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Abstract While the frequency of seismic occurrence has been increasing recently, the domestic seismic
response system is weak, the objective of this research is to compare and analyze the seismic vulnerability of
buildings using statistical analysis and machine learning techniques. As the result of using statistical technique,
the prediction accuracy of the developed model through the optimal scaling method showed about 87%. As the
result of using machine learning technique, because the accuracy of Random Forest method is 94% in case of
Train Set, 76.7% in case of Test Set, which is the highest accuracy among the 4 analyzed methods, Random
Forest method was finally chosen. Therefore, Random Forest method was derived as the final machine learning
technique. Accordingly, the statistical analysis technique showed higher accuracy of about 87%, whereas the
machine learning technique showed the accuracy of about 76.7%. As the final result, among the 22,296
analyzed building data, the seismic vulnerabilities of 1,627(0.1%) buildings are expected as more dangerous
when the statistical analysis technique is used, 10,146(49%) buildings showed the same rate, and the remaining
10,523(50%) buildings are expected as more dangerous when the machine learning technique is used. As the
comparison of the results of using advanced machine learning techniques in addition to the existing statistical
analysis techniques, in spatial analysis decisions, it is hoped that this research results help to prepare more
reliable seismic countermeasures.
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Table 1. Model summary using optimization scale

method
Model Summary

o Expected prediction

Multiple R Revised Norrj;!u;atuon Prediction error

2 -

R(M) R (1=Erron error Estimated |Standard
value error
931 867 | .862 .859 4 149 .01
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Table 2. ANOVA of the developed model using
optimization scale method

ANOVA
S e R
) | om | B | B
Residual 3535 334 146 157.132 .000
The entire :éé% 347
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Table 3. Optimization scale factor

Coefficient
Standardization factor
Standard N
s | brshm | |y
(1000)
Estimate error
Shape of the 111.9
buiding 228 022 3 2 .000
Material of the 63.
buiding .169 .021 2 002 .000
Dating of the 62.
bulding .161 .020 1 26 .000
Height of the 69.
building 174 .021 3 154 .000
The foundation 35.
(Ground Condition) 112 019 2 547 000
The strength of an 3162
earthquake 438 .025 2 1 6 .000
(MMI)
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Fig. 2. Model expression

1) Pedregosa, Fabian, et al. “Scikit-learn: Machine learning in
Python.” the Journal of machine Learning research 12
(2011): 2825-2830.
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Table 4. Machine learning results

Ma%fﬁnliaejggmg Train Accuracy Test Accuracy
k-NN 82% 73.3%
Random Forest 94% 76.7%
Decision Tree 94% 73.3%
SVM 84% 66.7%
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