [0.754]
First—born Child 0.241 (0.036)**
Prior Ranking 0.290 (0.006)** 0.281 (0.010)** 0.071 (0.009)**
Self—study Hours 0.017 (0.004)** 0.014 (0.005)** 0.031 (0.007)**
Male (Yes=1) 0.048 (0.029) 0.029 (0.032) 0.179 (0.046)**
Age at the Test 0.061 (0.044) 0.072 (0.045) —0.097 (0. 048)*
No. of Children -0.038 (0.011)** -0.033 (0.012)** —-0.025 (0.019)
Parents Married 0.050 (0.067) 0.019 (0.073) O 270 (0.086)**
Parents’ Average Age 0.004 (0.003) 0.004 (0.003) 8 (0.006)**
Father's Years of Education 0.025 (0.005)** 0.020 (0.007)** O 043 (0.009)**
Mother’s Years of Education 0.002 (0.007) -0.001 (0.007) 0.026 (0.011)*
Inc Missing 0.272 (0.168) -0.105 (0.333) 3.379 (0.245)**
Family Income (in log) 0.040 (0.021) —0.010 (0.044) 0.449 (0.031)**
Intercept —3.648 (0.663)** -3.663 (0.667)** —0.665 (0.825)
Flexcluded V) 44.63
Sample Size 4,721 4721 4,721

Note: * p(0.05; ** p0.01.

(Table 2)2] (Q)Fo] ANE Ede=do] =4 Avl= OLS Axo] usle] 73t AF
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1.24%, 1.28%, 0.75% 7%= A= Bxp7E et o] A= F719] avh= A =2 Hat
QAT Al T A ARSH] A& o8k mEo) HIste] ot Ackal 3 4= Qlet
E3] Foje} gojof| tigh AlwgH] x|&0] Fal= A| ¥ Hato] 79of Hlsle] oF 1,64l
A=A depdth 2oy et o] At AbsH] o] 21t Ao wigt Zpisy

5 (Table 29 (Table Dol BAEE Mgl shie] A7 A2, A7Ig3Azt A, ol 3
wol olyd 9l WG A, AFFHe B8 SHUb KR mAle] BAMIEA, FhEA),
AR ot 9 WEs) off 5 stmo] Sajgo] EREch R kRo] AN Rl ol wigwh
ofzzo] exgio] QAR A9 AmHIo] QliLikE sk majeld] X, 2 Ews Ayuisse] 3

712 BAE F8E= ¢ E(y“EZI)_E(yi‘Fi:O)E T35 =20 s =714
k A = i B(s.|F, =1)— E(s,|F. =0) HEE Wald SR A= (&

1 BAMASR] X, 7F X8| aefelr] =tk ey o] A= =gt FARIR AR A56] e
3l 7Agolet & =Rolkjel o] ‘Fro} o W] o= o] Yol Q= ZloR Azt 9o
£ 7R X, WaE BABlo] =] WS ol A Eols kgo] Hesil & =Roke
ol2f3l :=go] Ugke A 5,9 tlEo] Z7HARl AYHUSE X, & BAIBKL Sith Al T Bet g &S AL
Sk Z-9-2] Wald 5742= 0.550(se 0.061), =ofoll ek Wald F~8%= 0.460(se 0.064), Fololl thzt
Wald 382 0.568(se 0.068), 4=5}ol| gt Wald 34X 0.441(se 0.053)2A] (Table 29} (Table 3)
] 2SLS A0 Hlgle] ot At of= Ao} ol =gt ebAs] iAol S AR
o}, T2 Wald %53} (Table 2)¢} (Table 3)ol AXE 2SLS F4X|E0| & 2lo|F Holx|&= ¢7|
o), 2 =Rl X E AN BES 7I2R Ao A WeE EtHSR ARSSHE SRS
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Elyw)lz=4"] < s
Elyw)lz=u"] < y1g

=Flyw)lz=ul= Elylz =]

(Table 5yoll= Erg Ely(0)], Ely(1)], Ely(2)]o] 2t sz wirelo] gick, 3
o] Aol w2, A o] FFE45E AMSIE i THEe] HiS AMSIE TR
2 ‘Ely(0)] = Ely(1)] = Ely(2)]'9] WAV} A2 gt ol o] Eehs
Ely(1)]=0.283, Ely(2)]=0.28524 ‘Ely(1)] < Ely(2)]'e] TA} SAKoZ 42
s AgsiAe ekect aEt ‘Ely(1)] > Ely(2)]'9] A Atk wst sw
glomeg B zlzollA MTRSF MTSS] 23t 7hgel] EAPE Qlths WAl AL s

A ereth

(Table 4yof AKX Al T AS] Fatdaoll gt MIVHMTRAMTS #$1o] 57
Al 2 ARLSH] AER Qlste] 3P| Azlo] A FERE tethe de 2
olEth MIVAMTR+MTS §i919] Zghigholl oJshd, 10% & ARSH] A& sHie]
Al B Fa S A 182~2.29% BRI AR JIEd MIVAMTRAMTS
Mol g AsH] AEe] Wt ook TMEE TMsRle X3l
MIV+MTRAMTS 9] ERE Alaksd] A&2] et 44 Fdaapt a9 34 e
UATZITE,

