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Performance evaluation of feature selection algorithm for selection of collapse
estimated ground motion intensity measures
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Abstract: To identify an efficient and accurate feature selection algorithm for filtering seismic intensity indicators,
the performance of four common feature selection algorithms, MIC, ReliefF, XGBoost and Lasso, was compared
and analyzed. Based on the incremental dynamic analysis results of single-degree-of-freedom structures and the
ground motion features, the feature selection regression model was established, the ground motion features was
sorted and screened according to the Euclidean distance, the performance of the feature selection algorithm was
evaluated according to the screening results, and the least squares regression model was established based on the
incremental dynamic analysis results of the 2-storey, 4-storey, 8-storey and 12-storey reinforced concrete frame
structures, and the standard deviation change of residual was used to measure the prediction ability of ground
motion intensity measure selected by different feature selection algorithms for structural collapse. The results show
that the accuracy of the ground motion features screened by the Lasso regression algorithm is 31% higher than that
of other algorithms when used for structural collapse prediction. The results can be used as a feature selection

algorithm reference for the selection of ground motion intensity measures in the uncertainty analysis of ground motion
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in the structural vulnerability analysis under the performance-based earthquake engineering (PBEE) framework,
and can also be used as an effective feature selection algorithm reference for the selection of ground motion intensity
measure s suitable for structural collapse prediction.

Key words: ground motion intensity measure ; feature selection algorithm ; structure collapse analysis; incremental

dynamic analysis; least squares regression
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Table 2 Key parameters and settings of different feature selection algorithm
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Table 3 Earthquake events and the number of ground motion records

WRE TS NGA 7% Hugz et H 9 MM, MRS R &
1 231 Mammoth Lakes-01 1980-05-25 6.1 2
2 1203 Chi-Chi 1999-09-20 7.6 2
3 829 Cape Mendocino 1992-04-25 7.0 2
4 169 Imperial Valley-06 1979-10-15 6.5 2
5 1176 Kocaeli 1999-08-17 7.5 2
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6 163 Imperial Valley-06 1979-10-15 6.5 2
7 1201 Chi-Chi 1999-09-20 7.6 2
8 1402 Chi-Chi 1999-09-20 7.6 2
9 1158 Kocaeli 1999-08-17 7.5 2
10 281 Trinidad 1980-11-08 7.2 2
11 730 Spitak 1988-12-07 6.8 2
12 768 Loma Prieta 1989-10-18 6.9 2
13 1499 Chi-Chi 1999-09-20 7.6 2
14 266 Victoria 1980-06-09 6.3 2
15 761 Loma Prieta 1989-10-18 6.9 2
16 558 Chalfant Valley-02 1986-07-21 6.2 2
17 1543 Chi-Chi 1999-09-20 7.6 2
18 2114 Denali 2002-11-03 7.9 2
19 179 Imperial Valley-06 1979-10-15 6.5 2
20 931 Big Bear-01 1992-06-28 6.5 2
21 900 Landers 1992-06-28 7.3 2
22 1084 Northridge-01 1994-01-17 6.7 2
23 68 San Fernando 1971-02-09 6.6 2
24 527 N. Palm Springs 1986—-07-08 6.1 2
25 776 Loma Prieta 1989-10-18 6.9 2
26 1495 Chi-Chi 1999-09-20 7.6 2
27 1194 Chi-Chi 1999-09-20 7.6 2
28 161 Imperial Valley-06 1979-10-15 6.5 2
29 1236 Chi-Chi 1999-09-20 7.6 2
30 1605 Duzce 1999-11-12 7.1 2
31 1500 Chi-Chi 1999-09-20 7.6 2
32 802 Loma Prieta 1989-10-18 6.9 2
33 6 Imperial Valley-02 1940-05-19 7.0 2
34 2656 Chi-Chi 1999-09-20 6.2 2
35 982 Northridge-01 1994-01-17 6.7 2
36 2509 Chi-Chi 1999-09-20 6.2 2
37 800 Loma Prieta 1989-10-18 6.9 2
38 754 Loma Prieta 1989-10-14 6.9 2
39 1183 Chi-Chi 1999-09-20 7.6 2
40 3512 Chi-Chi 1999-09-22 6.3 2
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Table 4  Classification of ground motion intensity measure
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Fig.5 Single SDOF Euclidean distance sorted radial bar chart
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