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<% 3> Do ¥ mEHS AMeo £

e o5 —Probit | HJAIZF-Tobit | As5AIZF=Tobit | F&5-A|Zt—Tobit
upper 0.023 0.062 —0.047 —0.025
(2.75)%*x (4.00)%#x (8.13)%x (2.72)%x
girl 0.004 —0.014 0.163 0.156
(0.48) (0.95) (30.56)*x (18.10)#*
bornctry —0.163 —0.335 —0.053 —0.167
(9.68)%*x (10.59)#x (4.55)%** (8.81 )%
with_par 0.002 —0.002 0.070 0.060
(0.16) (0.10) (10.45)*x (5.49)%#*
born_par —0.044 —0.087 —0.051 —0.086
(3.99)#x (4.22)%x (6.72)%x (7.01)%x
par_mid —0.009 —0.044 0.023 —0.027
(0.38) (1.06) (1.46) (1.08)
par_high 0.022 0.040 0.026 0.032
(2.19)* (2.18)* (3.81)%*x (2.93)%*x
par_scol 0.052 0.106 0.054 0.092
(4.08)%*x* (4.53)#x (6.28)%*x (6.54)%**
par_univ 0.053 0.135 0.044 0.095
(4.28)%*x (5.92)#x (5.19)%** (7.03)%*
book10 0.117 0.224 0.143 0.225
(7.23)%x (7.42)%x (12.92)%x (12.40)%#*
book25 0.136 0.308 0.170 0.300
(8.97)%x (10.81)%*x (16.37)*x (17.72)#=
book100 0.147 0.352 0.191 0.349
(8.93)%x (11.39)%#x (16.90)*x (18.96)#*
book200 0.115 0.346 0.195 0.373
(7.06)** (11.31)#= (17.53)#x (20.52)#*
rural —0.033 —0.065 0.001 —0.021
(1.43) (1.50) (0.06) (0.86)
suburb —0.010 —0.019 —0.004 -0.013
(0.44) (0.46) (0.28) (0.52)
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<¥E 39 AHZ>
&5 —Probit | HJAIZF-Tobit | As5AIZF=Tobit | F&5F-A|ZF—Tobit
intown 0.050 0.076 0.008 0.032
(2.25)%* (1.82) (0.55) (1.30)
clsz —0.000 0.000 0.000 0.000
(0.21) (0.37) (0.17) (0.59)
stutch 0.000 0.000 0.000 0.000
(0.24) (0.37) (0.99) (1.06)
mtfe —-0.014 —0.028 0.030 0.024
(1.63) (1.76) (5.13)#x (2.54)*
mtexp 0.000 —0.000 —0.000 —0.001
(0.86) (0.51) (0.05) (1.48)
mtba 0.024 0.036 0.002 0.005
(1.93) (1.58) (0.21) (0.41)
mtma —0.003 0.006 —0.022 —0.018
(0.19) (0.16) (1.80) (0.91)
exexam —0.009 —0.025 —0.002 —0.009
(0.90) (1.28) (0.30) (0.75)
schbudg 0.030 0.061 0.007 0.030
(2.91)%x (3.18)#x (0.98) (2.57)*
schsupp —0.018 —0.034 0.013 0.006
(1.76) (1.73) (1.84) (0.55)
schtch —0.013 —0.021 —0.005 —0.020
(1.11) (0.99) (0.65) (1.59)
schsal —0.062 —0.096 0.001 —0.023
(5.15)#x (4.34)%x (0.09) (1.76)
tchbudg 0.080 0.185 0.042 0.128
(3.14)#x (3.84)#x (2.42)* (4.49)#x
tchsupp —0.009 —0.030 0.015 0.006
(0.60) (1.07) (1.48) (0.36)
tchtch —0.067 —0.031 0.115 0.113
(0.60) (0.14) (1.45) (0.88)
tchsal 0.223 0.560 —0.051 0.195
(1.78) (2.37)% (0.60) (1.33)
tchind —0.001 —0.002 0.007 0.008
(0.11) (0.10) (0.95) (0.68)
tchsubj 0.023 0.038 —0.007 0.004
(1.72) (1.55) (0.84) (0.25)
tcheoll —0.043 —0.098 0.000 —0.041
(3.57)#x (4.37)%x (0.04) (3.08)x
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<¥E 39 AHZ>

