
11220086474 

 64 

(Factor Analysis)

(Log - Linear Model)

1

150

100

Log-Linear 

Model

2

12Factor Analysis
64

K

nm

K > m

X  AF+U .............................................. (1)

X(K x 1)

A(Km)

F(m1)

U(K1)

(Principal Component) PC
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(Eigenvalue & Vectors)X

pa

p

Xai  λiai ................................................ (2) 

λi

Xai

(Eigen Vectors)

(X – λi I) ai  0 ....................................... (3)

(X – λiI) 

ai(3)

ai

ai

aiiX I

iX I   0 ........................................... (4) 

(4)

λi (3)

p

X1, X2,…,Xpμ = 0

∑S

n  N 

 1(P.d.)

(p.s.d.)

SS

λ1>λ2>….> λp>0  

a1*, 

a2*,……, ap*

S

a1, a2, ……, ap

T1T ST DD

S

T

V1

1 11 1 2 2 p1 p 1V a x a x ... a x a x     

a1λi

1 1 p 1 1V X N (0,a Sa )   

a1 Sa1= λ1 V1 =NP(0, λ1)

S

a1

S

V = Γ X

v2,v1COV(v1,v2)

(1950) Kaiser
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ΓK

BBΓ K=

 2-2

ail

   ip xiyis(a ) s(r ) (k / k 1 p )    .......... (5) 

pS(rxi yi)

2-3
(7)

1Kaiser – Meyer - Olkin (KMO)

2

ij
i j

2 2
ij iji j i j

r

KMo
r a



 






   
 ...... (6) 

rijaij , i , j

34)32(1

The Log Linear Model  

(i , 

j)IJ

Log eij = U+U1(i) + U2(j) + U2(ij) 

U

U+U1(i)

ji

U+U2(j)

U12(ij)(i)

(j)

(Saturated Model)

3-1

I x J x K x L 

Ho: PijkL = Pi … P.j.. P..k.   P…L 

3ijkl
ni...n.j..n..k.n...l

ê
n

  ........................... (7) 

1 

2 

 

3 

 

4 3-2

 

5 4-1 
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Log eijkL  U +   U1 + U2 + U3 + U4 + U13 + 

U14 + U23 + U34+U134....... (8) 

[23] [134]

LogeijkL  U+U1+U2+U3+U4+U12+U13+ 

U24 + U34 + U124 + U234...... (9)

[13] [124][234]

[13][124][234]

 

3-2

 

 

nj.kL

n134(2)

 

(8)

ijkL
n.jk.ni.kL

ê
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3-3:

(9)

Ao

 

1

0

1 


ijkei , j ,k 1
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 

 

 0
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0
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1
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e
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




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(A2)

 

 

 1

1.,

1

1
2

1

1.

ji

e

ijk
ijk

e

nij
e









(A3)

 

 

 2

1.,

2

1
3

1

1.

ji

e

ijk
ijk

e

nij
e









(A6)

1 χ
2

 Pearson

2  G
2

Wilks

 χ
2
 G

2

 

 2            القاعدة 3                                                    القاعدة 

[23] [134]  [3] [14]  نحذف المتغير  يىجد تقدير مباشر 
 الذي يظهر مرة واحدة                                             

 في التفاعلات                                                    

    3                                               القاعدة 

[13] [124] [234]  [13] [124] [234]  
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3.4

Goodman

-3

3.1

(Mediterranean Anemia)

16

11

(9)

3-2

120

X1

X2

X3

X4

X5

X6

X7

X8

X9

X10
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3-3

Kaiser – Meyer – olkin Measure Of 

Sampling Adequacy =.672 

KMo=.672

Bartlett's Test Of Sphericity

4070100000

3.4

SPSS

(1)

(68.77%)

(2)

(6)

Log-Linear

(1)

Correlation Matrix

X10 X9 X8 X7 X6 X5 X4 X3 X2 X1 Correlation 

.099 .072 .054 -.007 -.051 .027 -.001 .118 .0731.00 X1 

.169 .905 .750 .330 .182 -.054 -.053 .001 1.000 .073 X2 

.055 .022 .073 .050 .086 .079 .0611.000 .001.118 X3 

.021 -.090 .030 .026 .041 -.242 1.000 .061 -.053 -.001 X4 

-.139 -.055 -.109 -.073 -.121 1.000 -.242 .079 -.054 .027 X5 

.636 .0200.126-.0011.000-.121.041.086.182-.051X6 

-.005 .288 -.427 1.000 -.001 -.037 .026 .050 .330 -.007 X7 

.168 .709 1.000 -427 .126 -.109 .030.073 .750 .054 X8 

.1841.000 .709 .288 2.000 -.055 -.090 .022 .905 .072 X9 

1.000 .184 .168 -.005 .636 -.136 .021 .055 .169 .099 X10 

(2)

Initial Eigen Values

Component Cumulative %% Of Variance Total 

29.34229.342 2.934 1 

45.264 15.922 1.592 2 

57.523 12.2591.226 3 

68.773 11.250 1.125 4 

78.139 9.427.943 5 

86.746 7.547 .755 6 

92.738 6.992 .699 7 

96.351 3.613 .361 8 

99.090 2.739 .274 9 

100.00.910 .091 10 
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(3)

