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" Run MATRIX procedure:
Velicer's Minimum Average Partial (MAP) Test:
Average Parlial Correlations

squared  powerd squared  powerd
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The smallest average squared partial cotrelation is .0111

The smallest average 4rth power partial comelation is 0003

The Number of Components According to the Original (1976) MAP Testis 1
The Number of Components Accarding to the Revised (2000) MAP Testis 2
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Run MATRIX procedure:
Velicer's Minimum Average Partial (MAP) Test
Average Partial Corelations
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The smallest average squared partial comelation is .0111

The smallest average 4rth power partial correlation is .0003

The Number of Components According to the Original (1975) MAP Test s 1
The Number of Components According to the Revised (2000) MAP Testis 2
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Run MATRIX procedure:
Velicer's Minimum Average Partial (MAP) Test:
Average Parfial Correlations

- squared  powerd squared  powerd
0000 0856 0123 12,0000 0703 .0200
1.0000 0111 .0005 13,0000 0830 = 0260
2.0000 0118 .0003 14.0000 A017 0366
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8.0000 0314 0081 . 20.0000 3185 . 1954
9.0000 0401 o084 - - 21.0000 5255 . 4139 -
10,0000 0404 0128 . 1220000 -1.0000. 1.0000 -
11,0000 .0598 0170

The smallest average squared partial corslation Is 0111

The smallest avérage 4rth power parial comelation Is .0003

The Number of Components Acconding to the Qriginal (1976) MAP Testis 1
The Number of Components According to the Revlsed (2000) MAP Testis 2
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Run MATRIX procedure:
Velicer's Minimurm Average Partial (MAP) Test:
Average Partial Comelations

squared  powerd i ‘squared  powerd
0000 0851 0121 120000 © 0702 0199
1.0000 o111 0005 13.0000 -~ 0828 0259
2.0000 0116 0003 14.0000 . 1012 0363
3.0000 0124 0004 15.0000 1135 0416
4.0000 0130 0005 16.0000 1355 ©.0528
50000  .0152 0009 17.0000 1444 0587
6.0000 0196 0028 18,0000 1802 .0854
7.0000 0246 0044 190000  .2327 1138
8.0000 0313 .0081 20,0000 .3169 1957
9.0000 0399 083 21.0000 5268 A154
10,0000 0493 0127 22,0000 . 1.0000  1.0000
11.0000 0596 0172 )

‘| The smallest average squared partial correlationis 0111

‘The smallest average 4rth power partial correlation is 0003

The Number of Components According to the Qriginal (1976) MAP Test is 1
The Number of Components According fo the Revised (2000) MAP. Test is 2
— END MATRIX —
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2 7o) 7474 | 38759 |1.719| 7.474 | 38759 14 - |.583f 2535 | 82683
3 |1asif 5787 | 44546 [1.331] 5787 1 44548 | .15 1.850] 2392 | 85.075
4 |1236] 5372 | 29918 [1.238] 5.372 | 49.918 16 |s27] 2202 | &7.367
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12 )674) 2828 | 77464 .
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Run MATRIX procedure:
Velicer's Minimum Average Partial (MAP) Test
Average Partial Correlations -

squared powerd ] squared power4

0000 0843 0119 12.0000 - 0703  .0189
40000 0111 . .0005 . . | 13.0000-- .0828 0260
20000 0116 .0003 . | 140000. 1015  .0366
3.0000 0123 0004 15.0000© . 1145 0423
40000  .0130  .0005 16.0000. 1360  .0531
50000 0152  .0009 17.0000° 1448 = 0588
60000  .0196 0029 | 180000 1903  .0854
70000 .0246 - .0044 190000 2317 1133
80000 033 0061 © | 200000  .3151 1944
90000  .0398 0083 - - '| 210000 -5275 4155

10.0000 0493 0126 - 220000 10000 1.0000
11.0000 0586 0175 7 - ‘

The smallest average squared partial correlation is-0111 .

