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The Interaction between academic performances of elementary, middle, and
high schools and apartments’ prices in Seoul
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Abstract

The purpose of this paper is to research the relationship between apartments’ prices and
academic performances of schools. Unlike previous studies, this paper includes not only
school performances for high schools but for elementary and middle schools as well. The
scope of research encompasses the apartments in the vicinity of schools and not the
municipal level. Analyzing the relation between school performances and apartment prices,
this study employs the simultaneous equation model through a seemingly unrelated
regression (SUR) using relevant data of Seoul from 2010 to 2011. This study finds statistically
significant interactions between apartments’ prices and school performances. Most importantly,
it was found that the performance of middle schools showed the strongest correlation to
apartment prices than elementary or high school performances. As for the matriculation rate
to Seoul National University (SNU), the effect of the apartments’ prices on school
performance has more influence than the other way around. Lastly, it was found that cram
schools have more of an lmpact on apartment prlces than the matnculatlon rate to SNU
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Table 1. Korean Studies on Educational Environment and Housing Prices

== = A= R EY qoln] Har
Model Studies Data Significant Variables related to Education
SYF99) | 1903 ArSA| LTI Chet BExAF | 83k Of%
Song(1992) | 1,871 Household samples from Seoul in 1990 | Dummy variable of 8" high school district
o | Z2 ApEsteld, DROEY, R0 1
7H T 0008 | 20024 M2 Al 487374 ofate Xt 2t80| Folob| LiERd
oy : = AL e = ; The number of cram schools, educational
Jin and Son | 4,873 apartment prices from Seoul in 2002 ; :
Hedo- 2005 budget, the matriculation rates to the
nic ( ) prestigious universities.
’\l;n;e[ %(5036) | 20034 MSA| 257 o] 9987} OHIIE = oA[atel
ode g 998 apartment prices from 25 Gu(borough) e
om et al. - : The number of cram schools
in Seoul in 2003
(2006)
" =2 OACHSH XISHE T} SHUH|IS momHad
HEANS | 20031 FAA| 157) T-RO| 311274 ofmE | 1= Pow b Hfg LJ';‘?LF AHiE, LSEA
(2004) Xl‘ﬂ oo'lé {E l ‘1T—~' l:x .
Chai and 3113 apartnent R Matriculation rates to the prestigious
K 04 G’u~Gun(bo$ou b i BLE)san in 2003 universities, the rate of cram schools, the
Won(2004) 9 rate of public facilities related to education
ZIto MOF MSCh ®ISHEDF 88t HO|7
200248 AZA| 257) Te] 58267) Ofmhe & | & oI 1E MECH TsEt 8 Bt
A HA(2006) | B elo ) ) ]
Sy 5 The matriculation rate to Seoul National
SIS Jung(2006) 5826 apartment prices from 25 S s B
Wieats ; A University and dummy variable of 8™ high
ial Siharsigly I Seall 1 J03 school district in Gangnam only
chica
st 200420054 M-2A[ 257 2| 83487 Oft
Model YR{2H2008) | E A= stolH| g
= Lim(2008) 8348 apartment prices from 25 | The rate of cram schools
Gu(borough) in Seoul in 2004, 2005
S SIAAM CHSINS 02 =
O|Z#4(2010) | 2008 EAFA| 14727} OHItE X}2 S8 Sty DS oAt g
. . School district reputation, the rate of highly
Lee(2010) 1,472 apartment prices from Busan in 2008 educated parents
- Meth TistE
Mz Ry = =
H@7(2012) .| 20101 DA 1'9797H OHItE XI-; The matriculation rate to Seoul National
Chun(2012) | 1,979 apartment prices from Daegu in 2010 i
University
3112
Hey
Spatial | ZlZDl0|Ye 20042 E 2006E7HK] MEAIQL 20 e
Auto- | ooy | AB EEBH 424 AlTo| OHIE FHAR|S | MY Bl £ 5718
) partment rice  index rom ate of increase of cram schools per
i Wirrr adl A pri ind f 42 | R f i f hools p
e . Si-Gu(borough) in Seoul and the suburbs of | student
ssive | Lee(2007) | gany for 2004-2006
Regre-
ssion
WY | A 9| 2000dRE 200767 HEA 257 FEOF | ycun romisig
o4 (2010) OtE X2 sel gud=tE .
Panel Kim et Apartment prices from 25 Gu(borough) in SRS;L?OIOf B T eI ARy
Model al.(2010) Seoul for 2001-2007

*

ASEY Bas

T o9l =00, AANERHNE 2420 ZEE.

