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Standard errors for the direct oblimin solution with Kaiser’s normalization
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CHEDIEAERRE

Kaiser’s normalization is widely used in factor rotation. In this paper the asymptotic standard errors for rotated
parameters are obtained when Kaiser’s normalization is employed for the direct oblimin method which is one of
the most frequently used oblique rotations. The method of estimating the standard errors is based on the augmented
information matrix for parameters with restrictions. A Monte Carlo simulation is carried out to confirm the
accuracy of the method. Further, it is shown by artificial data that the values of the standard errors with Kaiser’s
normalization can be significantly different from those without the normalization. That is, Kaiser’s normalization
tends to decrease the standard errors of the loadings for the variables with small communalities and to increase those
of the correlations among oblique factors.
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Table 1
Rotated results by direct oblimin method (y=0)

Raw oblimin

Normal oblimin

Variable . X Comm-
Loadings Loadings i
No. 1 1 | 1 pp unality
3 62 16 61 17 53
Data A 6 —.03 83 —.06 84 65
bos 61 62
SS of structures 2.13 2.20 2.12 2.23
Anti-image cont. 90 97 87 98
Twely . —.11 72 07 —.10 Tt 07 48
o € psycho. 8 79 04 04 79 05 04 71
ests 12 —01 -0l 54 —03 —.02 55 28
bas s> P2 53 58 40 52 61 43
SS of structures 4.05 3.66 2.79 4.04 3.64 2.93
Anti-image cont. 1.40 1.73 .70 1.38 1.72 .70
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Table 2

Standard errers for artificial data A (direct oblimin, y=0)

Covariance model

Correlation model

FRY =V EKRELBEMRL TR,

L#»L,

.80 .80

10 .40

Variable
Raw Normal Raw Normal
No.
N S N S H/F N S N S H/F
Factor I 3 .0905 .0895 0863  .0864 H .0821 .0831 0792 .0808 H
Loadings 6 .0356  .0455 0555 0573 H .0353 .0453 0555 0572 H
Factor II 3 .0860 .0866 .0825 .0836 H 0856  .0860  .0820  .0827 H
Loadings 6 .0730 0776  .0837 0850 H 0591 0648 0709 0729 H
¢y 0661 0614  .0579 0531 H 0651 .0605 0579 0531 H
SS of 1 2505 2417 2449 2365 H 1772 1750 1727 .1686 H
Structures II 2440 2388 .2405 2341 H 1629 1611 1567 1541 H
Anti-image I .1389 1339  .1285 1229 H 1220 1195 1124 .1094 H
contribution II  .1578  .1588 1506 .1478 H .1405 1402 1328 1292 H
Note : N=normal theory, S=simulation, H/F=hit or fail.
Table 3
Standard errors for twelve-psychological-test data (direct oblimin, y=0)
Variable Covariance model Correlation model
Raw Normal Raw Normal
No.y s N S H/F N S N S H/F
Factor | 4 0517 0491 .0447 .0438 H 0516  .0491 .0445 .0435 H
Loadings 8 .0605 0579 .0607 .0589 H .0464 0452 0482 .0489 H
12 .0700 .0731 .0445 .0544 H .0698 0725 0444 0543 H
Factor 11 4 0566 0590  .0565 .0589 H 0422 .0430 .0418  .0428 H
Loadings 8 0369 0362 0384 .0383 H .0367 0362  .0384  .0382 H
12 .0553 .0530 .0366  .0375 H .0551 0531 0366  .0375 H
Factor 111 4 0598 0591 0556  .0568 H 0598 0592 .0555 0566 H
Loadings 8 .0506 .0503 0541 0567 H .0501 0499 0541 0565 H
12 .0876  .0937 0796  .0898 H 0815 .0871 0727 .0825 H
¢, .0458 0454 .0478 .0476 H .0450 0447 .0478 .0476 H
¢y 0670 0651 .0609 0554 H 0657 0626 0609 0554 H
¢, 0680 0686  .0639  .0634 H 0667 0666  .0639  .0634 H
SS of 1 .3787 3800 3759 3755 H 2356 2368 2357 2378 H
Structures I 3614  .3615 3609 3591 H 2384 2400 2420 2426 H
Il 4377 4326 4334 4191 H 3760 3736 3771 .3633 F
Anti-image I .1870  .1924 1913  .1860 F 1675 11668 1763 .1676 H
contribution I 1676  .1700  .1661 .1685 H 1269 (1286 1264 1286 —
I 1100 .1094  .1081 .1060 H .1001 0977 0988 .0948 H
Note: N=normal theory, S=simulation, H/F=hit or fail.
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Table 4
Results for artificial data B and C (correlation model, y=0)

Raw oblimin

Normal oblimin

Variable . - Comm-
N Loadings Loadings . li
0 1(SE) 11(SE) 1(SE) I(sg)  unality
Data B 1 .84(.30) .08(.26) .77(.28) .22(.39) .80
2 .89(.19) —.05(.10) .80(.26) 11(.39) 73
3 13(:10) —.04(.10) A11.07) —.02(.03) .01
4 .08(.26) .84(.30) .22(.39) 77(.28) .80
5 —-.05(.10) .89(.19) 11(.39) .80(.26) 73
6 —.04(.10) 13(.10) —.02(.03) 1107) .01
P .72(.06) 46(.47)
SS of structures 2.35(.15) 2.35(.15) 2.06(.82) 2.06(.82)
Anti-image cont. 73(14) 73(.14) 1.02(.82) 1.02(.82)
Data C 1 .89(54.) —.00(.19) .85(179.) —.28(210.) .80
2 .08(40.) .07(40.) .14(.60) —.00(6.3) .02
3 .08(40.) .07(40.) .14(.60) —.00(6.3) .02
4 —.00(.19) .89(54.) .85(179.) .28(210.) .80
5 .07(40.) .08(40.) .14(.60) .00 (6.3)_ .02
6 .07(40.) .08(40.) .14(.60) .00(6.3) .02
[ .80(1.70) .00(589.)
SS of structures 1.38(26.) 1.38(26.) 1.52(1.61) .16(1.70)
Anti-image cont. 30(26.) .30(26.) 1.52(1.61) 16(1.70)

Note : SE=standard error.
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