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Prediction of Housing Price Index Using Artificial Neural Network
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Abstract Real estate market participants need to have a sense of predicting real estate prices in
decision-making. Commonly used methodologies, such as regression analysis, ARIMA, and VAR, have
limitations in predicting the value of an asset, which fluctuates due to unknown variables. Therefore, to
mitigate the limitations, an artificial neural was is used to predict the price trend of apartments in Seoul,
the hottest real estate market in South Korea. For artificial neural network learning, the learning model
is designed with 12 variables, which are divided into macro and micro factors. The study was conducted
in three ways: (Ed note: What is the difference between case 1 and 2? Is case 1 micro factors?)CASE1
with macro factors, CASE2 with macro factors, and CASE3 with the combination of both factors. As a
result, CASE1 and CASE2 show 87.5% predictive accuracy during the two-year experiment, and CASE3
shows 95.8%. This study defines various factors affecting apartment prices in macro and microscopic
terms. The study also proposes an artificial network technique in predicting the price trend of
apartments and analyzes its effectiveness. Therefore, it is expected that the recently developed learning
technique can be applied to the real estate industry, enabling more efficient decision-making by market

participants.
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Table 1. Housing Price Determinants

Factors Case
Social Population, Number of households, Public facilities, Real estate
X Level of income, Savings, Consumption and investment,
General Economic ) .
Balance of international payments
Administrative Land system, Planning and regulation of land use activities
General Oriented social, Economic, Administrative factors
Area Natural qualities(indicators, topography, geographical features, soil,
Natural o R . .
weather conditions, natural environment, risk of disaster, etc.)
Degree of access to public facilities and commercial facilities,
Land s Joes
The degree of access to hazardous facilities and hate facilities
Individual
T Quality and quantity of construction,
Building . o . 15 .
Condition of appropriation with buildings and land and local environment
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Table 2. Correlation between housing prices and

factors
Unemployment Interest rate Inflation
(=BF) (=BF) (=BF)
0.03 -0.08 0.05
Money supply Price index KOSPI
(=BF) (=BF) (=BFR)
-0.01 0.06 -0.10
households Completion Land price
(=SF) =SP) =SR)
-0.86 0.09 0.67
Loan interest Unsold home Volume
(=5F) (=SR) (=SF)
-0.68 -0.92 0.16

Fig. 29} Fig. 32 2013¥%H 20208714 22 A
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Fig. 2. Macroeconomic factors and housing price trends
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Table 3. Experimental plan

Experimental

Details
Factors

Subjects to

R Seoul Apartment Price Index
experiment

Macroeconomic(CASE)) :
BF;, BF; BF; BFy, BFs, BFs
Micro-factors(CASE) :
SF;, SF> SF;, SFs SFs, SFs
Learning Period :
2007.01~2018.12
Prediction period :
2019.01~2020.12

Input Variables

Experimental
period

Experiment

cycle Monthly
Learning
Objectives Up and Down
Learning e §
Methods Artificial Neural Network Model
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CASE, 1811 AXNA 9 u]X&d 89l

Table 4. Experimental results

Factor Prediction Number of
Year Quarter
Groups rate passes
CASE, 66.67 2/3
1Q CASE; 100.00 3/3
CASE; 100.00 3/3
CASE; 66.67 2/3
2Q CASE: 33.33 1/3
CASE; 100.00 3/3
2019 CASE; 100.00 3/3
3Q CASE: 100.00 3/3
CASE; 100.00 3/3
CASE; 100.00 3/3
4Q CASE: 100.00 3/3
CASE; 100.00 3/3
CASE; 66.67 2/3
1Q CASE; 100.00 3/3
CASE; 66.67 2/3
CASE; 100.00 3/3
2Q CASE: 100.00 3/3
CASE; 100.00 3/3
2020 CASE; 100.00 3/3
3Q CASE> 100.00 3/3
CASE; 100.00 3/3
CASE; 100.00 3/3
4Q CASE: 100.00 3/3
CASE. 100.00 3/3
CASE, 87.5 21/24
Total CASE: 87.5 21/24
CASE; 95.8 23/24

E3] A9 2 ¥(trial and error method)& =¥l

Folo] 22 29 ME(set) S FE3 CASES] 2902

BF, BF;, BF;, BF, BF, SF; Ot "7 7A1%Ql &

Qlofl A AHE YT o= CASEF CASE; Bt d&go]
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