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Prediction of Housing Price Index using
Data Mining and Learning Techniques

Jiyoung, Lee, Jae Pil Ryu
Deputy Department Head, KIS Pricing

2 o 4% Afo Higt Flo] FEE WA dolels 83t A Wy Eo] sty QAT HEAl Hopof gt
He dlol" 19 FA™ES WaEst YUtk tEo] At A 59 A4Alo] HEWA HF4HA A7t B
Ab Aol |2 GFol A et o] E ATolAE 71EY 4 dolErt obd Al2A RES wrgs g
dlolEl & " AEHto|YF}t k-meas FNEES 5ol S5k WRbS AGetL == dolHE v oE AFAAY
SH5S B3 8 259 HFES A&t St} 20129 5E 2019971R]9] Ho|EE Sk 717k 2 Fha 20204
TE q= 7|zto = dAgste] A¥S Mt A3k, T 71| CASEAIA dl= H3o] oF 80% o2 43191 F¢|
A9 A FIHA Y] A& Fx B3 St AAE Btk £ AFE B4l ArEA QlojA HEAE A1 3o
AEOIA JAFAFGH L2 A A9 E8 5 T/ E - A4 Hlold 4 dlojE 9] fiA] dlolE gE

ol tigt gl SAHVE 7|ttt

FRO| : HEole], AFAAY, YAEY, FEAL, BB

Abstract With increasing interest in the 4th industrial revolution, data-driven scientific methodologies
have developed. However, there are limitations of data collection in the real estate field of research.
In addition, as the public becomes more knowledgeable about the real estate market, the qualitative
sentiment comes to play a bigger role in the real estate market. Therefore, we propose a method to
collect quantitative data that reflects sentiment using text mining and k-means algorithms, rather than
the existing source data, and to predict the direction of housing index through artificial neural network
learning based on the collected data. Data from 2012 to 2019 is set as the training period and 2020
as the prediction period. It is expected that this study will contribute to the utilization of scientific
methods such as artificial neural networks rather than the use of the classical methodology for real

estate market participants in their decision making process.
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Fig. 1. Course of Text Mining
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Table 1. Correlation coefficients for Key Keyword
big deposit small deposit tax
(= EF) (= £FR) (= EFR)

Price Index 0.16 -0.45 0.11
station area trade loans
(= ER) (= £F9) (= £Fs

Price Index 0.40 0.65 -0.04
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Table 2. Correlation coefficients for Key Keyword

reconstruction(= Big deposit land
GF) (= GR) (= GRy)

Price Index 0.38 0.16 0.02
subscription apartment resale

= GR) = GF (= GF

Price Index 0.36 0.46 0.53

737 Uehdet. 53] @87t e 8019 Aot £

3.3 23T By
ATAAET sk 792 HlolEEe] HeES d4lskaL
B2 EA|(classification problem)E 3| 2sH= v]AH

24 md(nonlinear analytical model)e]t}h. 3] <l
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Fig. 2. Structure of the ANN
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Table 3. Experimental plan

Factors Details
SUbJe.CIS to Korea House Price Index
experiment

Group of Experts Factors(CASE)) :
EFy, EF; EFs, EFs EFs EFs

General population factors(CASE?) -
GF1, GF2 GFs, GF4 GFs, GFs

Group of Experts Factors(CASE) -

Input Variables

Keyvvqrd Text Mining
Extraction . .
General population factors(CASE,) :
Method
K-Means
Learning Period :
Experimental 2012.05~2019.12
period Prediction period :
2020.01~2020.12
Source of Naver Trend Search Frequency
Experimental

Data Collection (Weekly)

Learning Artificial Neural Network Model

Methods

ol& 8 AEI/T ke duk Jdo 2 e s 3
o9l 9 7|Y=E gl AETo] Yt k-means YL
502 FE510 ol 7|Y9ES] HFH A v
A oF3t.

