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A Study on the Methodology of Extracting the vulnerable districts of the Aged

Welfare Using Artificial Intelligence and Geospatial Information
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Abstract

The social influence of the elderly population will accelerate in a rapidly aging society. The
purpose of this study is to establish a methodology for extracting vulnerable districts of the
welfare of the aged through machine learning(ML), artificial neural network(ANN) and geospatial
analysis. In order to establish the direction of analysis, this progressed after an interview with
volunteers who over 65-year old people, public officer and the manager of the aged welfare
facility. The indicators are the geographic distance capacity, elderly welfare enjoyment, officially
assessed land price and mobile communication based on old people activities where 500 m vector
areal unit within 15 minutes in Yongin-city, Gyeonggi-do. As a result, the prediction accuracy of
83.2% in the support vector machine(SVM) of ML using the RBF kernel algorithm was obtained in
simulation. Furthermore, the correlation result(0.63) was derived from ANN using backpropagation
algorithm. A geographically weighted regression(GWR) was also performed to analyze spatial
autocorrelation within variables. As a result of this analysis, the coefficient of determination was
70.1%, which showed good explanatory power. Moran's 1 and Getis-Ord Gi coefficients are
analyzed to investigate spatially outlier as well as distribution patterns. This study can be used to
solve the welfare imbalance of the aged considering the local conditions of the government
recently.

Keywords: Elderly welfare wvulnerable district, Machine learning, Artificial neural network,
Geographically weighted regression, Spatial autocorrelation
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Table 1. Indicators for elderly welfare vulnerable district extraction

Indicator Explanation of indicators used to extract vulnerable welfare centers for the elderly
Welfare - Geographical distance capacity indicator
capacity - Within 15 minutes of considering the accessibility of welfare facilities for the elderly
Enjoyment - Elderly welfare enjoyment indicator
indicator - Spatio-temporal density considering the pleasure of welfare for the elderly
. - Economic indicators Considering the official land price
Land price - . S .
- The existing officially assessed individual land price
Elderly activity . Indi.c§to.rs of eldgrly activity considering the roati.ng population o
- Activity information for elderly people over 65 using wireless communication data
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Table 2. Valuable of the Welfare capacity

Welfare capacity of the elderly in Yongin-city

- Elderly population(point)
- Elderly welfare facility(point)
« Elderly maximum reachable distance(15 minute)

+ Road transport(line)

WWelfare distance capacity
000 - 68.60
66.60 - 21950
21950 - 463.00

A" 45300 - 82800

a® 82800- 153500

Kilometers
8

Figure 1. Elderly welfare distance capacity variable
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Figure 4. Elderly people over 65 using SKT
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Indicator Cluster map of the official land price Scatter plot by 10 clusters(official land price)
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Figure 5. Cluster map and scatter plot of officially assessed individual land price

Table 3. Range of the indicators per cluster

Range of the indicators per cluster
Cluster
Welfare capacity Enjoyment indicator Land price Elderly activity
1 896~1,535 0.900~0.263 2,195,077~2,811,825 4,137~5,907
2 594~598 0.125~0.262 1,606,575~2,195,076 2,836~4,136
3 462~593 0.083~0.124 1,200,091~1,606,574 2,021~2,835
4 334~463 0.058~0.082 872,624~1,200,090 1,399~2,020
5 247~333 0.040~0.057 606,947~872,623 968~1,398
6 163~246 0.025~0.039 415,193~606,946 667~967
7 92~162 0.014~0.024 262,694~415,192 411~666
8 35~91 0.007~0.013 144,096~262,693 201~410
9 9~34 0.002~0.006 62,823~144,095 58~200
10 0~8 0~0.001 0~62,822 0~57

42. MZE HE{HL(SVM) Bofsts
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Table 4. Prediction accuracy of support vector machine(SVM) simulation using experimental data

Predictive variables by cluster

(S 1 2 3 4 5 6 7 8 9 19 | Prediction
accuracy

1 2 1 0 2 1 4 0 0 0 0 20.0%

2 0 9 2 4 10 8 0 0 0 0 27.3%

3 0 0 | 2 6 31 33 0 0 0 0 25.5%

4 0 0 0 | 269 | 95 0 0 0 0 0 73.9%

5 0 0 0 23 | 842 | 49 0 0 0 0 92.1%

6 0 0 0 8 8 | 1007 | 0 0 0 0 91.5%

7 0 0 0 0 3 31 0 0 0 0 0.0%

8 0 0 0 0 1 17 0 0 0 0 0.0%

9 0 0 0 0 9 4 0 0 0 0 0.0%

10 0 0 0 0 6 0 0 0 0 0 0.0%

prediction | 10 | 049% | 1.0% | 121% | 41.9% | 44.6% | 0.0% | 0.0% | 0.0% | 00% | 83.2%

accuracy
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Table 6. Results of geographically weighted regression

Independent Regression coefficient of GWR Model's goodness
variable Min. Mean. Max. of fit
Welfare capacity -0.141 -0.0034 0.013
Enjoyment indicator -45.595 -12.368 23457 R*=0.701
Land price -0.0007 -0.0002 0 R{fdj 0.660
Elderly activity -0.019 0.0008 0.0125 AJIC = 1194.34
Intercept 571 6.74
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Figure 10. Result Maps of geographically weighted regression
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Table 7. Spatial Autocorrelation Results by Indices Using Morans' I and Getis-Ord Gi
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