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Vacant House Prediction and Important Features Exploration
through Artificial Intelligence: In Case of Gunsan®

Gyoo Gun Lim** - Jong Hwa Noh*** - Hyun Tae Lee**** - Jae Ik Ahn*****

m Abstract =

The extinction crisis of local cities, caused by a population density increase phenomenon in capital regions, directly
causes the increase of vacant houses in local cities. According to population and housing census, Gunsan-si has continuously
shown increasing trend of vacant houses during 2015 to 2019. In particular, since Gunsan-si is the city which suffers
from doughnut effect and industrial decline, problems regrading to vacant house seems to exacerbate.

This study aims to provide a foundation of a system which can predict and deal with the building that has high risk
of becoming vacant house through implementing a data driven vacant house prediction machine learning model.
Methodologically, this study analyzes three types of machine learning model by differing the data components. First model
is trained based on building register, individual declared land value, house price and socioeconomic data and second
model is trained with the same data as first model but with additional POI(Point of Interest) data. Finally, third model
is trained with same data as the second model but with excluding water usage and electricity usage data.

As a result, second model shows the best performance based on F1-score. Random Forest, Gradient Boosting Machine,
XGBoost and LightGBM which are tree ensemble series, show the best performance as a whole. Additionally, the complexity
of the model can be reduced through eliminating independent variables that have correlation coefficient between the
variables and vacant house status lower than the 0.1 based on absolute value. Finally, this study suggests XGBoost
and LightGBM based machine learning model, which can handle missing values, as final vacant house prediction model.

Keyword : Vacant house prediction, Machine learning, XGBoost, LightGBM, Feature importance
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(E 1) Data Status and Sources

Usage data Variable name
Result of vacant
house Vacant house
investigation

Water supply_6 months_danger,

Water usage Water supply_12 months_confirmed

Electricity usage |Electricity usage

Land area, Building area, Gross floor
area, Main structure, Main use, Main
roof, Number of households, Number
of households[families], Number of
ground floors, Number of basement
floors, Approval of use date

Building register

Individual
announced price |Individual declared land value
information

Individual house

O . House price
price information b

Status of
Recipients of
Basic Livelihood

Basic Livelihood Recipient Status,
Basic Livelihood Recipient Ratio

Total population, Male population,
Female population, Foreign male
population, Foreign female population,
People over 65, Percentage of the
population over 65

Population

Point of Interest |POI Feature 1 = 3

7SN RELZRE Al T =7F #AA
37 (POI glolE = <3 2>¢} 2t} o] e 74
& AA F 624979 dlolElE FH3Ah

ol
[e

(E 2> Point of Interest Data

Variable Variable name

Elderly facility, Religious facility, Education
facility, Welfare facility, Residential facility,
Cultural facility, Commercial facility, Exercise
facility, Transportaion facility, Rest facility,
POI  |Living Convenience facility, Nature, Public
institutions, Health care facility, Environ-

mental facility, Industrial complex, Food and
beverage facility, Accommodation, Financial
facility, Communication facility, Tour facility
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Nature 0.150241 I e
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Welfare facility -0.09929 [Z12! 1] POI HIOJE Scree Plot
Environment facility -0.05486
Religious facility 00518 3 4> Skewness of Each Variables
Transportation facility 0.047067 Variable Skewness
Education facility -0.04319 Water supply_6 months_danger 33.839329
Water supply_12 months_confirmed 32.518073
FANA, AL8AA e ZAA AFIAA Electricity usage 17551314
S A9EtnE YRR POI W59 ABAS7 A Number of households 14539291
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(E 5 Accuracy and F1-score of Each Models by Algorithms

Algorithms Model 1 Model 2 Model 3
Accuracy Fl-score Accuracy Fl-score Accuracy Fl-score
Logistic Regression 0.93 0.80 094 0.83 0.83 0.67
Ridge Regression 091 0.76 092 0.78 0.84 0.68
Lasso Regression 0.94 0.82 0.94 0.84 0.83 0.66
SVM 094 0.82 0.94 0.82 0.84 0.68
Decision Tree 0.9 0.86 0.9 0.89 0.81 0.68
Random Forest 0.96 0.89 097 091 0.85 0.62
Gradient Boosting Machine 0.96 0.89 097 093 0.8 071
XGBoost 0.96 0.90 097 091 0.83 0.72
LightGBM 097 091 097 092 0.83 0.72
DNN 094 0.84 0.9 0.86 0.83 0.71
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Main use_apartment 038 Usage data Variable name
Main use_detached house -0.38 Electricity usage Electricity usage
House price -0.34 Building area, Number of
Number of households -0.28 households, Number of
: households(families), Number of
Main roof 023 ,
am. roof_concrete 0 ground floors, Number of basement
Main roof_slate 0.22 Building register floors, Approval of use date,
Main structure_wood 0.20 Main structure (block, wood,
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POI feature 2 020 detached house), Main roof
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