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دراست تطبٍقٍت فً  )استخذاو انتحهٍم انتًٍٍسي انًتعذد نتصٍُف يراحم الإصابت بًرض انفشم انكهىي انًسيٍ 

 (و 2012– و 2005يستشفى احًذ قاسى لإيراض انقهب وزراعت انكهى فً انفترة يٍ 

عفراء هاشى عبذ انهطٍف        و أيٍُت سهًٍاٌ حسٍٍ
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ABSTRACT 

The disciminant analysis has been used to classifychronic renal  failure diseases based 

on change of disciminant feature . The study has been  employed a random sample by 

using the linear disciminant function chronic renal failure have been classified on  the 

base of the disease accompanied change. The assential purpose  for this work is to 

create disciminant analysis to help a doctor to know the affective reasons in a chronic 

renal failure throw disciminant analysis to classified a renal failure throw it's steps. 

KEYWORDS: Multiple Discriminant Analysis , Chronic Renal Failure, TheLinear 

Disciminant Function. 
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Renal 

FailureAcute Renal Failure
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SPSS

1 
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4 

5 

 SPSSMinitab 

يجًىعتٍٍ  يٍ أكثر حانت فً انخطٍت انًًٍسة انذانت

KnP

nii
3

n = ni
k
i=1  

: 𝑥 هٍ S حُث

D=α′Bα 
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:                                                                                                        وانحٍ عُبصرهب هٍ 𝑥 هٍ يصفىفة يصفىفة انحشحث نبٍُ انًجًىعبت نهًحغُرات Bحُث 

bjj  =
 n i (𝑥

ij
−𝑥

j
)2g

i=1

g−1
 ,bjk  =

 n i (𝑥
ij
−𝑥

j
)(𝑥

ik
−𝑥

k
)

g
i=1

g−1
……………………(1) 

≡𝑥
ij

i𝑥
j

≡𝑥
j

𝑥
j

 :

-1 .

-2 

E = 
λi   

 λi
r
i=1

 100%      ........................(2) 

يجايٍع  عذة حانت فً انتصٍُف

k

2 ,……μkμ1 ,μ .Σ

1
:

μ j = x j 

 S = 
1

N−K
 Aj 

k
j=1          …..………………(3) 

 

 :حُثئٌ

Di
2 = ( x  - x  )' S

-1 
( x -xi )         …………(4) 

Mahalanobis Distance ًَثم : Di
2 

xiDi
2

4
.

Ci

Ci = −
1

2
𝑥

′
S−1𝑥

𝑖
  ………..…….(5) 

αi=𝑥
′
S−1    …………………(6) 

P(𝜋i x) =
pi eZ ′i

 pi eZ ′i
g
i=1

 ………………..(7) 

Wilks' Lambda test ( Λ)  

4

Wilks' Lambda = Λ= 
Variation  Between  Groups

Variation  Within  Groups
 =

SSb

SSw
 ………………...…(8) 

. (0<Λ>1

p-s)(q-s)λ

Λ= n − (p + q + 3)/2 lnr          ………..(9) 

Px (1)

q x (2)
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r

Rao'sF 

Rao's F=  
r2s

i1s
  

1−Λs
1/m s

Λs
1/m s

 ………………….(10) 

 

ms = 
 p−s 2 (q−s)2−4

 p−s 2 +(q−s)2−5
 1/2  

……………………(11) 

r= (p – s ) ( q – s ) 
r
2s= ms[ n-(p+q+3)/2]-[(p-s)(q-s)-2]/2   ……………(12) 

 F(r1,r2,α)

  F

RaoF
5

 :

F = 
1−Λ

1/5

Λ
1/5  * 

ms −2λ

p(k−1)
   …………..…………(13) 

                                      df1 = p(k-1)بذرجبت حرَة

 df1=ms - 2λ 

m = N -1
2 [ P + k] 

S =  
p2(1−k)2−4

(1−k)2+p2−5
 1/2 

λ =
p k−1 −2

4
 

انتًٍٍسانقىٌى 

(X)

(Y)

