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ABSTRACT

Recently, the rapid increase in vacant houses in urban areas has caused various
problems such as worsening urban landscape, causing safety accidents, crime accidents,
and hygiene problems. According to the Statistics Korea Future Population Estimation
results, the growth rate of Korean population and households is expected to continue to
decrease, which is likely to lead to an increase in the occurrence of vacant houses. If
the problem caused by the occurrence of vacant houses is neglected, it causes not only
a physical decline such as a deterioration of the residential environment but also a
social and economic decline. In order to solve this problem, it is necessary to grasp the
spatial distribution characteristics of vacant houses at the local level considering the
existence of regional characteristics and spatial influence. Therefore, in this study, in
order to measure global spatial autocorrelation, the analysis was conducted centering on
the old downtown area of Busan, where there are many vacant houses through Moran's
I and Geographically Weighted Regression(GWR). In addition, the distribution of vacant
houses in different spatial units in Eup_Myeon_Dong and Census was analyzed to
evaluate the possibility of Modifiable Areal Unit Problem(MAUP), which differ in the
results of spatial analysis as the spatial analysis units change. As a result of the
analysis, the occurrence of vacant houses by Eup_Myeon_Dong in the old downtown area
of Busan had spatial heterogeneity, and the spatial analysis results of vacant houses
were different as the spatial analysis units were different. Accordingly, in order to
understand the exact distribution characteristics of vacant house occurrence, spatial
dimensions using the GWR model should be considered, and it is suggested that
consideration of the MAUP is necessary.

KEYWORDS : Vacant House, Spatial Autocorrelation, Geographically weighted Regression,
Modifiable Areal Unit Problem
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TABLE 1. Selection of independent variables

Division

Variable

aging index, rate of aging index, annual average rate of population growth for 5 years, ratio of elderly

population - society
active population change

population, ratio of elderly living alone, ratio of economically active population, ratio of economically

number of employees per 1000 pop, rate of employee change, change of establishment, number of

industry - economy

employees

employees per establishment, rate of manufacturing employees, number of wholesale and retall
employees per 1000 pop, rate of wholesale and retail employees change, rate of higher—level serice

physical - environment  ratio of old houses , ratio of new houses, ratio of small houses

TABLE 2. Results of multicollinearity test

Variable VIF

ratio of elderly population 1.31

rate of employee change 1.45

rate of manufacturing employees 1.24

number of wholesale and retail employees per 1000 pop 1.21

rate of higher—level service employees 1.46

ratio of small houses 1..34
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TABLE 3. OLS model result

Division Statistic
AlCc 156.239

R2 0.482

Adj R2 0.426

ratio of elderly population 0.001*

rate of employee change 0.094

Jariable rate of manufacturing employees 0.516
number of wholesale and retail employees per 1000 pop 0.180
rate of higher—level serice employees 0.380

ratio of small houses 0.017+

F-Stat 8.534*

Koenker(BP) 15.684*

Jarque—Bera 21.537+

Moran” s Index 0.084

Z-score 1.499

Moran's | (error) 0.528

Lagrange Multiplier (1ag) 0.057

Robust LM (lag) 0.036

Lagrange Multiplier (error) 0.024

Robust LM (error) 0.003

Lagrange Multiplier (SARMA) 0.060

* p<0.01
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TABLE 4. GWR model result
Division Eup_Myeon_Dong Statistic Census
AlCc 156.937 154.571
R2 0.550 0.640
Adj R2 0.447 0.495
Moran” s Index -0.001 0.001

* p<0.01
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TABLE 5. Estimation of the GWR model coefficients by census

Variables Minimum value  Maximum value Average value  Standard deviation
intercept 6.563 0.221 2.641
ratio of elderly population -0.033 0.048 -0.001 0.007
rate of employee change -0.093 0.301 0.018 0.047
rate of manufacturing employees -0.364 0.559 -0.014 0.035
number of wholesale and retail employees per 1000 pop —0.403 0.560 0.019 0.121
rate of higher—level service employees -0.057 0.089 0.005 0.020
ratio of small houses -0.304 0.374 -0.002 0.050
Local R 0.905 0.285 0.173
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GWR result
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