F)oJ B—Probit | FHAIZF—Tobit | A5AZF—Tobit | Z&5-A7F—Tobit

tchunion —-0.013 —0.061 —0.026 -0.051
(0.95) (2.36)* (2.76)%* (3.32)#%

inf_supp —0.058 —0.103 —0.033 —0.064
(5.41 )% (5.15) % (4.53)%% (5.50) %

inf_kind 0.018 0.028 0.019 0.037
(1.83) (1.59) (2.86)#* (3.44)%x

inf_sub —0.002 —0.004 —0.010 -0.010

(0.26) (0.23) (1.64) (0.97)

inf_text 0.014 0.058 0.026 0.051
(1.45) (3.26)%* (3.92) (4.76)x

mtexam —0.003 —0.002 0.009 0.008
(0.99) (0.48) (4.55)%* (2.61)#x

mthwk 0.000 0.000 0.000 0.000
(0.26) (1.21) (3.72)%% (4.02)#%

parcurr —=0.003 0.011 0.025 0.035
(0.22) (0.49) (3.04)#* (2.66)%x

prtm 0.037 0.064 0.011 0.030
(3.63) (3.39)%x (1.50) (2.62)#%

prtl 0.012 0.021 0.012 0.020
(1.36) (1.31) (1.95) (2.02)*

mtparent —0.001 —0.004 0.011 0.006
(0.12) (0.32) (2.57)* (0.88)

diff_abil 0.025 0.057 0.011 0.032
(3.14)%x (3.85)%x* (1.99)* (3.58)x

remedy 0.073 0.124 0.001 0.035
(6.53)#* (6.01 )% (0.08) (2.88)#

sch_mean —0.000 —0.000 0.001 0.001
(2.66)#* (1.91) (12.37) (7.86)#x

sch_sd —0.001 —-0.003 —0.000 -0.001
(4.12)%* (3.80)#x (0.08) (2.20)*

AUS —0.207 —0.539 —0.890 -0.415
(5% (2.83)%x (3.81)#x (16.09)sx (5.33)
AUT —0.132 —0.249 —0.737 —0.122
(9. ~Ego}) (1.73) (1.69) (12.83)x (1.51)

BFL 0.256 0.463 —0.413 0.372
(A7]el 1) (3.47)sx (3.25)#x (7.30) % (4.68)x

BFR 0.151 0.167 —0.637 0.022
(A7) 2) (1.99) (1.14) (11.23)s (0.27)
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<¥E 39 AHZ>
F)oJ B—Probit | FHAIZF—Tobit | A5AZF—Tobit | Z&5-A7F—Tobit
CAN 0.085 —0.044 —0.848 —-0.284
(M) (1.19) (0.32) (15.85) (3.72)%x
COL 1.720 2.493 —0.322 1.414
(Z&4]oh) (21.55)#s (16.85)#: (5.68)x (16.72)x#
CSK 0.881 1.377 —0.968 0.057
(A=) (11.83)x (9.60)#x (17.12)%x (0.71)
SLV 1.563 2.183 —0.868 0.494
(£=HYo}) (20.83)sx (15.24 )+ (15.61)* (6.13)#x
DEU —0.436 —0.941 —-0.928 -0.491
(54 (5.40) (6.01 ) (15.91)ss (5.82)s
GRC 0.358 0.905 —0.277 0.792
(8]2) (4.88) (6.39): (5.05): (10.02)#
HKG 0.857 1.344 —0.743 0.274
(% (11.83)sx (9.63)%x* (13.35)sx (3.50) %+
ISL 0.357 0.467 —0.650 0.091
(ofol&HE) (4.67 )% (3.16)%* (11.40)x%x (1.09)
IRN 0.606 1.292 0.232 1.494
ol (7.84) % (8.70)%x (4.13)%* (17.81)#x
IRL 0.071 —0.052 —0.841 -0.235
ordA= (0.93) (0.35) (14.85): (2.88)sx
ISR 0.810 —0.694
(o] 2=g}l) (10.99)sx (9.84)#*