(n)(p )(q)

n≥p+qP≥ q
1

X= xij     i=1,2,……n         j= 1,2,…..,p 

Y= yiki=1,2,……n         k= 1,2,…....,p 

u=c′Χv = d′Y

 c′ d′

 

R=min(p,q) R.Y

(joint distr)
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E(X1)=μ
1
     ,      E(X2)=μ

2
 

cov(X1)=Σ11   ,cov(X2)=Σ22      ……….……(14) 

cov(X1, X2)=Σ12=Σ21  

X

X( p+q ∗1)= 

X1

⋯
X2

 =

 
 
 
 
 
 
 
 
 
𝑥11

𝑥12

⋮
𝑥1p

⋯
𝑥21

𝑥22

⋮
𝑥2p 

 
 
 
 
 
 
 
 

         ……………..(15) 

μ
( p+q ∗1)

=E(X) = 

X1

⋯
X2

 = 

μ
1…

μ
2

  ………………(16) 

 

 = E  X − μ 
 p+q ∗ p+q 

(X − μ)′ 

       = 

E(X − μ)(X − μ)′

⋯
E(X − μ)(X − μ)′

⋮
⋯
⋮

E(X − μ)(X − μ)′

⋯
E(X − μ)(X − μ)′

  

= 
Σ11 ⋮ Σ12

⋯ ⋯ ⋯
Σ21 ⋮ Σ22

    ………………(17) 

U= 𝑎 𝑋1       ,   V= b 𝑋2     ……….…….(18) 

b , a

Var(U)=𝑎 cov(X1)𝑎= 𝑎 Σ11𝑎 

Var(V)=𝑏 cov(X2)𝑏=𝑏 Σ11𝑏    ………...……….(19) 

Var(U,V)=𝑎 cov(X1, X2 )𝑏= 𝑎 Σ12𝑏 

U,V

maxa,bcorr(U1, V1) = 𝑒1
∗ 

(19)(U1, V1) 

U1=e2
′  X1

−1 2 
11  

V1 = 𝑓2
′  X2

−1 2 

22

 

maxe,𝑓corr(U2, V2) = 𝑒2
∗ 
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kk=3,…..,p

Uk=ek
′  X1

−1 2 
11  

V𝑘 = 𝑓𝑘
′  X2

−1 2 

22

 

(19)

maxe,fcorr(U2, V2) = e2
∗  

1,2,….,k-1

e1
∗2 ≥ e2

∗2 ≥ ⋯ ≥ ep
∗2

Σ11
−1 2 

Σ12Σ
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−1Σ21Σ

11

−1 2 
e1, e2, … . , epe1

∗2, e2
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Σ12Σ
11
−1Σ21Σ

11

−1 2 
𝑓1, 𝑓2 , … , 𝑓p

n(p+q)x1  x2

n(p+q) 
1

𝑥1= 𝑥(1) ⋮ 𝑥(2)  

    =

 
 
 
 
𝑥11(1) 𝑥12(1) ⋯ 𝑥1𝑝(1) ⋮ 𝑥11(2) 𝑥12(2) ⋯ 𝑥1𝑞(1)
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𝑥11(1) 𝑥11(1) ⋯ 𝑥11(1) ⋮ 𝑥11(1) 𝑥11(1) ⋯ 𝑥11(1)

𝑥𝑛1(1) 𝑥11(1) ⋯ 𝑥𝑛𝑝 (1) ⋮ 𝑥𝑛1(2) 𝑥𝑛2(2) ⋯ 𝑥𝑛𝑞 (1) 
 
 
 

 

= 

𝑥1(1)′ ⋮ 𝑥1(2)′

⋮ ⋮ ⋮
𝑥𝑛(1)′ ⋮ 𝑥𝑛(2)′

    ……………………..(20) 

: ويحجه يحىسطبت انعُُة َكىٌ 

𝑥
[ p+q ∗1]

= 
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1

⋯
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j=0      …………..…….(21) 

S p+q ∗ p+q = 
𝑆11 ⋮ 𝑆12

⋯ ⋯ ⋯
𝑆21 ⋮ 𝑆22

  