FAH 7952 HIAHS Y9 Table 13} Table
20014 ZoJgt &5 TolQl Rt GFE AQlstH ole
AT T59] fE o= AMgEY. B 32
742 AR skl 8 @ T A4t ARseld Ak 181

St g & X427t siEtsbd shgolgtal Fosict. Ag 9]
RE dojgE F8 992 SFsa AAET S

717k 201249 % S5ERE 20194 7K olH, o= 7]{
2 20209%0|t}. Table 32 2 A+ AEALE 3
g3t HolH Fig. 32 A IHE TSkt J%Olt}.

Collection of expert reports Identify the relevant Twitter

i |

Text Mining Analysis

K-Means Analysis

l |

Extract Keywords for Extract Keywords for
Expert Group Factors General Population Factors

Collect Naver Trend Search
Frequency Values

l

Generation of artificial Insert
neural network models Input Value

l

Analyze predictability of
learning models

Fig. 3. Experimental Process
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Fig. 4. Prediction Strength and Target Value

Table 4. Experimental results

monthly Factor Success Number of Result/
Groups rate passes Target
; CASE; 100.00 a/4 0.90/1.00
CASE> 100.00 4/4 0.78/1.00
5 CASE; 100.00 4/4 0.93/1.00
CASE> 100.00 a/4 0.92/1.00
3 CASE; 20.00 1/5 0.89/0.20
CASE 20.00 1/5 0.93/0.20
Total CASE; 69.23 9/13 0.91/0.69
(19 CASE: 69.23 9/13 0.88/0.69
4 CASE; 50.00 2/4 0.53/0.00
CASE2 0.00 0/4 0.94/0.00
5 CASE; 50.00 2/4 0.93/0.50
CASE> 50.00 2/4 0.97/0.50

] CASE; 100.00 5/5 0.86/1.00
CASE; | 100.00 5/5 0.98/1.00
Total CASE; 69.23 9/13 0.78/0.54
Q) CASE 53.85 7/13 0.96/0.54
, CASE; 100.00 4/4 0.93/1.00
CASE; | 100.00 4/4 0.99/1.00
. CASE; 100.00 5/5 0.89/1.00
CASE; | 100.00 5/5 0.98/1.00
. CASE; 100.00 4/4 0.87/1.00
CASE, | 100.00 4/4 0.94/1.00
Total CASE; 100.00 13/13 0.90/1.00
€O CASE 100.00 13/13 0.97/1.00
o CASE; 100.00 4/4 0.90/1.00
CASE; | 100.00 474 0.95/1.00
. CASE; 100.00 4/4 0.97/1.00
CASE, | 100.00 4/4 0.99/1.00
" CASE; 100.00 4/4 1.00/1.00
CASE; | 100.00 474 0.98/1.00
Total CASE; 100.00 13/13 0.96/1.00
4Q CASE 100.00 13/13 0.97/1.00
Total CASE; 86.54 45/52 0.89/0.81
av CASE 80.77 42/52 0.95/0.81
5. 48
2 dv= A998 ¥83F dlolE(unstructured

data)E FFSKregularization)dle] HsAH} AAH
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™ CASE & 525 FolA 22 453], 42319 W
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oA 2 A9 AFES ol Uk



H|0|E{OO|

I Si57IYE OIS SN 05 53

=
SolA BTl B F1YES S50 F9H A
£ =g AolE B4 1
ZrS ATAAY sH50] AF folHE ARt

HollA o7k Aeal ALY tefet ol o
it THEAR B A7 AYEVIE 7Rt

REFERENCES

[11 J. Y. Lee & J. P. Ryu. (2021). Prediction of Housing
Price Index Using Artificial Neural Network. Journal
of the Korea Academia-Industrial, 22(4), 228-234.
DOI : 10.5762/KAIS.2021.22.4.228

[21 D. W. Kim & J. S. Yu. (2013). Analysis on How
Psychological Attitudes on the House Price Affect the
Trading Volume. Korean Association For Housing
Policy Studies, 21(2). 73-92.