Cummulitives

Extraction Initial 

.471 1.000 X1 

.878 1.000 X2 

.6041.000 X3 

.700 1.000 X4 

.609 1.000 X5 

.797 1.000 X6 

.384 1.000 X7 

.791 1.000 X8 

.848 1.000 X9 

.797 1.000X10 

Extraction Method: Principal Component Analysis

(4)

Total Variance Explained

Rotation Sums Of Squared LoadingsExtraction Sum Of squared Loadings 

Component Cumulative%% of VarianceTotal Cumulative %% of Variance Total

27.694 27.694 2.769 29.342 29.342 2.934 X1 

44.719 17.026 1.703 45.264 15.922 1.592 X2 

57.303 12.584 1.258 57.523 12.259 1.226 X3 

68.773 11.470 1.147 68.773 11.250 1.125 X4 

X5 

X6 

X7 

X8 

X9 

X10 

Extraction Method: Principal Component Analysis 
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(5)

Component matrix

Component

4 32 1 

.617 .281 .009 .103 X1 

-.074 .027 -.197 .913 X2 

.723 .248 .111 .082 X3 

.404 -.687 .254 -.014 X4 

.010 .684 -.343 -.152 X5 

-.150 .183 .773 .369X6 

.129 -.216 -.296 .483 X7 

.053 -.104 -.191 .861 X8 

-.085 .071 -.171 .898 X9 

-.064 .220 .775 .379 X10 

Extraction Method: Principal Component Analysis 

4 components extracted

(6)

(Rotated Component matrix)

Component

4 3 2 1 

.681 -.057 .007 .060 X1 

-.010 -.077 .157 .921 X2 

.773 .038 .062 .008 X3 

.156 .820 -.044 -.042 X4 

.213 -.726 -.168 -.089 X5 

-.005 .059 .888 .071 X6 

-061 .153 -.180 .569 X7 

.061 .078 .085 .880 X8 

-.005 -.112 .189 .894 X9 

.089 .053 .883 .076 X10 

Extraction Method: Principal Component Analysis 

Rotation Method Varimax with Kaiser Normalization  

a- Rotation Converged In 5 iterations

%29. 342

X2921

X7569

X8880 

X9894
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(Statgraph)

(SPPS)

U1(i)

U2(i)

U3(k)

U4(ℓ)

i=1,2,3j=1,2,3K=1,2,3,L=1,2,3,

(7)

G
2

 DF 

.0000 0 [1234] U+U1+U3+U4+U12+U13+U14+U23+U24+U34+U123+U

124+U234+U134+U1234 

1 

6.5228 [123] 

[124] 

[134] 

[234] 

U+U1+U3+U4+U12+U13+U14+U23+U24+U34+U123+U

124+U234+U124

3 

70.608 16 U+U1+U3+U4+U12+U13+U14+ 

U24+U34+U23+U123+U124+U134

4

 

(8)

G
2

iter Prob L,R.chisq change DF If Deleted Simple Effect is 

18 

6 

12 

14 

.000 

.000 

.000 

.822 

55.123 

111.231 

44.923

6.262 

8 

8 

8 

8 

X2*X7*X8  (U123) 

X2*X7*X9  (U124) 

X2*X8*X9  (U134) 

X7*X8*X9  (U234)

The Best method has generating Class 

X2*X7*X8   

X2*X7*X9   

X2*X8*X9   

X7*X8*X9  

Likelihood ratio chi Square df 126 

G
2
 = 70.608  

P=.810

iter Prob L,R.chisq changeDf If Deleted Simple Effect is

18 

6 

12 

.000 

.000 

.000 

57.121 

111.05 

444.817 

8 

8 

8 

X2*X7*X8  (U123) 

X2*X7*X9  (U124) 

X2*X8*X9  (U134)

(8)

G
2
 = 70.608P=.810

(4)

χ
2
=72.1371P=.843

0.05X7*X8*X9 (U234)

822

(4)
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15.922%

X6888

X10883

χ
2
 = 81.521p=.724

12.259%

X4820

X5726

11-10

χ
2
=55.477

P=.827

11.250%

X1681X3

773

4

1 KMO

2 

29.342%

 

3 

15.922%

 

4 

12.259%

 

5 

11.250%

 

6 

Ho:U123=0

Ho:U124 = 0Ho:U123=0

α=0.05

 

5
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3 
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Abstract

Thalassemia is one of the most widely 

speared hereditary disease which cause red 

blood cells split.

It is the most dangerous disease as it's 

complications are dangerous and fatal, they 

appear as the disease develop.

Most patients who suffer from Thalassemia 

die before they have twenty or thirty years old 

in general.

Therefore the importance of the research to 

know about all the variables that related with 

the disease to prevent infection the brothers.

After identifying all the variables related 

with the disease which is not one but group of 

variables, therefore Principal Component is 

most suitable. To support the results of 

Principal Component The log linear Model has 

been used to know if every variable 

independent or has relation with other variable.

 

 

 