KOR 0.089 1.927 —0.858 0.685
(ei=y) (0.84) (13.59) (15.07 ) (8.62)%x
KWT 1.716 0.271 0.810
(FHJ°1E) (22.46) (1.33) (7.10)=
LVA 0.630 2.527 —0.668 1.002
(BEnIo}h) (8.41)s (17.70) s (11.91)ss (12.35)#
LTU —0.284 1.127 —0.820 0.246
(& Folo}) (3.64)#* (7.82)%x (14.65) (3.03)#x
NLD —0.093 —0.769 —0.961 -0.512
(Es=) (1.26) (5.07 ) (16.68)#x (6.24)x

NZL —0.438 —0.378 —-1.047 -0.570
(FHEAE) (5.49): (2.66)# (19.06): (7.25) =
NOR 0.104 —0.889 —0.874 -0.392
(:=290]) (1.41) (5.76) (15.32): (4.67)#x
PRT 0.950 0.152 —0.525 0.166
(X2EZ) (12.93)sx (1.07) (9.70) (2.10)%




AV ANE T3 2 Auge] Ay Ay 141
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o] B-—Probit | ZJA|{F-Tobit | As5AIZ—Tobit | F&5F-AIZt—Tobit
ROM 0.903 1.851 —0.009 1.462
(Frko}) (12.02)x (13.10)sx (0.16) (18.42)sx
RUS 0.331 1.474 —0.666 0.472

(2]A]e}) (4.55)%* (10.21)#x* (11.68)%x (5.80)s*

SGP 0.220 1.203 -0.187 1.071

(71%) (3.00) (8.58)# (3.31)*x (13.70)%x

ESP —0.259 0.410 -0.357 0.420
(=72) (3.48)x (2.90)# (6.51 )% (5.33)x
SWE 0.012 —0.654 -0.988 -0.514
(=915 (0.17) (4.53 ) (17.77) % (6.48)%x
CHE 0.117 -0.145 -0.729 -0.153
(£912) (1.58) (1.03) (13.20)% (1.95)
THA —0.099 0.209 -0.366 0.394
(el=r) (1.29) (1.46) (6.77)%* (4.94 )
SCO 0.332 -0.368 —-0.994 -0.512

(=FEHE) (4.55) (2.49)* (17.91)#x (6.25)#x

USA —0.546 0.399 —0.886 —-0.214

(=) (5.67)x (2.83)%x (16.26)#* (2.71)#+
Constant 122071 -1.134 0.999 0.690
(6.17 )% (16.32)#x (6.58)x

