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Importance measure index system based on random forest

SONG Shufang, HE Ruyang
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The importance measure analysis can find out the important feature variables of model, which can effectively reduce the variable

dimension and decrease the computation time. The relationship between the important measure of random forest and the variance-based global

sensitivity measure was explored, which can give a novel way to solve variance-based main sensitivity index S; and total sensitivity index S!. The

importance measure of single and group variables based on random forest were established to improve the corresponding measure index system.

Several examples are given to verify the validity of the proposed important measures and the correctness relation derivation about variance-based

sensitivity indices.
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Tab.1 The variable importance measures for linear function

AR i n=5  RE/ D || AR n=S BE/% || Ak n; 7;=3;
X, 0.3340 0.3335 0. 06 X, 0.1657  0.3307 0.78 X, X, 0.1655 0.0002
X, 0.3325 0.3364 0.9 X, 0.1662  0.3317 0.48 X, X5 0.1670 0.0023
X, 0.3329  0.3356  0.69 X, 0.1662 0.3316 0.51 X,X;  0.1664 0.004 0
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Tab.2 Variable importance measures for Ishigami function
kS, no w>S B/% || kRS n o ow=S BE% | RS, n; o m=Sy B/ %
X, 0.3139 18.9965 0.3140 0.03 X, 0.5576 15.3591 0.5546 0.53 X, X, 0.000 6.6977 -0.0028
X, 0.4424 15.3161 0.4469 1.02 X, 0.4424 12.3314 0.4453 0.66 ||X,X; 0.2437 12.4128 0.2411 1.06
X, 0.0000 27.7841 -0.003 3 Xy 0.2437 6.6904 0.2416 0.86 |[X,X; 0.000 15.3637 0.0016
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Tab.3  Distribution information of input variables in

fault tree model
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Tab.4  Variable importance measures for fault tree model
A5 g s i n=S RE/ % A5 e speme n; 7 =S; 1R/ %
X, 0.0355 3.11x10°* 0.0321 4.75 X, 0.042 1 1.38 x107°  0.0432 2.03
X, 0.3262 2.16x10°% 0.327 1 0.61 X, 0.395 3 1.27x10°%  0.394 4 0.11
X, 0.0155 3.17x10™* 0.0126 7.43 X, 0.0180 5.98x10° 0.0187 3.36
X, 0.0853 2.95x10°®* 0.0829 2.67 X, 0.0984 3.21x10™° 0.1004 1.62
X 0.1743 2.66x10°* 0.1707 1.27 X 0.2109 6.82x107° 0.2132 0.62
X 0.2214 2.51x10°% 0.2176 1. 10 X 0.2642 8.54x107° 0.2652 0.54
X, 0.0482 3.07x10°* 0.046 3 4.95 X, 0.0614 2.05x107° 0.064 0 3.92
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Fig.3  Roof truss structure
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Tab.5 Distribution parameters of input variables in

roof truss structure

A ¥fE bR 22
¢/ (N/m) 20 000 1400
I/m 12 0.12
Ay/m’ 9.820x10°* 5.982x10°°
Ao/’ 0.04 0.004 8
Ey/MPa 2 x10" 1.2x10"
E./MPa 3 x10" 1.8 x10°

i 17 PRI 7 2% VAR (A,) =~1.626 6 x107°,
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Tab.6 Variable importance measures for the roof truss structure

TR o omes B | bR S gl plssl e
q 0.4485 1.78x10°° 0.4537 1.17 q 0.4511 1.52x107° 0.4678 3.71
l 0.0366 3.13x10°° 0.0375 2.37 l 0.0370 1.49x1077 0.04538 2.37
Ag 0.1431 2.80x107° 0.1389 2.97 A 0.1444 4.72x1077 0.1450 0. 38
A 0.1858 2.68x10°° 0.1778 4.29 A, 0.1874 5.98x1077 0.1836 2.01
E; 0.1388 2.83x10°° 0.1324 4. 60 E; 0.1400 4.51x1077 0.1384 1. 13
E. 0.0432 3.12x107° 0.0423 1.99 E. 0.0441 1.48x1077 0.0456 3.36
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