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- Factor analysis

- Karl Pearson

- Charles Spearman

- Exploratory factor analysis

- Confirmatory factor analaysis

- LISREL=Linear structural relationships
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- Communality

- Eigenvalue

- Factor

- Latent variable

- Common factor

- Common factor analysis
- Factor loading

- Factor matrix

- Factor rotation

- Factor score

- Common variance

- Uniqueness variance
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1- Bartlett's test of sphericity
2- Identify matrix
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1- Eigenvalue Criterion

1- A Prior Criterion

2- Velicer' minimum average partial correlations (MAP)
3- Parallel analysis
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4- Image Factoring
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-Missing Yalues
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[ Exclude cases pairwize
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KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .808
Approx. Chi-Square 1759.665
Bartlett's Test of Sphericity df 78
Sig. .000
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Communalities

Initial Extraction
x1 1.000 540
X2 1.000 .808
X3 1.000 .926
x4 1.000 .870
x5 1.000 .801
X6 1.000 .885
X7 1.000 .825
x8 1.000 .758
X9 1.000 .865
x10 1.000 .888
x11 1.000 .867
x12 1.000 .853
x13 1.000 .698

Extraction Method: Principal Component Analysis.
adgl 85,9 nolie Initial Eigenvalues g ;o .ans oo plid 1) o Jele b bl il )ly g o5g Jlake (F) Joux

IS5l 60y ol (uilyly S e 0500 eddimed Guills ggezme CIB yo o lale SIS e ol
RUIW) P SRV v P 1%
Egome Bk 3l oy e 058 s e Jale Gl Lagi a5 cesla it 5 il 5] (s s dsle 0 85l

LSt Sl w0ing polae gycpl 5l el anulbee BB Jole ] 5o o pie plod a4y bgy e Jdole slo,lb ol jgioes
O Jole (T a5 sl gime a4y ale S gl e (l (9gi0ml o e LS L yiie L BLS | o 1 e ele
8b cyed il ylg EXtraction Sums of Squared Loadings  ygiw ;o .cuwl aiils b yusie (il )ly s jo Sl

Rotation Sums of Squared Loadings  ygiw .ol <SG sae 5l 55,5 Ll 859 polie a5 col suis @) Sla fule

et S8 Jole as 098 o odalive aSilores oo oo lid |y is > o ealizl Sl sla Jsle polie dcgases

w)ﬂb Py~ 9 Pj») sJ5| ‘SLDJALC sw.;.bé w})} VarimaX wj) L> |) od.a] Cewdds 6[&&0& )f‘ .\.\5)‘») ‘) me..:l.:)b
Ayl0 50 1y by 5o )0 AVIF ggeome 10 9 VU0 5 YA/Q XY/F

@lizeo s Jole 0399 polio g il ylg wuoys —F Jou

Total Variance Explained

Component

©OoO~NOO U~ WN PR

Initial Eigenvalues

Extraction Sums of Squared

Loadings

Rotation Sums of Squared Loadings

% of Cumulative % of Cumulative % of .

Total Variance % Total Variance % Total Variance Cumulative %
6.162 47.403 47.403 6.162 47.403 47.403 4.213 32.411 32.411
3.230 24.843 72.247 3.230 24.843 72.247 3.839 29.534 61.944
1.190 9.156 81.403 1.190 9.156 81.403 2.530 19.459 81.403
.909 6.993 88.396

432 3.326 91.722

.266 2.050 93.772

.236 1.813 95.585

.187 1.439 97.024

.130 1.003 98.027

111 .850 98.877

.074 567 99.445

.051 .389 99.833

.022 167 100.000

Extraction Method: Principal Component Analysis.
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Scree Plot

Eigenvalue

I I I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 10 11 12 13

Component Number
b Jole olowi cpmti (g9 G156 Sl Hlogei —Y JSC&
9 Ol @ |y eite sl e byl ST s oLt Gz 51 B bale o 1) ba it e (8) Jgor

2l sasas ylis g o 5l colpo ol sl oo Cavsas EXtraction ygiw (¥) Jgoz a6l (ouiS go o2 b g sl

Slp e cols ow)p ©lp Wlgoo g g adllas 0y90 slo i Guib)ly el j0 eddimas o fale

B9l oolaiwl Jle Jdow
aisls oly98 Jole i yilo -0 Jguor
Component Matrix ©
Component
1 2 3

x1 .090 713 152
X2 .538 -.720 -.020
x3 374 .469 -.752
x4 .659 -.658 .053
x5 872 -.165 117
X6 .785 -.480 .196
X7 .664 .587 .200
X8 797 .246 .249
X9 704 .399 458
x10 .926 132 -.112
x11 .860 .200 -.297
x12 -.857 -.037 .343
x13 -.110 .818 127

Extraction Method: Principal Component Analysis.
a 3 components extracted.