HEA 127933 122071 127933 122071
T SRR ¢ ko] Ao, «= 5%A 9], #x= 1%AA F9]
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i R A 5
34 €] 34 9] 44 7}2]
F}ef ol K- 31.532 —34.753 -13.053
(10.69)%x (8.54 ) (5.13)x
upper 35.146 —-0.127 26.246 —0.266 28.853 -0.076
(12.15)# | (3.25)% | (8.46)#x | (3.37)xx | (10.78)%x (1.84)
girl —16.480 -0.149 —-9.325 0.094 —-9.765 0.344
(5.56)%% | (3.62)%x | (3.30)%* (1.32) (3.86)#x | (8.93)wx
bornetry 30.363 0.011 11.659 —0.286 —14.988 —0.027
(2.22)% (0.06) (1.70) (1.93) (1.35) (0.16)
with_par 8.968 0.300 7.629 0.071 8.770 —0.062
(2.10)* (5.12)x (1.72) (0.66) (2.70)x (1.24)
born_par 18.672 0.148 1.845 —0.384 14.579 0.039
(1.25) (0.74) (0.43) (3.92)%+ | (3.17)%x (0.56)
par_mid —2.360 —0.060 7.229 0.002 14.740 0.111
(0.33) (0.57) (0.56) (0.01) (1.87) (0.93)
par_high 11.580 0.332 11.718 —0.085 27.184 0.056
(2.79)%x | (5.76)%x | (3.41)%x (0.99) (7.76)%x (1.04)
par_scol —4.430 0.409 13.259 —0.023 30.567 0.102
(0.75) (5.09)#x (3.76)#x (0.26) (6.89)#x (1.49)
par_univ 35.511 0.550 11.451 -0.013 47.387 0.197
(7.18)%x | (8.08)%x (2.39)% (0.11) (11.25)# | (3.00)%*
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34 3}9] Rk 319 34 9]
book10 22.251 0.202 12.780 0.177 =7.277 0.144
(3.52)% | (2.27)% (1.97)* (1.16) (0.49) (0.63)
book?25 52.683 0.241 19.755 0.006 15.711 0.175
(9.94)+ | (3.24)%x | (3.36)%x (0.04) (1.15) (0.82)
book100 78.656 0.333 25.191 -0.032 39.772 0.182
(14.04)%% | (4.28)% | (4.03)#x (0.21) (2.91)#+ (0.85)
book200 90.090 0.383 30.128 -0.019 48.881 0.212
(15.77)% | (4.84)% | (4.87)%* (0.13) (3.57)%x (1.00)
rural -19.115 0.187 36.210 0.351 26.023 0.030
(1.33) (0.87) (2.04)x (0.63) (1.90) (0.14)
suburb —4.664 0.527 39.636 0.759 4.072 0.034
(0.33) (2.53)% (2.26)% (1.37) (0.30) (0.16)
intown 0.517 0.610 43.268 0.446 17.155 0.165
(0.04) (2.96)#x | (2.47)% (0.81) (1.28) (0.80)
clsz -0.103 -0.000 5.021 0.013 3.176 0.004
(1.78) (0.31) | (13.76)% | (1.37) (8.78)%x (0.62)
stutch -0.007 -0.000 -0.146 -0.003 0.136 -0.002
(0.16) (0.18) (0.68) (0.52) (2.45)% | (2.78)#x
mtfe 2.911 0.005 24.397 -0.073 -1.514 0.044
(0.92) (0.12) (6.03)#x (0.66) (0.39) 0.73)
mtexp -0.476 0.003 1.426 -0.000 0.352 0.006
(2.55)* (1.15) (6.89)%x (0.06) (2.75)x | (3.28)#x
mtba 39.472 0.175 8.391 -0.248 0.000
(1.53) (0.49) (1.02) (1.26) ®)
mtma 37.224 0.338 21.054 0.126 -0.288 -0.297
(1.43) (0.93) (5.36)%x (1.21) (0.03) (2.07)%
exexam 2.448 0.031 —34.806 0.108 -0.313 0.090
(0.75) (0.66) (8.96)%x (0.93) (0.10) (1.80)
schbudg —2.449 -0.015 | -11.277 | -0.127 8.750 0.059
(0.61) (0.27) (0.61) (1.26) (2.45)% (1.07)
schsupp -1.750 0.025 -20.207 | —0.122 -4.851 0.065
(0.43) (0.45) (5.02)%x (0.56) (0.97) (0.84)
schtch 13.502 -0.160 | =-36.019 | —0.042 7.046 —0.040
(1.25) (1.09) (4.18)#x (0.38) (1.61) (0.59)
schsal -0.275 -0.014 15.080 —0.564 5.773 -0.125
(0.08) (0.31) (3.34)%x | (3.31)#x (1.63) (2.29)*
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<¥ 4°| AZE>
i ygss A 5
3% 9] 34 9] 33 A
tchbudg —0.093 0.100
(0.01) (1.16)
tchsupp —5.852 0.016 14.614 0.110 -31.908 -0.022
(1.51) (0.31) (2.43)% (0.74) (5.25) (0.23)
tchind —0.700 0.038 2.828 0.110 17.171 -0.072
(0.19) 0.77) (0.53) (0.74) (2.88)#x 0.77)
tchsubj —0.734 —-0.111 0.000 —0.765 -1.590 0.385
(0.13) (1.44) () (1.50) (0.08) (1.21)
tcheoll 0.571 —0.109 -20.292 0.150 —40.769 -0.471
(0.12) (1.66) (5.58)#* (1.52) (4.29)%x | (3.15)%*
tchunion 0.098 0.051 —14.557 —-0.112 -1.699 0.171
(0.01) (0.55) (3.07)** (0.87) (0.35) (2.32)*
inf_supp —-0.962 —0.040 9.515 —0.242 -9.110 —-0.142
(0.25) (0.75) (1.98)* (1.92) (2.46)* (2.48)*
inf_kind -1.171 —0.061 14.191 —-0.135 10.756 0.266
(0.33) (1.25) (2.85)%* (1.02) (2.97)%x | (4.77)%x
inf_sub —5.155 0.010 —24.799 0.607 11.549 0.120
(1.29) (0.18) (6.64)xx | (5.26)% | (4.04) | (2.72)%*
inf_text 3.973 0.065 —-9.026 0.332 1.016 0.055
(1.05) (1.28) (1.98) (2.71)%* (0.32) (1.14)
mtexam —-0.593 —-0.015 —-0.871 0.084 0.347 0.034
(0.46) (0.88) (0.75) (2.63)% (0.34) (2.18)*
mthwk 0.007 —0.000 0.045 —0.004 0.040 -0.001
(0.35) (0.12) (1.30) (4.14)%* (1.37) (2.76) %
parcurr —0.730 —0.048 -9.791 0.084 4.625 -0.283
(0.22) (1.09) (2.17)% (0.74) (1.21) (4.81)%x
prtm —0.167 0.043 0.502 -0.529 10.302 0.067
(0.04) (0.85) (0.05) (2.31)% (2.99) (1.27)
prtl 0.488 —-0.018 38.676 -0.781 —-24.633 -0.080
(0.14) (0.39) (3.98)#x | (3.03)#x | (8.70)%* (1.75)
mtparent —-0.395 —0.040 —8.697 -0.270 -10.304 -0.035
(0.12) (0.90) (3.15)#x | (3.14)#x | (2.78)= (0.62)
diff_abil 2.091 —0.036 -35.606 0.081 -3.808 0.035
(0.68) (0.87) (7.78)%x (0.68) (1.39) (0.84)
remedy —3.427 —0.010 —8.716 0.199 —14.902 0.105
(1.11) (0.23) (1.21) (0.92) (3.29)x (1.50)
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37 9] 37 9] 37 9]
sch_mean 0.007 —0.004 —0.002
(8.68)#x (3.10)#x (3.98)#x
sch_sd —0.003 0.005 —0.002
(1.51) (1.14) (1.06)