The smallest average 4rth power partial correlation is .0003¢

The-Number of Components According to the Original (1576) MAP Test s 1
.The Number of Components Aocordmg to the Revised (2000) MAP Testls 2
— END MATRIX —
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Tolal Variance Explained Total Variance Explained
compane Initial Elgenvalues ES:E::I:I;?- ;5;1;?:9:! Initial Eigenvaluas ngt;aacrtelglll. 3::;:921
Total V;ﬁaonfce Cum‘t;nlatlveu Total Vz:fla:;'ce Cuml.;:ative_ Tmll\!aﬁ:n’ce Cum!.zlmhlmm Ve;ﬁaor:celcuml“;:am“
1 7.214) 31.365 | 31365 |[7.214] 31365 | 31365 |7.256] 31.546 | 31.546 |7.256| 31.546 | 31.546
2 1.724] 7485 38.860 |1.724] 74085 | 36.860 |1.724] 7.49% 30.042 |1.724] 7496 39.042
3 1.328] 5775 | '44.635 |1.328] 5775 | 44.635 |1.323) 5752 44794 [1.323) 5752 | 44794
4 1233 5362 | 49998 [1.233 5362 | 40998 [1.231] 5.351 50146 (1.231] 5351 §0.146
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6 8004 3912 58.246 8881 3.905 58.369
i B11] 3526 61.772 809 3518 61.687
8 7811 3.397 65.168 JE3] 3405 65.292
9 785 3282 68.450 J52| 3269 58.561
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1 687 ] 2989 74.576 N A 686 2581 74688
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22 368 ) 1.599 | - 98.529 ) 366 ] 1.591 98.545
23 338 1471 | 160.000 . 3351 1455 | 100.000
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Run MATRX procedurs: Foun WATRIX precodre.
Visioer's Minirum Average Partial (MAP) Test Vadlowr's Minimum Average Partial (MAP) Test
Avetaga Pariial Comslaiond : Juvorogo Partal Comslatiors
tuared  powtrd squarad  powesd wqand  powerd squanyd  powsid
000 o848 012 120000 0702 0200 0000 853 o1 $2.0000 L 0iad
1.0000 fil] 0005 12,0000 oaxr 0260 1.0000 om .0005 1£3.0000 L509 0261
20000 H118 0003 14.0000 015 %9 20000 o116 0603 14,0000 026 0376
20000 0923 0004 15,0000 1134 o417 30000 2 0004 15.0000 1150 045
40000 010 0S5 16,0000 4361 053% 40000 N0 0005 16.0000 J%6 0534
S0000 o182 .00 170000 1483 0504 0000  pIRR 00% 170000 54 085
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0000 L33 0051 20,0000 3465 1953 B.0000 a7 0083 20.0000 J 194
$0000 0400 008 000 5ME A6 80000 0400 0044 20000 s5:w2  .4tap
40.0000 0433 ma 220000 1.0000 1.0000 10.0000 Da%4 mzr 22,0000 1.0000 1.0000
11.000¢ 0597 0169 11.0000 0299 017
The smikest sverage squared pertil tomeliaion 0411 The smafies! averags equanad partisl eomelation .01 4
“The smalas! avernga 4rth power partiel comelation ia 0003 . Tha emafter! pverngs 4th power pastal correlation Is 0003
‘The Nurmber of Componands According to the Original {1976) MAP Test s 1 TmNmbudGmwmAmuﬁmbmWrﬂus?ﬁ)mTaﬂhi
Tha Number of Components According ko tha Reudsad (2000) MAP Testis 2 The Humber of Componants Acoordng o the Rivisod [2000) MAP Testis2
— END MATRX — —— END MATRIX —
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Assessing the Robustness of Classical
and Some Monte Carlo Methods for Determining the Number
of Factors in Exploratory Factor Analysis in Psychological Research

Mahsoub Abdel Kader
Dept. of Educational Psychology
Qena Faculty of Education
South Valley University

The purpose of this study Is to assess the robustness of six commonly
used methods for determining the numbers of factors to retain in exploratory
factor analysis in psychological research. The study assesses classical
methods (Kaiser-Guttman criteria, Cattell’s Scres test) and some of Monte Carlo
advanced techniques (parallel analysis test, broken-steck test, the original
minimum average partial test, and the revised minimum average partial test).
The researcher used an empirical data avallable online on
hitp:/iwww.uk.sagepub.com/ and a simulated datasets. The sample of the
current study was de-limited to (2571) subjects. The performance of the six
methods was compared under the conditions: nonmanipulation of
symmetric/asymmetric outlier contamination, manipulation of symmetric outlier
contamination by deleting (2, 4, 6, 8, and 10 outliers), and manipulation of
asymmetric outlier contamination by deleting 6 outliers in two situations (first:
deleting five high outliers and one low outlier, second: deleting five low outliers
and one high outlier).

The study findings revealed that: depending on the decision method and
outliers condition, the number of factors retained could be inflated, deflated, or
remain the same. Cattell's scree fest didn’t show robustness under all the
conditions; Kaiser-Guttman criteria didn't show robustness under all the
conditions; parallel analysis test showed robustness under all the conditions;
Broken Stick test showed robustness under all the conditions; Finally, the
Number of factors to retain according to the original (1976) MAP test and to the
revised (2000) MAP test is respectively (1, 2) showed robustness and under-
extraction under ail the conditions.
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