=
Ze

SAIF A28 A3= https://doi.org/10.26700/shuri.2022.12.12.3.53
SH Urban Research & Insight Vol. 12, No. 3, pp. 53~74(2022. 12)

Impact of Transportation Environment on Housing Prices with
Lasso Algorithm

- * O** ;x*** — **¥
A - T AT ANt

Chae, Osung - Park, Jinwoo - Kim, Hyungjoo - Kim, Junghwa****

Abstract

Looking at domestic economic trends, per capita gross national income increased by
approximately 8% in five vyears, but the actual transaction price index of Seoul
condominiums doubled from approximately 88.6% to 155% for the first time in five years.
If such a steep upward trend continues, it may cause the polarization of income groups,
regional imbalances, and slowdown of economic growth, so studies and policy proposals
on the factors influencing the rise in housing prices are needed. In this study, the factors
that impact house prices are classified by characteristics, and their influence is quantified.
Additionally, we conducted basic research on the development of a house price model
that considers traffic environment factors as well as urban characteristics, in comparison
with the results of the Hedonic model, often used as an existing house price
determination model. The spatial range in this study is based on the city/county area of
31 Gyeonggi Province, and the first Gyeonggi Province quality of life questionnaire survey
material, were used to quantify traffic environment and population characteristics. For
geographic information, we collected the administrative area status data of the Prayer
Agency (2019), and in the case of housing prices, the housing price data presented by
the Ministry of Land, Infrastructure, Transport and Tourism through the public system
(2020). From the collected data, the optimal house price model was selected through the
turbine principle, the house price determinants were selected, and the influence of the
variables were compared. As a result, the second phase new urban area and other
regional characteristic variables were revealed as variables that had a major influence on
house prices. Of the various traffic environmental characteristics, only traffic safety did not

*

*

e RMtE R e ST

XKKX¥%

*

A7|stn A - wEZsH SRS (Kyonggi University - codhtjd@kyonggi.ac.kr)
A7|tHstd TA| - wEZEm MAPY (Kyonggi University - ref4545@kyonnggi.ac.kr)
A9

AATLY (Advanced Institute of Convergence Technology - hyungjoo@snu.ac.kr)

Z7|tHet EA| - WEZSH} w4 (Corresponding Author - Kyonggi University - junghwa.kim@kyonggi.ac.kr)

53



FEEAIGT H123 MBS | S M305 2022.12

impact house prices. As the traffic congestion increases toward the city center, the
satisfaction level for private use, which is more inconvenient than public transportation,
tends to be inversely proportional to the house price. The better the accessibility to the
facilities, the higher the house price. Finally, as a result of comparing the performance of
the Hedonic model and the Lasso model via R, the performance of the Lasso model was
approximately twice as good as that of the Hedonic model. However, since this study
analyzed the house price determinants only with the house price data of a specific area,
additional studies are needed to analyze the house price determinants of a wide range of
areas where the limits are clear.

| Key words | FEI7}Z, R, Lasso Y125, WEEH, UEEE AEA|
House Price, R, Lasso Algorithm, Transport Environment, Aatisfaction, New Town
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B9 B Agte] WolA| gl FAloltt Mgt Mo I x|old] BaEn £5AZ0
FIBhe £ A, TG, 37, —%} A 5 U Ael HgSes ddna ol A

rir

S B85S oV 4 e FEH ] G vl 895S oot Hlwet A
wjojgheh(e]E-8, 2007; 7385 - M2, 2013; Funke & Paetz, 2013; Chihiro et al,
2016 Yu Wei, 2017). FE7HARES 12 off 37t 54, AAE 59 §4S W95t
Hop A2 FE7A n|2]= FFe A% A7 E3F EA4 FeHKim and Park, 2008;
Youn and Lee, 2013; Park, 2013; Ju, 2018; Wang et al., 2019). HlH[o]&] A|th7} ZefishH Al
B2 O] dlolB7t SH 5L AN o]F Abgo] o] FRstal #Ashs Hhe HAIE EAR
o =S AwAMEolE O] A glolE 9 o] Botxol wat Mgt thE54l ol Sl AT
7h thfbatoln] A AP0 APe HA &= 4 Stk ol&et tlole 249 A S5S
7] sl WAlegolehs Wio] /BT AL thefet ool A ARE AL Qlet, SEARE MAl=] Y o]

= 1 el
785 ol-8A A S HolFA] o= WAo)7]of AR SfnlE ekl 1A gkot
JAAAE AYstr] ot & AFolA= Lasso BEE 7|HIe R oF FE7FARYS F4f
FE7HA] FFe PAE QUES A4S olF FE/HAS] vty mE= go] Aol
Hedonic 23y A& H|wsi 2z} ghct