Variables related to education were data from the Gu(borough) unit and were included in level-2 of the Hierarchical Linear Model.
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Table 2. Descriptive statistics

Bl Yd | BEHA | AR =gk
Variable Mean St. Dev. Min. Max.
20114 OjOf7FZ(Ere)
Sales price of apartment in 2011 (10,000 won) S7ide e Be000
20104 CHON7HZ(2HY)
Sales price of apartment in 2010 (10,000 won) 688z 60 L0ed 63000
20114 TAMIZHA(2HR)
Chonsei price of apartment in 2011 (10,000 won) e 25 4500 240000
o 2010 FMIZHA(BHY)

O}nL_E_‘EJXI Chonsei price of apartment in 2010 (10,000 won) 252 18613 50 i
54 ZATFEL Age of apartment 1476 950 1 43
Apartment (ZIpEE)A2 Age of apartment squared 30805 | 34364 1 1849
Complex = N|CH4 Total number of households 73866 | 88118 40 6864

Characteristics ZX}CHZ= Number of parking lots 87591 | 1096.15 15 9641
HEHE(m') Area for exclusive use 92.53 37.03 20.06 30145
X[SPIK] 2RARKS) Traveling time to Subway(rrinute) 6.46 450 1 45
HEFEEAL Heating system 0.34 047 0 1
S 3ZX Corridor 0.68 047 0 I
SI7FX| AH2|(m) Distance to the park 898.83 74248 14.69 4593.80
BHSIM7IEX| 7{2|(m) Distance to the department store | 219149 | 1856.39 4320 1005541
20114 13t 1008 M0 S
The matriculation rate to Seoul National University 0.76 0.80 0 415
per 100 3 grade high school students in 2011
2010 135t 100 M0 el <
The matriculation rate to Seoul National University 0.78 0.61 0 253
per 100 3 grade high school students in 2010
2011 Z=E5HI(%) Herrentary schod, 2011 87.07 7.03 63.10 100.00
stoiA Tt ;cﬁoi‘; t":; 2010H ZXE8H(%) Herentary schod, 2010 85.21 7.73 53.50 99.40
Ac:j:mic e by 2011 =38+11(%) Middle school, 2011 77.02 9.80 50.15 95.33
o s - 2010 =3+(%) Middle school, 2010 7149 10.28 4517 94.90
P Stores 2011 1155H(%) High school, 2011 77.36 10.12 41.07 99.87
2010 D 538H(%) High school, 2010 67.59 9.46 36.48 89.83
AHHTE HEH The e of 562 3.00 0385 11.00
B
ey oo =29H T
(BorGol:gh) number of cram schools per 100 students - 0% . 18
€7 10008 0|2 E(2) The 206 027 17 29

divorce rate per 1000 population

A3t olkE 744 Alole] BAS Wl

= L i
Z1(2001)9] At AR|SIALCT. ERATE 71E AFolA AmHE USsHol LS
Z-5-15%hl S99 olmE J1A Alolo]  FISHES] FEke 1 ERITL SAIEE HIESIK
E d43Eg0] Kot Zoz UEITE g+ol A OLS(Ordinary Least Square)2 EAS
0] R58+E olo] Tist =871 OItE 7HHo] ¥ &= OollE 710 ¥Ske niXle £EStuet 1S
| OME} OItE 7}40] =245 s9] ahul SEF 9] Alegtol 242 0.001, 0.00301%R
Zo] @5t Z0F LERGTE olmiE ZHFo] g8 T SAI8E HElo] 88 daoae =58
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Table 3. SUR result of equation (1) and (2)(p-value) - For sales price

