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Abstract

This paper studies what affects the private education cost for the elementary, middle, and high school
students. It is a big issue now because there can be a problem in the equal opportunity for education if the
portion of private education cost is very high in the total education cost. If we spend more time and money
on the private education than the school education, it can cause the polarization among the classes and
regions. The excessive private education also can deteriorate the school system. we use various regression
and classification methods to analyze the cost of private education and find the important variables in the
models. we found that large cities spend more money on the private education than small cities. We also
found that high school students spend more than middle school students and the elementary students and

the household with more income spend more money on the private education.
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Figure 1.1. 2007 ~ 2012 Monthly average private education cost
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Table 3.1. Distribution of students
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Table 3.2. Survey items for 2012 private education cost
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Figure 3.1. Histogram of total private education cost and the histogram of the total private education cost after
log-transformed

Table 3.3. Distribution of total private education cost
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Table 3.4. The distribution of the general class private education cost
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Table 3.5. The distribution of the arts and physical private education cost
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Table 4.1. Misclassification rate

SRS Logistic Regression Random Forests Gradient Boosting
A 0% 0% 0%
AbaL s Al Ak 3} 0% 0% 0%
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Table 4.2. Important variables in the classification
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Table 4.3. The average of MSE in a test set

MSE 3 AR5 ARE AbaL S| A A5 AbL5H|
Linear Regression 0.35 0.33 0.38
Random Forests 0.28 0.28 0.33
Gradient Boosting 0.29 0.28 0.35

Table 4.4. The result of linear regression model for the total private education cost
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Table 4.5. Important variables in the linear regression model for the total education cost

W AT 25 (%)
ARk Akl A|ZF 47.29
sty F R 20.82
A & 10.31
S P R S i A d 7.33
7 AE 6.51
Hol 3 8AT 3.71
g 4 T8 1.27
2 AeAE 1.06
Wt & st ool i 0.83
FRo| BAES 0.38
wha} & sk o] A7k 0.36
= g 0.07

o, € B F ARSHE HESE VF0E FIAE 1,2009 ROy, FAEAE 1,4009 W1, vhX|
—0.1333 —0.1541 —0.2457

o} W AL 22009 Rrh(ehg — egen . = 0.12, efg —eZ0 0 = 014, ey — ety =

0.22). T3 guw Fol W F AluSH| Aol HW, 258w 9 FF F AWFHE 7|E2
2

Z F3hae 2,6009 Eov, dubA 15TuE 6,800 9, AEA nERE 1,500 9 v ot 4
B 25 AE E 7Pl 7P B F ALSHE A AL € ¢ rHeds - &P =
—0.26,e% = — enos = —0.68, e%c — eYEnl = —0.15). Lutua} AwEA| 7kl tisiME @ )
Z 1IARYe] SIS F AhSdlE 2009 S7FeH, ol Al s sk ALl S A Zkel] s A= 1004 )8t
o 37tz A9 S ke Ae & ArHetnng an = 1.02, eait®iy g = 1.01). 38 4H
o] &9 1% 10% °IMFH 10% = ol wet 4 F7 F Abwguls 30094 gadch 1
2|3 op o] KA R A E FEE 7IELE 7w vtk 500 94 S7HEH, ofmUe] o
ol wopgel webA 300 94 F7RRTE =3, oy WEAEE v R SEo] Fobd] m
2k 6009% F7Feth(e %770 = 0.97, %y = 1.05, e%%3F = 1.03, e%T,. = 1.06). B2

He] AAEF teliA B, opHR] HolE VSR ofmy gdold Aol € He T Al
SHlE 7009 #ad, F B BT Eo)d Aol 5009 fASA, vxEte g £ R BE AA|
5ol o A GkoAH o] e)Fole] HF °F 900Y @'5\—@3}(6(3}3”]3@01 - 6;&'&6391%01 = 0.07,
asiel — gm0 = 0.05, €dasme — €n oy = 0:095). 7H 25 tisiM s 9 B 77
AE0] 1009 W WA RE 1007+ D92 Z713e] weba] 8009 E71shn, Wi & dhgof Fo
e o] o] B4 ok sl wlEl 600 o] FAaseh T 1 o] AlZbe)| wheba] dek e 1A%
o] Z7he wj vith 1009 vlwke} ez ARG W Qo (550 = 1.08, egftY, guan = 0.99,
egﬂ}_ﬁr g uRe] T e 0:0574 — 006)

37FA ol th3l v 3t7] 9J3)A] linear regression WMHO 2 QW4 E o] H T Table 4.52
i 4 g7 F ARSHE AWt oA dutust AbmSAIZke] 50% 7Hke] He AW S
Ao F AtuSu]E AWshet Wtus} AARSAIZE W oEste Aeo] Bk AdH F8 ¥
T dvtud AARSAIY, 0 5 7, A9 1, AAle g ARSIz
Random forests WHH O 2 F AlW-SH|E o Sdl=t] oA Idutw s} AF-§A 7o) 36% ) Ae] &
E A3t Ytk (Table 4.6). I F& ARSI AZSA T 7HE 45, & F 78 S0 2
2 4=ty welA] random forests W A4 F AAnSu]E AWt Ewtnd AbuSA 7l
o] o]&stal It} Gradient boosting *H& ©]&3l € B+ & AHaHu|E ABshet] glojA dxt

q\l
iy
B
4

iy
>
o,
o



1134 Hyejeong Lee, Jongwoo Song

Table 4.6. Important variables in a Random forests model
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Table 4.8. Important variables when the total private education time is excluded in the analysis
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