Constant 406.958 —5.142 394.067 0.595 397.033 0.947
(11.28)#+ | (7.01)#x | (13.27)** (0.56) (11.72)#x (1.53)

Observations 4884 4884 2268 2268 4520 4520

R—squared 0.20 0.35 0.20
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[Abstract]

Shadow Education around the World:
Its Cause and the Effects

Jin Young Kim

This paper studies the cause and effect of shadow education around the world using
TIMSS data. Utilizing the information on the hours of extra school math lessons in
TIMSS data, we found that shadow education is very widely practised around the world,
mainly for the remedial purpose. Korea seems to be the sole exception in that extra
lessons are taken for the purpose of enrichment. In most countries students taking extra
lessons get lower scores than those who are not taking extra lessons, while in Korea
students who are taking extra lessons get much higher scores. From PROBIT and
TOBIT estimation we found that more educated parents with more interest in children's
education tend to take more extra lessons. At the same time many characteristics of
educational system such as school's autonomy on budget and curriculum makes some
effect on parents' choice on shadow education. We also found that in many countries
extra lessons crowd—out self—studying time. But in some countries, especially in advanced
countries in Europe, students who are not taking much extra lesson do not allocate much
time in self—study either.

Keyword : Shadow Education, TIMSS, Educational Production Function
JEL Code : 121, H42