Atk 2150 Te] 2] R AF IR AlsH|et iSSP A
o= o= Aol v vERdth So] 3R] A9, MIVAMTRAMTS
of & Alg R oF 0.77~0.84% FERA ALSu] AE] mapyh e =24
e HojErh shANE Jojel =8t Aol TRk MIVAMTRAMTS H91e] & 7|
T RS AksH] AFo] 8] 2] ok At k& Thede AIRiTh goid]
10% =& ARsE] xj&0] goie] Batdale 2t 2.16~2.64% BE7HA] A
o] Aeole 2 2.04~2.84% H=7MA] AR, TRy 7 BEA &
OF MIVHMTR+ MTS 9] 2k 03 th2x] ek, 2= I5gRe] At
Hpzom sAshd, o], ol 48k BEolA B me ARLSH] Al&0] v
To| A e etk St SAE WS = ofHTh
ARSH] AES) WS BAReR uEsle =Ea B WY 2

(Table 4) Upper and Lower Bounds of the Effect of Private Tutoring Expenditures
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Ely(1)—y(0)]

Lower Upper LB uB uB uB
Bound (LB) [Bound (UB)| 5 Pctile 95 Pctile 95 Pctile
(1) @) (3) (@) (5) (6)
Panel A. Average Score of the Three Subjects
MTR+MTS Bounds Elasticities
Ely(1) —y(0)] 0.000 0.678 0.000 0.728 2.064 2218
Ely(2) —y(1)] 0.000 0.454 0.000 0.507 1866 2.083
Ely(2) —y(0)] 0.000 0.819 0.000 0.879 2.364 2538
MNV+MTR+MTS Bounds Elasticities
Ely(1) —y(0)] 0.000 0.654 0.000 0.703 1.993 2141
Ely(2) —y(1)] 0.000 0.444 0.000 0.494 1823 2.027
Ely(2) —y(0)] 0.000 0.795 0.000 0.851 2294 2458
Panel B. Test Score of Korean
MTR+MTS Bounds Elasticities
Ely(1) —y(0)] 0.000 0.296 0.000 0.347 0.875 1.025
Ely(2) —y(1)] 0.000 0.195 0.000 0.253 0.773 1.004
Ely(2) —y(0)] 0.000 0.295 0.000 0.354 0.872 1.046
MNV+MTR+MTS Bounds Elasticities
Ely(1) —y(0)] 0.000 0.271 0.000 0.323 0.801 0.955
Ely(2) —y(1)] 0.000 0.194 0.000 0.264 0.771 1.047
Ely(2) —y(0)] 0.000 0.285 0.000 0.356 0.843 1.052
Panel C. Test Score of English
MTR+MTS Bounds Elasticities
Ely(1) —y(0)] 0.000 0.608 0.000 0.653 2.265 2430
Ely(2) —y(1)] 0.000 0.522 0.000 0.575 2.359 2,598
Ely(2) —y(0)] 0.000 0.808 0.000 0.861 2734 2913
MNV+MTR+MTS Bounds Elasticities
Ely(1) —y(0)] 0.000 0.579 0.000 0.626 2157 2.332
Ely(2) —y(1)] 0.000 0.512 0.000 0.556 2314 2510
Ely(2) —y(0)] 0.000 0.781 0.000 0.830 2643 2.809
Panel D. Test Score of Math
MTR+MTS Bounds Elasticities
Ely(1) —y(0)] 0.000 0.739 0.000 0.784 2708 2.874
Ely(2) —y(1)] 0.000 0.443 0.000 0.490 2078 2.301
Ely(2) —y(0)] 0.000 0.822 0.000 0.875 2898 3085
MNV+MTR+MTS Bounds Elasticities
Ely(1) —y(0)] 0.000 0.726 0.000 0.770 2.658 2.822
Ely(2) —y(1)] 0.000 0.434 0.000 0.483 2.036 2.269
Ely(2) —y(0)] 0.000 0.805 0.000 0.856 2.837 3018
Smug £F Y Mef B G Fow AIRE 018 AtwsH| X|EQ MF FaEn 24
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(Table 5) Average Test Scores by Treatment Levels, Ely(t)]

Analysis Sample
Averages Averages of the )
e — Korean English Math
E[y(0)] -0.294 -0.012 ~0.265 -0.327
Ely(1)] 0.336 0.283 0.260 0.382
Ely(2)] 0.525 0.285 0.543 0.495
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1.24%, GoVd&E oF 1.28%, d&E oF 0.75%, 12l Al k& Ao B34S
OF 0.74% A% FIAZITL QOF8F 4= it} ARBE Z=AHaRe] BEAJ0R Qlslo] ol
O] A AA Jalol] ofgt dEPAR siEch okw] 9o RSl 9
Agh R giAR S Sole] 8E ATES] HISKE el fixghesza 4
ojgh FAUPHES AflusH|o] HotdAale] disle] dixlE U AE HojErh o
£ 2 =RolA 43 AlusH|e] Hitate] 77t s Alge gt ek o

V&= A= SHARE I el 1

2~

vy

Az,
i) Azo] AHE TN L o] sjgels

fr
O\l
%
ot
bol
|
T
X
%9
o Mo
pou)
©
(e

gEA 2 =] 4 Adke O i 2] 34 ges Holerh 2 el A
oA mate] FExE ARs] sidsly] ffside WA A AEE Abewe)
S AAB] AvlE B87F Qlth (Table Dofl 2w, AR Lt =ofe]
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dutdor Ataso] FHoH WSEE ARSH9] Bagh A Al wes
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