'¥f
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Jole oL a5 0,25 oo 58 (hole )0 yeitie o ams e i 13z jlam badele (o 1) ba ks o (B) Jgor
sl ansls g s gme YL (S

Al lyge ole i o -7 Jgux
Rotated Component Matrix ©

Component
1 2 3
x1 419 -.595 .102
X2 117 .886 .095
x3 .036 -.242 .930
x4 271 .886 109
x5 .650 .544 .289
X6 511 784 .099
X7 824 -221 312
x8 822 143 .249
x9 927 -.037 .069
x10 674 .306 .583
x11 .548 .216 721
x12 -.459 -.360 -.716
x13 .296 -779 .051

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a Rotation converged in 4 iterations.

Qe o Glid 13 > il am g LB 1) Jelse o (Ssed ol (V) Jooo
oS 5 3l oz g B Jolgs (o (Sotuod o pb -V Jgu

Component Transformation Matrix

Component 1 2 3
1 742 456 492
2 376 -.890 .259
3 .556 -.007 -.831

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

A Cad oy S90S ST Jlaged Cpl jo aes o lid 1) Al lyes saman Hloges () JSS
g o0 oalive pom 5 g3 o3l sl Jole

Component Plot in Rotated Space
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g oo oolatwl 5 A3, I SPSS I58le 5 jo glalies 4y i cpl plxil (g
Analyze>Classify>Cluster analysis

22,18 3929 25 Slahy, (sdainb (5l SPSSl3dle 5 baimms 5
(sldd> 0 g0 (slanss) Two Step Cluster... -)
(=S5l K (glasgs) K-means Cluster -v
(5o aludos slassgs) Hierarchical Cluster ... -Y
(& o) Discriminate ... -¥
(&5, tslo) Tree ... -0
K-Means Cluster .l ,3
95550 H 4l re 13 5l oy )5 slaws a5 Kie Slaslis saieg,S sy b s oyl

2 509,550 Wb ysie cun oS oo Jiie Variables a4y v o 1) Ll gaseg 5 aad a5 sla aie o
Number of ax> ;0 lrog,5 slass 05 o (puets 0,5 o 5,8 Label Cases by ax> jo a5 5 50 polio cos
S LSS 5L e 50 wed ol Iterate and classify 4,35 51 Method sy jo .0gd 0 opess Clusters
el adsl gameg,S wlul p Slaslie fols Cand wes ol Classify only au ;3 51 .0iS o s laadgs
D9 s

S et ools bl o LB 5l leog )5 adsl 55 a3 ST 000 co lid |y o 5 38 i yuss 565> CeNters o s
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1- Cluster analysis
2- Distance
3- Similarity
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g a8 Meural Metworks » 100 |
3 a9 Classify ] ﬂa TwwoStep Cluster...
10 210 Dsta Reduction | B3 K-Means Cluster
1 all Scale L3 ['m;, Hierarchical Cluster ...
12 a12 Monparametric Tests ¥ Tres...
13 al3 e series % M Discriminart. .
14 a4 St 4 o0
15 215 EE Missing Yalue Analysis... 400
16 216 Multiple Response » 1.00
17 17 Complex Samples » 200
18 218 Buality Cortrol 13 4.00
19 ald ROC Curye... 1.00
20 a0 1.00 2.00 1.00 2.00
21 a2l 1.00 2.00 3.00 2.00
22 a2 1.00 2.00 3.00 3.00
23 a3 1.00 200 2.00 1.00
24 az24 1.00 2.00 1.00 3.00
25 azs 1.00 1.00 2.00 2.00 I~
4] i | [

Data View | ‘atiahle View

| *F0ukputl [Docurnent]] - 5PSS Yiewer [or = ready ‘ |
r:." start < - - 0svEl afy g egizdoc - M, E"lﬁiﬁlutputl [Document. .. LA

SPSS ,138le 5 5o ladgs &y plnil wig) -4 S5

Y



0 yuiiin do Judoxi' sy gy IYAR ( Jedoxo Seal> £l

s K-Means Cluster Analysis

“ariables:

@a YARODDDT

5
? Hs Options...
Ha

&7 Hh

Label Cazes by:
| "’] |

Wumber of Clusters: |'MEthDd

E} terate and clazsify l::} Clazsify only

~Cluster Centers

[ | Read initial:

() Open dataset

|
() External data file | File.. |
|
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Figure 15.12
Cluster distance, average linkage method
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Summary of Canonical Discriminant Functions

Eigenvalues
Function Eigenvalue % of Variance Cumulative % Canonical Correlation
1 2.483(a) 62.0 62.0 .844
2 .890(a) 22.2 84.3 .686
3 .383(a) 9.6 93.8 526
4 .110(a) 2.7 96.6 315
5 .093(a) 2.3 98.9 292
6 .038(a) 9 99.9 191
7 .005(a) 1 100.0 .070

a First 7 canonical discriminant functions were used in the analysis.