DOI : G704-000825.2013.21.2.005

3] K. M. Kim. (2018). A Study on Dynamic Correlations
between the Seoul Apartment Market and Factors of
Macroeconomic  Variables. Korea Real Estate
Academy, 73(1), 115-129.

4] B. M. Kim, S. B. Kim & E. S. Cho. (2020). Using
Mechanical Learning Analysis of Determinants of
Housing Sales and Establishment of Forecasting
Model. Journal of Cadastre & Land Informatix, 50(1).
181-201.

DOI : 10.22640/1xsiri.2020.50.1.181

[5] H. J. Chun. (2020). Big Data Time Series Analysis of
the Relationship Between News Coverage Apartment
Price and Trading Volume. Korean Society of Real
Estate Law Society, 24(2), 53-69.

Ol : 10.32989/rel.2020.24.2.53

[6] M. J. Noh & S. J. Yoo. (2016). A Relationship between
Sales Prices of APT and Consumer Sentiment. Korea
Research Institute for Human Settlements, 89(1), 3-13.
DOI : 10.15793/kspr.2016.89..001

[71 H S. Yoo & J. H. Chung. (2015). The Lead-Lag
Relationship between Housing PurchasePrice Index
and Consumer Sentiment Index. korea real estate
research institute, 25(4), 49-61.

CI : G704-001886.2015.25.4.002

[8] T. J. Cho. (2014). A Study on the effect of the
sentiment index to the housing market. Korean
Association For Housing Policy Studies, 22(3), 25-48.

CI : G704-000825.2014.22.3.002

[91 D. W. Kim & J. S. Yu. (2013). An Analysis on How
Psychological Attitudes on the House Price Affect the
Trading Volume. Korean Association For Housing
Policy Studies, 21(2), 73-92.

CI : G704-000825.2013.21.2.005

[10] S. Y. Heo, J. Y. Kim & T. H. Moon. (2019). Consumer
Sentiment in On-line Community and the Variation of
Real Estate Market. Journal of the Korean housing
association, 17(4), 31-41.
DOI : 10.22313/reik.2019.17.4.31

[11] J. P. Ryu, C. H. Han & H. J. Shin. (2016). Sector
Investment strategies Using Big Data Trends. Korea

Institute of Enterprise Architecture, 13(1), 111-121.
DOI : G704-SER000010357.2016.13.1.004

[12] J. P. Ryu, H. J. Shin, M. H. Kim & J. K. Baek. (2017).
Pattern Analysis of Stock Prices Using Machine
Learning and Data Visualization. Korea Institute of
Enterprise Architecture, 14(2), 189-197.

[13] G. Neha & R. Rinkle. (2017). Analysis and
visualization of Twitter data using k-means clustering.
ICICCS, 15(1). 15-16.

DOI : G704-SER000010357.2016.13.1.004

[14] J. P. Ryu & H. J. Shin. (2018). Portfolio Selection
Strategy Using Deep Learning. Korea Institute of
Enterprise Architecture, 15(1). 43-50.

DOI : 10.22865/jita.2018.15.1.43

[15] J. M. Lim & M. H. Lim. (2016). A Study of the
Relationship Between Agents Sentiment and Housing
Market. Journal of the Korean regional development
association, 28(3), 147-164.

CI : G704-000688.2016.28.3.005

0| X| Y(Jiyoung Lee)

20179 24 : STiet At
BAR-SASIHF-5AFSEEAY

20069 4¢ ~ @A @ KISHHEE7T ¥
s g

- THilEok : BEAsh 71AIeE, deld

- E-Mail : jiyoung.lee@kispricing.com

EEE

=

Fejstel

—_—

IZi(Jae Pil Ryu) [Halel]
20179 29 : A diste des
St A JgZsH %i“ﬂ#/\})
20134 109 ~ 20169 109 : KIS
AAY7 F83gATAE

- 20169 11¢¥ ~ @4 : KISHEH7T
HIHEE FA A

- TR F83E, V1AIgks, |Ed

. jaepilryu@kispricing.com

- E-Mail



