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Abstract

Parallel analysis has been shown to be superior to other methods for
determining the number of factorsin exploratory factor analysis. The present study
was designed to examine the performance of parallel analysis on orthogonal -factor
models with indicators measured on Likert-type rating scales. The simulation study
manipulated model complexity as indicated by the size of trivial loadings (0 or 0.1),
number of factors (3 or 6), number of indicators per factor (4 or 8), size of major
factor loadings (0.4, 0.6, 0.8), sample size (100, 200, 500), number of response
categories on the Likert scale (3, 5, 7), and distribution of the Likert-type variables
(skewness of 0, 1, or 2). Parallel analysis was performed using the mean, the 95™
percentile, and the 99" percentile of the eigenval ues from 1000 random data
correlation matrices. The size of magjor factor loading played the most significant
role in the behavior of paralel analysis. In general, parallel analysis tended to
suggest the correct number of factors on Likert-type data, especially with high major
factor loadings. However, when the complexity of the factor model increased and
the size of major factor loading decreased, parallel analysis might have difficulty
identifying the correct number of factors.
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=3 =6 F=3 F=6
MEAN 928  .843 855 745 849 790 .630  .589
P95 940  .868 851 754 q74 725 584 530
P99 925  .852 83 739 746 695 559 508
EV>1 570 449 435 299 .618 474 527 357
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n % SSeffect/SStota
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0 01
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MEAN P95 P99 EV>1 MEAN P95 P99 EV>1

N .0506*  .0750*  .0889*  .0544* .0438* 0970+  .1188*  .0698*

R .0002*  .0216*  .0318*  .0435 .0009*  .0213*  .0306*  .0567*

L 2879*  2556*  .2822*  .5630* 4523 3859*  .3845*  .5256*

P .0040*  .0033*  .0034*  .0051* .0035*  .0039*  .0039*  .0035*

S 0275 0196  .0176*  .0227* 0220 .0189*  .0172* 0145

N*R .0001  .0087*  .0096*  .0008* .0016*  .0073*  .0057*  .0028*

N*L 0609*  .1120%  .1274*  .0440* 0329  0748*  .0868*  .0467*

N*P .0002*  .0004*  .0005*  .0001* .0000  .0001 .0000  .0003*

N*S .0006*  .0023*  .0020*  .00O5* .0009*  .0002*  .0002*  .0010%

R*L .0001*  .0314*  .0422*  .0337* .0008*  .0101*  .0139*  .0308*

R*P .0000  .0001*  .0001*  .00OL1* .0000  .0000 0000  .0000*



R*S .0003* .0001 .0001* .0007* .0004* .0000 .0000 .0004*
L*P .0036*  .0038*  .0035*  .0021* .0018*  .0022*  .0020*  .0022*
L*S .0248* .0236* .0196* .0116* .0122* .0120* .0103* .0082*
P*S .0004*  .0004*  .0003*  .0003* .0002*  .0004*  .0004*  .0004*
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N .0409*  .0454*  .0479*  .0602* .0560* .0696*  .0765*  .0600*
R .0143* .0409* .0423* .0523* .0353* .0387* .0361* .0539*
L 3745 5013* 5442  5346* 5390  5627*  .5663*  .5332*
P .0018* .0013* .0014* .0046* .0010*  .0011* .0010* .0078*
S .0090*  .0016*  .0020*  .0293* .0001* .0003*  .0006*  .0227*
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N*P .0001 .0000 .0000 .0001* .0000  .0000 .0001*  .0002*
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L 4 54 0.568 0.259 0.334 0.242
L 6 54 0.961 0.087 0.902 0.166
L 8 54 1.000 0.000 0.999 0.004
N 100 54 0.745 0.312 0.638 0.374
N 200 54 0.840 0.242 0.736 0.350
N 500 54 0.945 0.123 0.861 0.246
R 4 81 0.838 0.252 0.732 0.338
R 8 81 0.849 0.251 0.758 0.341
P 3 54 0.813 0.275 0.713 0.354
P 5 54 0.847 0.247 0.746 0.342
P 7 54 0.869 0.229 0.776 0.323
S 0 54 0.899 0.192 0.807 0.300
S 1 54 0.871 0.224 0.772 0.321
S 2 54 0.759 0.305 0.656 0.378
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L 4 54 0.626 0.334 0.381 0.341
L 6 54 0.977 0.061 0.883 0.214
L 8 54 1.000 0.001 0.997 0.010
N 100 54 0.752 0.347 0.588 0.415
N 200 54 0.873 0.232 0.757 0.351
N 500 54 0.979 0.062 0.917 0.176
R 4 81 0.818 0.316 0.691 0.394
R 8 81 0.917 0.176 0.817 0.298
P 3 54 0.843 0.284 0.719 0.375
P 5 54 0.870 0.258 0.757 0.354
P 7 54 0.890 0.238 0.785 0.336
S 0 54 0.912 0.211 0.809 0.323
S 1 54 0.889 0.239 0.781 0.340
S 2 54 0.802 0.310 0.672 0.388
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L 4 54 0.440 0.250 0.106 0.153
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P 3 54 0.768 0.310 0.568 0.422
P 5 54 0.793 0.296 0.594 0.420
P 7 54 0.810 0.284 0.606 0.426
S 0 54 0.824 0.283 0.592 0.441
S 1 54 0.811 0.289 0.592 0.434
S 2 54 0.736 0.311 0.584 0.393
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L .8 54 0.998 0.006 0.949 0.116
N 100 54 0.610 0.404 0.367 0.391
N 200 54 0.724 0.373 0.534 0.463
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R 4 81 0.635 0.410 0.432 0.445
R 8 81 0.816 0.307 0.628 0.427
P 3 54 0.704 0.383 0.509 0.449
P 5 54 0.728 0.373 0.532 0.448
P 7 54 0.744 0.367 0.550 0.447
S 0 54 0.742 0.375 0.540 0.455
S 1 54 0.733 0.377 0.532 0.455
S 2 54 0.701 0.371 0.519 0.435
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