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Run MATRIX procedure:
Velicer's Minimum Average Partial (MAP) Test
Average Partial Correlations
squared  powerd - squared  powerd
.0000 0868 0127 i 12,0000 0703 0200
1.0000 0112 0005 13.0000 .0828 0264
. 2.0000 0116 0003 14.0000 1031 0387
3.0000 0124 0004 15.0000 1132 0415
4.0000 0130 0005 16.0000 1361 0537
5.0000 0152 0009 17.0000 1457 0587
6.0000 0196 0029 . 18,0000 1912 0851
7.0000 0248 0043 18.0000 2316 1126
8.0000 0318 0064 20.0000 3163 .1954
8.0000 0402 0085 21,0000 5240 A7
10.0000 0485 0129 220000 10000  1.0000
| 11.0000 0599 0162

Thesmanat average squared partial corelation is .0112

The smallest average 4rth power parfial correlation is .0003

The Number of Compenents According to the Original (1976) MAP Test s 1
The Number of Components According to the Revised (2000) MAP Test s 2
— END MATRIX —
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" Run MATRIX procedure:

Velicer's Minimum Average Partial (MAP) Test:

Average Partial Correlations

squared  powerd squared  powerd

.0000 0864 0125 12.0000 0702 0198
1.0000 0111 0005 13.0000 0826 0262
2.0000 0116 .0003 14,0000 1028 .0382
3.0000 . .0124 0004 15.0000 1144 0419
40000 0130 0005 16.0000 1369 .0540
5.0000 0152 .0009 17.0000 .1458 .0591
6.0000 0196 .0029 18.0000 A914 .0856
7.0000 0248 0042 19.0000 2326 A134
8.0000 0317 0063 20.0000 172 1964
8.0000 0402 0085 21.0000 5263 4152
10.0000.  .0494 0128 220000  1.0000  1.0000
11.0000 .0598 0164

The smallest average squared partial correlation is .0111

The smallest average 4rih power partial comelation is .0003

The Number of Components According to the Original (1976) MAP Test is 1
The Number of Components According to the Revised (2000) MAP Test is 2
-— END MATRIX —
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N o s N 1 0 o R A
1 |r2s4] 31500 | 3153 |r.254] 31539 | 315 | 13 |.615] 2673 | 80269
2 |irr| 7507 | so0ss [17z7) 7507 | aeo4s | 14 |se1| 2524 | ezrer
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9 |.754) 3217 | 68565 21 |.382] 1660 | 96.951
0 |719] atz7 | 7i6%2 2 |366] 1592 | 98543
1 |.685] 2980 | 74672 2 |33 1457 | 100000
12 |.671] 2918 | 775%

Extraction Method: Principel Component Analysis.
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Run MATRIX procedure:
Velicer's Minimum Average Partial (MAP) Test
Averege Partial Correlations

squared  powerd squared  powerd
0000 .0858 0124 12.0000 0703 0197
1.0000 0111 0005 13.0000 0826 0260 -
2.0000 0116 .0003 N 14.0000 JA021 0371
3.0000 0124 .0004 15.0000 A119 0402
4.0000 0130 .0005 16.0000 1358 0532
5.0000 0152 0009 17.0000 1457 0591
6.0000 0196 0028 s 18.0000 1912 0856
7.0000 0248 0042 19.0000 2322 A132
8.0000 0316 0062 20,0000 3170 .1956
9.0000 0400 .0084 21.0000 5247 4140
10.0000 0494 0127 220000 10000  1.0000
11.0000 0599 0168

The smallest average squared partial corelation is .0111

The smallest average 4rth power partial correlation is .0003

The Number of Components According to the Original (1976) MAP Test is 1
The Number of Components According to the Revised (2000) MAP Test Is 2
~ END MATRIX ~—
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Run MATRIX procedure:
Velicer's Minimum Average Partial (MAP) Test:
Average Partial Correlations

. squared  powerd squared powerd
0000 0856 0123 12.0000 0703 0200
1.0000 011 .0005 13.0000 0830 ™ 0260
2.0000 0116 .0003 14.0000 A017 0366
3,0000 0124 0004 15.0000 1126 .0408
4.0000 0130 0005 16.0000 1352 0527
5.0000 .0152 0008 17.0000 1448 0588
6.0000 0186 0028 18.0000 1902 0854
7.0000 0247 0044 b 19.0000 . .2322 1136
8.0000 0314 0061 . 20.0000 3165, 1954
9.0000 0401 0084 - - 21.0000 5256 .~ 4139 -
10.0000 0494 0128 . 220000 - 1.0000 1.0000 -
11.0000 .0598 0170

The smallest average squared partial corslation ks .0111

The smallest average 4rth power partial comelation is .0003

The Number of Components According to the Qriginal (1976) MAP Testis 1 °
The Number of Components According to the Revsad (2000) MAP Testis 2
—— END MATRIX —
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Run MATRIX procedure:
Velicer's Minimum Average Partial (MAP) Test:
Average Partial Comelations

squared powerd K “squared power4
.0000 0851 0121 12.0000 ©  .0702 0199
1.0000 0111 0005 13.0000 - .0829 .0259
2.0000 0116 0003 140000 . .1012 0363
3.0000 0124 0004 15.0000 1135 0416
4.0000 0130 0005 160000 1355 ' .0528
5.0000 0152 0009 17.0000 1444 0587
6.0000 0196 .0028 18,0000 .1802 0854
7.0000 0246 0044 18.0000  .2327 1138
8.0000 0313 0061 20,0000 .3169 1957
9.0000 0399 0083 21.0000 5268 4154
10.0000 0493 0127 220000 , 1.0000 1.0000
11.0000 0596 0172

| 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 (1976) MAP Test is 1
The Number of Components According fo the Revised (2000) MAP. Test is2
— END MATRIX —
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2 |179] 7474 | 38759 |1.719] 7.474 | 38.759 14 - |.583} 2535 | 82683
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Run MATRIX procedure:
Velicer's Minimum Average Parfial (MAP) Tect
Average Partial Correlations -

squared power4 ) o squared power4
.0000 0843 0119 ° 12.0000 - .0703 0199
41.0000 011 ..0005 .. " |13.0000- - .0829 0260
2.0000 0116 .0003. .| 14.0000.  .1015 0366
3.0000 0123 0004 15.0000* | .1145 0423
4.0000 0130 0005 16.0000.  .1360 0531
5.0000 0152 .0009 17.0000° 1448 . 0588
6.0000 0196 0029 *| 18.0000 1803 .0854
7.0000 0246 - .0044 19.0000 2317 1133
8.0000 0313 0061 ’ 20.0000  .3151 1944
9.0000 0398 0083 - - ) 210000 ~.5275 4155
10.0000 0493 0126 - 220000  1.0000  1.0000
11.0000 0506 0175 - U

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 (1976) MAP Test is 1
»The Number of Components Acoordmg to the Revised (2000) MAP Test s 2

— 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
http://www.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 outllers), and manipulation of
asymmetric outlier contamination by delsting 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 test didn’t show robustness under all the
conditions; Kalser-Guttman criteria didn’t show robustness under ali the
conditions; parallel analysls 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 all the conditions.
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