o sl @ )l (a3 lo cnl jlade a5 355 o0 onalie ams oo lis ilitie wlgs | Sy lawe Jlade 5 Jour
35 60 oo [l il o5 Hho 4y sl cpl daz e a5 0 4t il e il erie sl Byb

Canlrog,§ S
Wilks' Lambda

Test of Function(s) Wilks' Lambda Chi-square df Sig.
1 through 7 .087 177.218 49 .000

2 through 7 .302 86.752 36 .000

3 through 7 571 40.606 25 .025

4 through 7 790 17.092 16 .380

5 through 7 877 9.531 9 390

6 through 7 .959 3.058 4 548

7 .995 .357 1 .550
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om

lim
ph

ec

1
-.788
.017
2.524
-2.190
162
408
.203

Standardized Canonical Discriminant Function Coefficients

Function
2 3 4 5 6 7
.889 -1.270 - 732 -.409 -1.337 -.828
.356 711 749 -.438 27 -.390
141 -.427 713 -.297 -.017 .269
-.170 -.482 169 .959 .067 174
910 142 -.186 .203 .296 .276
-471 1.649 -.274 448 179 877
-.551 764 -221 827 737 -.366

g g0 Abg awedd @l Jaaz pl Gyl polie bl ool &l laali ouid o laibinl colpo 3 Jeax o

om

lim
ph

ec

(Constant)

Canonical Discriminant Function Coefficients

Function
1 2 3 4 5 6 7

-.002 .002 -.003 -.002 -.001 -.003 -.002

.004 .088 176 .186 -.109 .031 -.097
178.367 9.945 -30.179 50.406 -20.985 -1.225 18.999

-5.148 -.399 -1.132 397 2.255 157 410

.067 374 .058 -.076 .083 122 114

1.495 -1.724 6.036 -1.002 1.638 .653 3.210

143 -.388 .538 -.156 .582 519 -.258
-15.396 10.012 -47.477 5.111 -13.628 -5.105 -25.756

Unstandardized coefficients

F1--15.396-0.002k+0.004p+178.367n-5.1480m+0.0671im+1.495ph+0.143ec

lim
p
om
n
ph
k

ec

Structure Matrix

Function
2 3 4 5 6 7
017 791(*) -.025 -.244 134 498 219
-.077 .290 444 .662(*) .078 -.314 -412
-.104 .086 -.061 .555 .701(%) -.409 .108
311 .082 -.086 .486 .632(*%) -.502 -.008
.072 .014 445 .056 .387 -.762(*) .253
.108 197 .160 -.016 479 -.760(*) -.341
.202 -.021 120 -.097 .660 .042 -.706(*)

Pooled within-groups correlations between discriminating variables and standardized canonical discriminant functions
Variables ordered by absolute size of correlation within function.

* Largest absolute correlation between each variable and any discriminant function

Functions at Group Centroids

sitl

1.00
2.00
3.00
4.00
5.00
6.00
7.00
8.00

1.607
-1.147
-.874
173
-1.663
-.360
-.807
3.431

Function

2 3 4 5 6 7
-.219 -726 118 -.441 -.070 .109
-.065 721 -.623 -.051 118 .083
-.701 -.644 -.206 -.317 178 -121
.002 1.201 460 -337 -.008 -.038
-.498 -.288 465 374 240 .055
1534 -.215 -.014 .087 -.082 -.019
-1.272 -.003 -.057 221 -414 -.016
-.316 170 -.130 377 .120 -.033

Unstandardized canonical discriminant functions evaluated at group means
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Classification Results(a)

Predicted Group Membership
sitl Total

100 | 200 300 | 400 500 600 @ 700 @ °00
100 | 8 0 0 1 0 0 0 0 9
200 | 1 5 1 1 1 0 0 0 9
300 | 2 0 5 1 1 0 0 0 9
coun | 400 | 0 1 0 7 0 0 0 1 9
500 | 1 4 0 0 4 0 0 0 9
600 | 0 6 0 2 0o 10 | 0 0 18
700 | 0 0 4 1 0 0 4 0 9
original 800 | 2 0 0 0 0 0 0 7 9
100 | 889 | .0 o w1 0 | 0 0o | 0 | 1000
200 | 111 | 556 | 111 | 111 | 111 0 | 0 | 0 | 1000
300 | 22 0 | s56 111 | 111 0 | 0 | 0 | 1000
e 40 0 ‘u1 o |78 0 | 0 | 0 |11 | 1000
500 | 111 444 0 | 0 | 44 0 | 0 | 0 | 1000
600 0 | 333 0 | 111 | 0 56 0 | .0 | 1000
700 0 | 0 |44 111 | 0 | 0 | 44 0 | 1000
800 22 o0 0 | 0 | 0 0 | 0 | 778 1000

a 61.7% of original grouped cases correctly classified.

Yo