1.2 &+ W8

AR S LAY FF Alfe AASH] s FE7H A+5(Ko and Park, 2010;
Park, 2013)& 7|Hre 2 FE7A WEH IS L=t d75(Lee, 20105 Lee, 20125 Kim
et al., 2016; Hou, 2017; Wen. et al., 2018; Ping, 2018; Bae et al., 2018)= &l €714
F&= A= 8052 B4ERE Rt FHS sASsAT EoE, 7]E Hedonic 29
At vE Fofl wEE R4t TAQ B4o] aHH FEVIARY Ao V|2 AFE
Aegskna ssct,

B Apoldel B2 WSk AVE 310 Al - A AEoR Slgon, RERAT AT
E4e A Sl Al1Ak A7 4ol A AEZAF ARE AT AHgEE 7=
o AR (2019), FEIHA S A4, FELET AN AR LH (202002 5
Ho A AAoHs QWA 1F 5 ol WA 85m? ~ 102m?e] == FE7HE
dlolerts sk, 2195 ol FE7HS 2tz o] 3%, FE7HE WEY] Fol thE sfof
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H-S S 2 Hedonic 232 7|9Ho 2 gt FEH7FA AA Q1S A6I3 e 11 dxf EX]9]
H5u R o] stz Qs Fe7t4 o] MEsh=tl EAY KEdo= Igh T8 14

. A 3}
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<HE 1> Lasso 238 O0jg =l Al

T = 2 2|
FHEZHA (2r24/H)
4 E H=10=0
ol 24 10t = 1, 200 = 2, 30cf = 3
- © 40t = 4, 50tk = 5, 60CH O|4t = 6
ZQIHEN 2 =10==0
7 A g2 AR AS =1, Y ¢S =0
ES ot o 1E o4 = 1, 1E 0|2= 0
0~99 = 0, 100~199 = 1
2t IPAS 200~299 = 2, 300~399 = 3
400~499 = 4, 5000|4 = 5
S o= Az =1, 07F=0
" Z e R Az =1, 09%=0
° S E ofItE HZ =1 O0AR=0
7let AZ =1, 07%=0
A Tt CHIZIR: = 1, 191 74t = 0
2| 17] AMEA| 2% g =1, 25 Q& =
27| MEA| =3t E =1, B3 O & =0
i REEL ma e =1, By ot =0
|| .
il TR AQA|ZH (6o
- 2 (FAHAY BHR + A BH2 + stmRH S5t2+
° il of2l0] BB + ETEE U ALR)/ 5
s At 02 BOIE =1, o7t BOHE =2
o g o7t BIZ = 3, P 01 = 4
2 A== AL - i B
) tizns (H2 018 YSE + X5HY 018 UEE )12
H=
4. 24

4.1 Lasso Algorithme| &g

Lassot= Least Absolute Shrinkage and Selection Operator®] SFAF2, Z|F-E2|5to)| A 11y

el glof W

A FEot A WHE Y e|Eo|tH(Tibshirani, 1986). &

ATl

Lasso Algorithme ©]-8-5}% Hedonic 8-S 45131, ©]E Lasso Z@gol2tal 2] s}t3ict,

Lasso o] 7| Egej= 4] 13 Zr}
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<23 2> Residual sum of squares step applied in Lasso
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<% 3> Subset selection step applied in Lasso

2 A9 Lasso @2 oA S)ap Al BElS AAsH= 7]E Lasso =& ( Robert, T. 1997
“The lasso Method for Variable Selection in the Cox Model” Statistics in Medicine .)¥=
22, CP- A Curve® ERILHE o83t 22 HIFHAIAE F71eteh. Rl = HEl
o] W7t EA A BEEEH|(TSR, SNBSS ES} 34 Afo9] vHlg= A o)of|lA 249
2H5S Slol AAEH Y s RE EdSEH o gt 28 9] e Ao etk =
2rH(Marwa Ayadi et al. 2015). ERlI¥2 oA AFEE= CP-A CurveE ©]-85t%] Lasso 23
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(19 7>= &3l shrinkage 2Ixfoll w2t CP o]l ¥Eeta & 4= Urh shrinkage 2|27}
A5 CP7F Haste FAIE HolAT, 103] 27+ CP7F A4Stttz 112137 8= CP7t
S7FtAY A4Sk ARt 24 CPE ==% 23 shrinkage 15212F Al 14719 £4=
AEslE o, 4 CP0.09982)E 7Hl& & &+ Ut

(=R}

<A™ 7> CP -B/Max | B | curve
MSE(Mean Square Error)@h Zxke] Algoll tie BtS gt gho g SA2 F4o] JeA o

st Aol Ar 2 wo] AL T 7 Zlo] Ae42 FA o] HEAo] =t & 4~ 9t MSEQ]
Aot gS FAoE B flaf & BdoA= ALt Log(A)E AM8sHo] shrinkage 217t
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H A#e] W2 MSE g =& }%ﬁ}‘ﬂﬂr