Sadis J In(ofate T B RS EE]
ependent varl g0 SMAE | SeNNE stolMa s xiztg)
Insales _r‘ice) Test scores of Test scores of Test scores of In(matriculation
Independent var P elementary school| middle school high school rate)
Intercept 5.072(<.0001) 49.052(<.0001) | 19.989(<.0001) | 61.049(<.0001) | -1.638(<.0001)
ki el
Highly educated parents 0.377(<.0001) 1.226(<.0001) 0.731(<.0001) 0.095(<.0001)
In(Atul = 2+3) 0.890(0.0013) -2.524(<.0001) -0.364(0.3542) 0.484(<.0001)
In(cram school)
In(0]Z8) In(divorce rate) -2.433(0.0664) | -14.475(<.0001) | -17.150(<.0001) | -1.273(<.0001)
O} E OHOf 724+
B HOHZF24e-) 3.456(<.0001) 5.508(<.0001) 2.233(<.0001) 0.112(<.0001)
In(sales price t-1)
AL Age -0.036(<.0001)
(A X)2 Age squared 0.001(<.0001)
INGEEMICHSY In(households)  0.006(0.4919)
In(ZXICH4) In(parking) | 0.076(<.0001)
In(F-2HA) In(area) 1.073(<.0001)
ShE 7
In(RISFEZER] 282D 454 go01)
In(subway)
LHEFREAL Heating 0.052(<.0001)
S X Corridor 0.008(0.2867)
In(Z2!) In(park) -0.043(<.0001)
In(2ESPEY In(departrrernt store))  -0.008(0.0375)
In(MEH TEtD) | (019(<.0001)
In(matriculation rate t-1)
ESSL HAYHECL 0 003(<.0001)
Test scores of ele. t-1
BEHL SAEFECL | 010(< 0001)
Test scores of midd. t-1
DS SHALHENL ,003(<.0001)
Test scores of high. t-1
ANnestd
In(Ar2 S 28) 0.272(<.0001)

In(cram school)

(system weighted R2: 0.6452)

o] ggko] AR =etno P OLSEAOIME 6772654014 0.715%(=0.010x77.02)2F S A+53t

¥ A UL B 304 =5 0580 8 & 20 e S8 SdFEt E
ddute] By IV HiwsiEY, Fgu  EQ% Hos S51E xgol et 1ssl
(0.715%), Z=S81(0.256%), 1S8HW(0.203%) = ol 7] {18t HIgo] Hi= s #8 oflgt 1
oiirt? ol SIEFEr FEO BpQl  Estd JME FXMAX ZEF uE] Al FH]
T7.02%00K 1% QZW, OFIE JHAe Hi B AFths ARIEE miEY 2ol opte 34
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Table 4. SUR result of equation (1) and (2)(p-value) - For Chonsei price

sS4 J In(otTHE zE53tn gt D53t In(M-2
v S SieleH e SHEFE et e ZIetE)
SR ln(d‘::)nsei Hee) Test scores of | Test scores of | Test scores of | In(matriculation
Independent var P elementary school| middle school high school rate)
Intercept 5.766(<.0001) 52.222(<.0001) 19.333(<.0001) 58.345(<.0001) -2.203(<.0001)
oL 0443(<0001) | 1303(<0001) | 0793(<0001) | 0.098(<.0001)
Highly educated parents ) ) ) ) ’ ' ' ’
KX 57|
In(ARE =S #25) 1.165(<.0001) | -2356(<.0001) | -0.368(03512) | 0.460(<.0001)
In(cram school)
In(0]Z8) In(divorce rate) -1.040(0.4419) | -12.482(<.0001) | -15.612(<.0001) | -1.170(<.0001)
i z
In(OHIHE. FM7FAt-) 3296(<0001) | 5850(<0001) | 2543(<.0001) | 0.168(<.0001)
In(chonsei price t-1)
HAOEE Age -0.019(<.0001)
(BHAE)2 Age squared| 0.000(0.0007)
INEAMICH4) In(households)|  -0.035(<.0001)
In(ZXtCH=) In(parking) | 0.085(<.0001)
In(HE8HXA) In(area) 0.881(<.0001)
BlLx A 7
In(XISFAZER] 28AZD) 5 068« 0001)
In(subway)
AL Heating 0.050(<.0001)
S X Corridor -0.016(0.009)
In(Z&) In(park) -0.029(<.0001)
IN(2HSPE) In(departrrent store)  -0.035(<.0001)
In(M20 ZI&HEt1)

In(matriculation rate t-1)

0.031(<.0001)

ASSD SYNH T

0.004(<.0001)
Test scores of ele. t-1
SEHL SHAYHECL | 009(<.0001)
Test scores of midd. -1
RS SHPSHECL) 0001(0.0007)
Test scores of high. t-1
In(Ar a1 S 2+) 0.221(<.0001)

In(cram school)

(system weighted R2: 0.6234)
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