𝑆𝐾𝐿 =
1

𝑛−1
 (𝑥𝑗 (𝑘)

n
j=0 − 𝑥
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′

;K,L=1,2    …….....…(22) 

u = 𝑎  𝑋1    ,   v = b  𝑋2………………………...….(23) 
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ru ,v =
a ′S12 b 

 𝑎 ′S12𝑎  b ′S12 b 
       ……………..(24) 

u , v (99-2)

 ku k , v k(24)

k=1,2,…k-1u k , v kkth

r1 ≥ r2 ≥ ⋯ ≥ rp

S21S11
−1S12S22

−1a k , b kkth

S22
−1S21S11

−1S12b k= 𝑟𝑘
2b k  

S11
−1S12S22

−1S21a k= 𝑟𝑘
2a k………..…….……(25) 

rk
2

 S12S11
−1S21a k − 𝑟𝑘

2S22
−1 =0 

r

Ho
(j)

:r1 = rj+1 =……..rp       ; j=1,2,……,r 

Ho
(j)

Ho
(1)

, Ho
(2)

… . , Ho
(j−1)

(Ho
 j 

; j = 1,2, … r + 1)j-1

var(u k)=var(v k)=i 

cov(u k , u e)=corr(u k , u e)=0  , k≠e 

cov(v k , v e)=corr(v k , v e)=0  , k≠e 

cov(u k , v e)=corr(u k , v e)=0,k≠e,∀k,e=1,….,p   ……………..….(26) 

canonical weights

1
.

 :

(M −λI )d= 0      …….……..……..(27) 

M= Syy
-1

Syx Sxx
-1

Sxy…….……..(28) 

P ≤ q:

Sxx
-1

Sxy Syy
-1

Syx – λI  ………….……..(29) 

q ≤ p:

Syy
-1

Syx Sxx
-1

Sxy – λI  ……..….….…….…..(30) 
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Sxx≡Var-CovX

Syy≡Var-CovY

Sxy≡Var-CovXY

 (Bartlett)1938

 :

6

H0 : RXY = 0 

H1 : RXY≠ 0 

χ
2

 :

χ2
cal =  −n + 0.05(p + q + 3) logw   ……….…..(31) 

wWilk

Wilks← w =  (1 − Rcz
2r

Zzi )         ………………(32) 

R
2

cz

 . 

..

Prediction Sum of Square (PRESS)

 (n) 

(n)

 yi − y i.−1=ei,−1        (i=1,2,…,n)   ………….………….(33) 

y i.−1yi.

 yi

.  جىضع جبَببً ولا جسحخذو فٍ الابقبء عهً انًعبيلات yi  نكٍ,x=xi َعحبر وظُفة ارجذادَة جقذر فٍ y i.−1انحُبؤ 

قىيُبً او وطُُبً  

y i.−1=x ib−i   ………………….(34) 

b−iith

(n)

PRESS = ( yi − y i.−1)2n
i=1  

           = (ei,−1)2n
i=1           ………………….(35) 

انجاَب انتطبٍقً 
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 انُتائج

تحذٌذ انًتغٍراث راث انتأثٍر انًعُىي باستخذاو انتًٍٍس انقىٌى 

Wilk's Lambda F   

  .X01 1انسُة  2.756 0.966

  .X02  2انُىع 2.478 0.970

  .X03 3انعًر 2.434 0.970

  .X04 4انقبُهة  1.308 0.984

  .X05 5انًهُة  3.046 0.963

  .X06 6انسكٍ 0.338 0.996

  .X07 7انحبنةالاجحًبعُة 0.181 0.998

  .X08 8عذدالأطفبل  0.413 0.995

  .X09 9يسحىيبنذخم  2.653 0.968

 

1x05X05

wilk's Lambda0.963F3.046F

F3.046wilk's 

LambdaF

F

X082

 

: إدخبل انًحغُرات انحًُُزَة حسب أهًُحهب: 2جذول ال
 

F to remove and its degrees of 

freedom 

Wilks' Lambda and its 

degrees of freedom 

Variable 

enter 

 

Step 

 

1.308 

(24, 0.267) 

0.984 

(6,4,317) 
  .X04 1 انقبُهة 

2.478 

(16, 0.044) 

0.970 

(4,4,317) 

  X02 انُىع

 
2.  