(18 89 x5F-2 Log(A), y&& MSEE oJujettt. 7tz 214 A2 shrinkage 2|2of] o
MSE 215 Y, Al= 34 A2 %I‘)ﬂ e MSE ¥12HE-S yehdch, 87 e WEs
= MSEEZ] B 522 ojujgit}, 1582k Al, 2|4 MSE(0.010409091)E 7HI: Log(A)E

AESHATE 1 AT Log(A) = -7.62999999913..., A= 0.0000000234422882... 4-& &<lgt
2= 9oith HEAH o7 A=ES HA MSES £ RMSE% AFES1e] 0.10202495..2 0.5Xch
2F2-S BRlstytt. RMSEE MAEXRTH o)A tis] o wizdshA ¥h-gsl7] w2 A&

% W 9% avdolet & 4 qlow 0o AMeSE g ndolst @ 4 9tk A
Woll A RMSEE 0.58 71508 ¥Hagste] 0.5 o] 420k 1, ughe] 3k 002
Aelstel sld wEe fasihn Wk skt

o

H

<%l 8> Lasso 23 MSE calculation

4.4 lasso Py sk EAM

T HE WO F 1719 ASgE REolA A2t & S50 T 246k RSSA
A, Shrinkage 27, Subset selection, MSEE718] & 4THA| 9] x5 AR & 7P A50] =2
TE7FA 244 Bdlo] &4 JFde kit A 2dlo] titt £459 dFEE o
1" 9y 2

27] AZAl 2193t 11 9] A £AdE0] ZH 460.38, —804.93(VHl/®B) o2, FE7A ] &
FF= A= Ao=m Yestth 27] A S] FH 93] ojF= FEIHA 3424 dF=e, 1
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-1000

<2l 9> Analysis of the influence of determinants on housing prices

<E 2> Analysis of the influence of determinants on housing prices

APART
90.01

PUBLIC

142.72

2+ HOUSE

90.01

CAR

-43.76

1 HOUSE
-258.16

SAFETY | SATISFACTION | SATISFACTION

0
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1T

CONVENIENCE | TRAFFIC
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EDUCATION

0

OTHER SITE
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033
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= A1) 711 F4she oM Hedonic ©P3} 7*11‘3*, EH—’F T EAE e FEES
aleste] dde wt A B4 W

N J
=)
2
o,

Kl

Az Ak, e 2 {ﬁxﬂﬂ # NE FFHS wiAISH] w2l
o

= Le
2 & AR, ol ANZZ ST 240l ol BEIE @A)
i

AN
i)
N
)
o

) = .
(figure 9) THIAA x%E BEAH A4S UL y5L o2 Rol4s ojujgitt nE
mHo| HFA3 o
nHo| 47} e xv,;% BEE] %ﬁ%ﬁ’%—é— sjastelch, Ea o] 2 m o FhesE 3
5y 2ol olz o
o MSES 415 451 0
0.5 Blgtolme G meloje} & 4 QAR W4 gho] EAIE 4 gl S —
w2l (2 10y 2ol ©.E% 9 THE AP FashHE Ao YRt Hedonic 2F
T} Lasso B8] Be A5G wlad A7 RMSEZL 20171 2hast Ao vehy, nao] 4%
o] gt AL & 4 AATHE 3. (17 11) e molA] F »g 7ko] Al HlmaiRe

o, Hedonic g2 2| Wt w2 FEi7}A 9] 2jol5 A H2] ¢k= HHAH, Lasso 2P oA

0 06888

<& 10> Hedonic 2§
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+ AFHste] ke FEZFAL] 2tolE A BHAl Qlrk, ERE AFAF B4 SOl 7o 9
T tpolo] JFEE A= v = siAstal Qlok ERE Hedonic 232 w-gehd 57t =&
o5 ko]l AASHA e AIEE Lasso REollAd wEehd whHEo] gk gls 202 g
et o]y MeE9] S /g o s I Hedonic, AR SH] e =

slotal, FAHA FAE F|A3) 3ho] o]F M| oh= Aol 70}3}1]‘?_, Lasso 23] %,

Lasso algorithme &3l A& HA| 9= HeS AP AAefste] HIAY Y-S F5517]0
AR FFolvt FAAQ FFe FadfskAY FHiStelA siAlsHA] b=

<H 3> Comparison between Lasso and hedonic models

Hedonic 2§ Lasso 2
MSE 0.039 0.01
RMSE 0.199 0.102

Coefficient comparison

-1750

-2000
Age Marry car_s Pub. job Edu  income House_1 House 2  Apart ETC HH Con_TT T Safety Others New T1 New T2
-118.4378 -16.0371 -74.3773 -1863.797 -9019632 0

-804.93 0 460.38

Hedonic -106.2751 -0.4485 -16.716 -53.0056 7271  -79.685 39.0117 67.8063 -159.7857 82.8589 17.17055 o
— L2550 90.51 033 -3.45 -43.76 14272 -80.89 0 128.78  -258.16  90.01 0 -104.16  -187.65  -25.31 0

Hedonic emlasso

<& 11> Hedonic & Lasso Coefficient Comparison
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