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0.415 0.397 0.0183 21.73
0.392 0.371 0.0170 21.78
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T27 AR THCE 2 AR R T A AL U ), (H
T27 2 H T & i B 2 2T AR P B9 500 K Bootstrap
AR/ G54 R RO B /ME S B o RE A 22 IR K OO 0.54) .
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T1 0.94 1. 00 —0.17 0.26 —0.29 0.08
T2 0. 96 1.00 —0.17 0.23 —0. 27 0.15
T3 0.93 0.99 —0.06 0.19 0.12 0.35
TS5 0.78 0.95 —0.08 0. 30 0.32 0.61
T9 0. 89 0.99 0.09 0.45 —0.01 0.28
T10 0. 25 0. 68 0.71 0.97 —0.41 0.11
T11 0. 83 0.98 0.21 0.55 —0.22 0.15
T12 0. 89 1. 00 0.05 0.45 —0.14 0. 26
T13 —0.13 0. 34 0.16 0.70 0.71 0.98
T14 0.21 0.63 0.77 0.97 —0. 24 0.21
T15 —0.03 0.32 0.19 0.56 0.81 0.98
T16 0.75 0.92 0. 28 0.56 0.22 0.48
T17 0.58 0.96 0.27 0.81 —0.18 0.27
T18 0.75 0.99 0.12 0. 65 —0. 30 0.17
T19 0.28 0.68 0.63 0.94 —0.04 0. 46
T21 0.68 0. 89 0.25 0.54 0.31 0.61
T22 0.48 0.72 0. 60 0. 83 0. 20 0.47
T23 —0.05 0.41 0. 87 0.99 0.02 0.49
T24 0.81 0.95 0.12 0. 38 0. 20 0.52
T25 0.19 0.51 —0.22 0.16 0. 85 0.98
T26 0. 39 0.73 0.67 0.92 —0. 20 0.17
T27 0. 34 0. 81 0.31 0. 85 0.15 0.69
T28 0. 37 0.72 —0.15 0.22 0.69 0.93
T29 0.53 0. 86 0. 00 0.48 0.48 0. 80
T30 —0.13 0.19 —0.21 0.25 0.97 1. 00
R R E T AR R RO AR B k. W LA oo, BT R T T 120 H & T4
T20 AR TR 2 T P R F . (A E BUAREA A g e ) PRI F B 500 Y T A RE R A bR B L
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S R AR BIE B R T A= S POB I 7/, AR & T29 (1)
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x5 BATEMNEBEARS Bootstrap AR /EH R
% AR IR R B2 S e G B
Ean Lf?ll‘u‘ Bootstrap SE M(BR) L?il(ﬁ‘ Bootstrap SE M(BR) E‘:!lﬁ Bootstrap SE M(BR)
FEAC ¥{H M(BR) /SE A ¥ M(BR) /SE FEA ¥{H M(BR) /SE
T1  0.9942  0.9894 0.0083 118.62 0.0346 0.0363  0.0751 0.48 —0.1020 —0.1042  0.0558 —1.87
T2 0.9977  0.9929  0.0069  144.68  0.0494  0.0528  0.0690 0.77 —0.0455 —0.0445 0.0675  —O0. 66
T3 0.9685 0.9669 0.0108  89.45 0.0738 0.0752  0.0437 172 0.2378  0.2363  0.0406 5.82
T5  0.8864 0.8834 0.0281  31.43  0.0889  0.0947  0.0569 1.66  0.4544  0.4515  0.0524 8.62
T9  0.9495 0.9468 0.0172  55.04  0.2803  0.2796  0.0509 5,49 0.1412  0.1396  0.0540 2,58
TI0  0.4345  0.4442  0.0750 5.92 0.8896  0.8773  0.0448 19,57 —0.1406 —0.1382 0.0795 —1.74
TI1  0.9245 0.9216  0.0246  37.40 0.3809 0.3781  0.0587 6.44 —0.0158 —0.0139  0.0595 —0.23
T12  0.9698 0.9659 0.0171  56.54 0.2383  0.2363 0.0664 3,56 0.0513  0.0517  0.0624 0.83
TI3  0.1072  0.1101  0.0812 1.36  0.4027  0.4007  0.0831 4,82 0.9090  0.9013 0.0379  23.75
T14  0.4202  0.4226  0.0700 6.03 0.9074 0.8999  0.0340  26.47 0.0069  0.0075 0.0741 0.10
T15  0.1387  0.1418  0.0609 2.33  0.4137  0.4084  0.0574 7.11  0.8998  0.8974  0.0266  33.80
TI16  0.8353 0.8327 0.0282  29.56 0.4184 0.4156  0.0447 9.30  0.3566 0.3589  0.0475 7.56
T17 0.8370 0.8303 0.0525  15.82 0.5455 0.5422  0.0798 6.80  0.0437  0.0452  0.0738 0.61
TI18 0.9143  0.9039 0.0421  21.44 0.4019  0.4040  0.0925 4,37 —0.0504 —0.0509  0.0829 —0.61
T19  0.4617  0.4603  0.0682 6.75 0.8628 0.8559 0.0428 20,01 0.2058 0.2099  0.0708 2.97
T21  0.8015 0.7948 0.0382  20.81  0.3903 0.3918  0.0507 772 0.4530  0.4559  0.0533 8.56
T22 0.6115 0.6079 0.0418  14.56 0.7163 0.7159 0.0382  18.72 0.3361 0.3354  0.0482 6.95
T23  0.1501  0.1513  0.0744 2.03  0.9566  0.9513 0.0230  41.32  0.2496 0.2462 0.0739 3.33
T24  0.8994  0.8967 0.0227  39.48 0.2473  0.2485  0.0482 5.16  0.3604  0.3591  0.0497 7.22
T25  0.3437  0.3490  0.0543 6.42 —0.0251 —0.0230 0.0577 —0.40 0.9387  0.9333  0.0209  44.55
T26  0.5228 0.5211 0.0515  10.12 0.8512 0.8481 0.0331  25.65 —0.0456 —0.0423 0.0598 —0.71
T27  0.5488  0.5479  0.0766 7.15  0.6916 0.6818 0.0732 9.31 0.4696 0.4666  0.0775 6.02
T28  0.5480  0.5434  0.0633 8.59 0.0148 0.0185  0.0649 0.28 0.8364 0.8333 0.0411  20.28
T29 0.7146 0.7081 0.0471  15.03  0.2565 0.2592  0.0763 3,40 0.6508  0.6490  0.0471  13.79
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Bootstrap Exploratory Factor Analysis and Its Application

Jiao Can'*,Wu Li,?Zhang Minqgiang®
(1. Department of Psychology.Shenzhen University,Shenzhen 518000;
2. Psychological Application Research Center,South China Normal University,Guangzhou 510631)

Abstract : Traditional exploratory factor analysis needs to meet the normal distribution and other assumptions,and does not eval-
uate result replicability. However, bootstrap exploratory factor analysis does not need to meet the normal distribution assump-
tion,and its reliability can be assessed through the existing test data. As a strong complement to the traditional exploratory fac-
tor analysis, bootstrap exploratory factor analysis overcomes the shortcomings of traditional exploratory factor analysis, and
provides statistical methodological support for psychology researchers,especially those who developed scales,to enhance the so-
cial application value and reliability of research results.

Key words: Bootstrap Exploratory Factor Analysis;sampling with replacement;Procrustes rotation
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