2.434 

(20, 0.047) 

0.970 

(5,4,317) 

 X03 انعًر 

 
3.  

2.653 

(12, 0.033) 

0.968 

(3,4,317) 
  .X9  4 يسحىيبنذخم

2.756 

(8, 0.028 ) 

0.966 

(2,4,317) 
  .X01  5 انسُة

3.046 

(4, 0.017) 

0.963 

(1,4,317) 
  .X05 6 انًهُة 

 

تكىٌٍ دوال انتًٍٍس ثى انتصٍُف 

 تكىٌٍ دوال انتًٍٍس -1

B

1R

R = S
-1 

B 

3
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انُسب انًئىَة نهحببٍَ نذوال انحًُُز : 3جذول ال

Percent of Variance Function 

67.9 1 

28.0 2 

3.0 3 

1.1 4 

395.9

sα

4 

4 3 2 1 

Function 

Coff 

 α1انسُه 0.093 0.059 0.034 2.265-

 α2انُىع 0.276- 0.826 0.406- 0.112-

 α3عًر 0.582 0.571 0.430 0.167

 α4انقبُهه 0.439 0.291- 0.143- 0.099-

 α5انًهُه 0.499- 0.214- 0.567- 1.594

 α9يسحىيبنذخم 0.336- 0.033- 1.052 0.719

 

67.9

Z'1 =0.093α1-0.276α2+0.582α3+0.439α4-0.499α5-0.336α9 

28.0

Z'2=0.059α1+0.826α2+0.571α3 -0.291α4-0.214-0.033α9 

3.0

Z'3=0.034α1-0.406α2+0.430α3-0.143α4 - -0.567α5+1.052α9 

1.1

Z'4 =-2.265α1-0.112α2+0.167α3 -0.099α4 +1.594α5+0.719α9 

Classiffication

αi's6Ci5

5ClassifficationDiscriminant Function Coefficients

 

4 3 2 

1 Function 

Coff 

 αi1انسُه 0.041 0.026 0.015 0.994-

 αi2انُىع 0.562- 1.680 0.825- 0.227-

 αi3عًر 0.774 0.759 0.572 0.222

 αi4انقبُهه 0.240 0.159- 0.078- 0.054-

 αi5انًهُه 0.131- 0.056- 0.149- 0.418

 αi9يسحىيبنذخم 0.450- 0.045- 1.409 0.963

-0.060 -1.178 -3.063 0.193 (Constant) 
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Z'1=0.041αi1-0.562αi2+0.774αi3+0.240αi4-0.131αi5-0.450αi9+0.193+lnpi 

Z'2=0.026αi1+1.680αi2+0.759αi3αi4-0.159αi5-0.045αi9-3.063+lnpi 

Z'3=0.015αi1-0.825αi2+0.572αi3-0.078αi4-0.149αi5+1.409αi9-1.178+lnpi 

Z'4=-0.994αi1-0.227αi2+0.222αi3-0.054αi4+0.418αi5+0.963αi9-0.060+lnpi 

 Posterior Probability

7

 

Canonical Discriminate Function

Wilk's lambda F 

11X06F3.046Wilk's 

lambda0.963
2

B1R6

  :Box's Mَحُجة اخحببر  : 6جذول  ال

 

27

7

Percent of Variance for Discriminant Function 

Percent of Variance Function 

62.8 1 

31.3 2 

3.6 3 

2.4 4 

 

794.1

4

8

158.535  Box's M 

0.812 Approx. F 

180 df1  

64373.551 df2  

0.970 Sig.  
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8 Canonical Discriminate Function 

Coefficients

4 3 2 1 

Function 

Coff 

 α1انسُة 0.083 0.038- 0.661 1.416-

 α2انُىع 0.294- 0.731 0.180- 0.382-

 α3انعًر  0.533 0.585 0.421 0.104

 α4انقبُهة  0.451 0.247- 0.094- 0.059-

 α5انًهُة  0.513- 0.107- 0.810- 0.818

 α6انسكٍ  0.169 0.186 0.295- 0.644

 α7انحبنةالاجحًبعُة 0.010- 0.069- 0.504 0.030-

 α8عذدالأطفبل  0.135 0.423- 0.030 0.132-

 α9يسحىيبنذخم  0.342- 0.041- 0.635 0.850

 

62.8

Z'1=0.083α1-0.294α2+0.533α3+0.451α4-0.513α5+0.169α6-0.010α7+0.135α8-

0.342α9 

31.3

Z'2=-0.038α1+0.731α2+0.585α3-0.247α4-0.107α5+0.186α6-0.069α7-0.423α8-

0.041α9 

3.6

Z'3=0.661α1-0.180α2+0.421α3-0.094α4-0.810α5-0.295α6+0.504α7+0.030α8-

0.635α9 

2.4

Z'4=-1.416α1-0.382α2+0.104α3-0.059α4+0.818α5+0.644α6-0.030α7-

0.132α8+0.850α9

 

 Structure Matrix  يصفىفة الارجببط بٍُ يحغُرات انذراسة :9جذول ال

4 3 2 1 

Function 

Coff 

 x05انًهُة 0.635- 0.055- 0.150 0.327

 x01 انسُة  0.600- 0.035- 0.417 0.103

 x09 يسحىيبنذخم 0.581- 0.008- 0.535 0.282

 x04 انقبُهة  0.390 0.204- 0.161- 0.217-

 x02انُىع 0.336- 0.652 0.207- 0.402-

 x03عًرال 0.442 0.486 0.468 0.241

 x08عذدالأطفبل 0.075 0.314- 0.124 0.061-

 x07انحبنةالاجحًبعُة 0.101 0.093- 0.416 0.054

 x06انسكٍ 0.039 0.225 0.149- 0.683

 

9x05

x06
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 Canonical Discriminate Function Coefficients يعبيلات دوال انحًُُز انقىَى:10جذول ال

4 3 2 1 

Function 

Coff 

  αi1انسُة 0.037 0.017- 0.290 0.621-

 αi2انُىع 0.597- 1.485 0.367- 0.776-

 α3انعًر  0.708 0.778 0.559 0.139

 α4انقبُهة  0.247 0.135- 0.052- 0.033-

 α5انًهُة  0.134- 0.028- 0.213- 0.215

 α6انسكٍ  0.066 0.073 0.115- 0.252

 α7انحبنةالاجحًبعُة 0.011- 0.075- 0.548 0.032-

 α8عذدالأطفبل  0.243 0.758- 0.054 0.236-

 α9يسحىيبنذخم  0.458- 0.055- 0.850 1.138

-0.406 -2.336 -2.032 -0.162 (Constant) 

 

Z'i=αi1x1+αi2x2+αi3x3+αi4 x4 +αi5 x1+αi6 x6+ αi7 x7+αi8 x8+αi9 x9+ln pi 

Z'1 =0.037αi -0.597αi2+0.708αi3 +0.247αi4-0.134αi5+0.066αi6 -

0.011αi7+0.243αi8-0.458αi9-0.162 

Z'2=-0.017αi1+1.485αi2+0.778αi3-0.135αi40.028αi5+0.073αi6-0.075αi7-0.758αi8-

0.055αi9-2.032 

Z'3=0.290αi1-0.367αi2+0.559αi3-0.052αi4-0.213αi5+-0.115αi6 

+0.548αi7+0.054αi8-0.850αi9-2.336 

Z'4=-0.621αi1-0.776αi2+0.139αi30.052αi4+0.215αi5+0.252αi6-0.032αi7-

0.236αi8+1.138αi9-0.406 

 

 Posterior Probability

7

 

تحذٌذ انًتغٍراث راث انتأثٍر انًعُىي باستخذاو يجًىع انًربعاث انتُبؤي 

 

11

.55900.05
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(  (K.M.Oاخحببر كفبَة انعُُة : 11جذول ال

 انقًُة الاححًبنُة درجة انحرَة قًُة يربع كبٌ قًُة قُصر

.5590 353.271 28 0.000 

 

سًُرَىف  - اخحببر كهىيجروف  : 12جذول ال

 

 انقًُة الاححًبنُة درجة انحرَة قًُة  كهىيجروف 

 x2 .3750 322 .0000انُىع

 x3 .2930 322 .0000عًر

 x4 .2350 322 .0000انقبُهة

 x5 .1590 322 .0000انًهُة

 x6 .2210 322 .0000انسكٍ

 x7 .2640 322 .0000انحبنةالاجحًبعُة

 x8 .4470 322 .0000عذدالأطفبل

 x9 .2800 322 .0000يسحىيبنذخم

 

5

يعبيم الانحىاء نهًحغُرات  :  13جذول ال

  
 يسحىيبنذخم عذدالأطفبل انحبنةالاجحًبعُة انسكٍ انًهُة انقبُهة عًر انُىع

 1.75 1.31 1.88 4.11 6.99 2.74 1.90 1.43 انىسط انحسببٍ

 2.00 1.00 2.00 4.00 7.00 2.00 2.00 1.00 انىسُط

 1 1 2 4 2 1 2 1 انًُىال

 0.453 1.596 0.956 1.086 0.010 0.594 0.771 0.264 الانحىاء

13

يعادنت الاَحذار انخطً نًتغٍراث انذراست حسب أهًٍتها  

y =3.03-0.005X01+0.327X02+0.236X03+0.0005X05-0.0186X05 -0.117X09 

 نهًحغُرات  Tواخحببر َىضح يعبيلات ًَىرج الاَحذار وانثىابث  : 14جذول رقى

Predictor            CoefSE CoefT       P 

Constant             3.0264    0.3726    8.12      0.000 

 x2 0.3272    0.1628    2.01      0.045انُىع

 x30.2357    0.1064    2.22      0.027انعًر

 x4-0.00028   0.04395   -0.01     0.995انقبُهة

 x5 -0.01856   0.03296   -0.56    0.574انًهُة

 x90.1171    0.1692     0.69     0.043يسحىي انذخم
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14B00.000

x10.043x20.045

x10.0275

x4x55

:  نهًحغُراتFواخحببر جحهُم انحببٍَ : 15جذول 

Source          DF       SS    MS    F      P 

Regression        5  21.429  4.286  2.09  0.066 

Residual Error  316  647.266  2.048 

Total           321  668.696 

 

150.066

5

انًقبَُس انخبصة ببنبىاقٍ نهًحغُرات   : 16جذول 
Obsانُىعبنفشم     Fit      SE Fit  Residual   St Resid 

  7   2.00  1.0000  4.0152  0.2034   -3.0152     -2.13R 

 16   2.00  1.0000  4.0160  0.1900   -3.0160     -2.13R 

 41   2.00  1.0000  3.9964  0.2126   -2.9964     -2.12R 

128   2.00  1.0000  3.9235  0.1862   -2.9235     -2.06R 

313   2.00  5.0000  4.2350  0.4350    0.7650      0.56 X 

314   1.00  3.0000  3.9072  0.4213   -0.9072     -0.66 X 

315   2.00  4.0000  3.5279  0.3994    0.4721      0.34 X 

316   2.00  4.0000  3.7633  0.3764    0.2367      0.17 X 

317   2.00  5.0000  3.5268  0.4003    1.4732      1.07 X 

318   1.00  5.0000  3.2001  0.3882    1.7999      1.31 X 

319   2.00  5.0000  3.5268  0.4003    1.4732      1.07 X 

320   1.00  2.0000  3.1993  0.4149   -1.1993     -0.88 X 

321   2.00  1.0000  3.5265  0.4124   -2.5265     -1.84 X 

322   1.00  3.0000  3.2004  0.3889   -0.2004     -0.15 X 

 

R denotes an observation with a large standardized residual. 

X denotes an observation whose X value gives it large leverage. 

S = 1.43119   R-Sq = 3.2%   R-Sq(adj) = 1.7% 

PRESS = 671.576   R-Sq(pred) = 0.00% 

1.7

1.7
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 الاستُتاجاث

1  

2 

 

3 

1 2008 

2 2010 

3 2011

 

4 2007

5 2002

 

6 2004

 

7 2001

 

8 2008

 

9 2006

 


