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Abstract

The multi - linearity is one of the problems that the researchers are avoided. In this

problem, the least squares estimates will be inadmissible Therefore, we used the Ridge

Regression which has a biased estimates and has a more efficient estimates than the least

squares.
In this paper we used the Ridge Regression and we used two methods for the

estimation of Ridge factor (K) , the first , is the iterative method , and the second , is

Hocking , Speed and lynn (H. S. L.) .The comparison is made between the two methods by

using the total mean square error criterion.

mailto:Mhasn64@yahoo.com


] [/)(

           
              

            
            

              

            
              

                    
                 

            
Ridge Regression method,4(3)1975(Gunst and Mason and

Webster,)                

             
      

.
          

  )Iiteration method (  

)(  Hocking,

Speed and Lynn  

.

       )K (
             

.

-

1)-(1......
p22110 ipiii
XXXY ββββ ++++=

i
Y
)

 :.

ijX:.

jβ
)

:.

i:)i =1,2,…,n(



H.S.L. ...][

j:)j = 1,2, … ,p(

 .
            

        
     .  

:

( ) 2)-(1...
1

YXXXls
′′= −

−
β

 .

           
              

)KIp ()X (:

( ) )3-(1...YX
1

_

′+′= −
IpKXXβ

   :

KIp :)pxp        .(

.
    )K(  

  )K (              

        )K (    
  -)XX ′ (       

              
.

 .

  )K (  

             
)(.

 .Iteration method

          )K (     

  )0,1 (          

           
                

)K (.



] [/)(

.)H. S. L.()Hocking , Speed and Lynn, 1989, 131-148(

    )H.S.L.(       
)K (:

4)-(1...

1

4

j

2

1

2

j

2

2

∑

∑

=

==
p

j

j

p

j

j

K

βλ

βλ
σ

:

j:X.

jβ
)

:.
2 ::

5)-(1...
YY

2

pn

XX

pn

RSS

−

′′
−′

=

−
=

β

σ

1Y =′Y.

β
)

 :.

.)TMSE (Total mean square error

      

:

( )( ) 6)-(1...
1

∑
=

=
p

j

j KMSETMSE β

)( )( )KMSE jβ(:

( )( ) ( )( ) 7)-(1...
1

1

2

∑
=

−=
p

j

jjij K
L

KMSE λββ

Li ,...,2,1=
:

L:.

( )Kjiβ:)j ()i. (

jλ :( )XX ′.



H.S.L. ...][

-

 .
 .

          )X1,,X2,X3,X4,X5 (
:

1)-(2...55443322110 ii
eXXXXXY ++++++= ββββββ

:
ei:)0 ()2.(

Xiei    Monte carlo

simulation)ß1 ,  …  ,  ß5 (    
)( ß0   

              
unit length scaling:

2)-(2...

)(
1

2

*

∑
=

−

−
=

n

i

jij

jij

ij

XX

XX
X

:

3)-(2...* eXY += β

*
X :.

β :.

e:.

Y :.

BXX
*** = B   

)5   x  5 (BXXBD
**′′=

  D              

)5   x  5(      

****
XXD

′
=     )2-3 (β      

(5 x 1)e)100 x 1(Y)100 x

1 (.

 .
   Xij    

:

4)-(2... Z)1( i6

)2/1(2 αα +−= ijij ZX



] [/)(

i =1 , 2 , … , n   ,   j = 1 , 2 , … , 5

:
α :.

i61 Z,...,
i

Z:N ( 0 , 1 ) .

ei

5)-(2...6 ZZe
ii

−=

Z :)( 6iZ.

.)(

Minitab under windows  13.20  
  ) (    ) (         

)N(0,1)ijZ (       ) (      

    )Xij (   )2-4(   )9.0( =α .  

    )ei (  )2-5 (    )Yi(     

)XijYi (.
.)K(

.

       )K (   )0,1 (    
        

        )0.0001(    
     )K (   

        Statgraph  

:

)K (
KK

10.75110.90

20.90120.85

30.90130.90

40.85140.90

50.80150.85

60.90160.75

70.80170.90

80.75180.85

90.75190.85

100.95200.90

K0.85

 :



H.S.L. ...][

.)H. S. L.(

     )K (   )1-4 (    

)Macro (    (Minitab under

windows):

)K ()H. S. L.(
KK

10.000077110.000064

20.000052120.000077

30.000069130.000066

40.000078140.000056

50.000088150.000066

60.000063160.000072

70.000063170.000053

80.000059180.000072

90.000100190.000061

100.000077200.000057

K0.000069

:

.
:

6)-(2...)()(
*1 YXKIDK p

′
+= −β

D :                
). (

   )K (              
(H.

S. L.):



] [/)(

)(1 Kβ)(2 Kβ)(3 Kβ)(4 Kβ)(5 Kβ
1-0.470172-0.0020880.0317860.597339-0.158062

2-0.4594980.5514860.1199610.082263-0.301060

3-0.457522-0.0268910.534075-0.2477160.160196

4-0.4714780.2638980.048146-0.2318810.404752

5-0.476757-0.066549-0.0677390.5574670.057340

6-0.4679480.154692-0.269427-0.0046980.582344

7-0.4615270.6050890.044342-0.133051-0.051634

8-0.453811-0.3553010.340497-0.0420040.452995

9-0.453281-0.3213430.2100310.4054610.023104

10-0.4572900.182289-0.1103840.414232-0.089101

11-0.4608020.4537400.285917-0.154277-0.169069

12-0.464533-0.264582-0.1457180.3566150.491124

13-0.467337-0.292587-0.0405130.3463020.451820

14-0.461387-0.3353230.5333750.0557820.198701

15-0.455181-0.3036430.2705310.4021350.030508

16-0.4765510.0179730.1891860.0800740.231947

17-0.461367-0.3126560.5444700.1750420.023875

18-0.4586010.007833-0.0043680.500583-0.107911

19-0.464487-0.0309530.451298-0.2559800.305852

20-0.4618430.2128480.485343-0.3105960.047557

-0.463070.00689660.1725400.1296500.129260

:

H. S. L.

)(1 Kβ)(2 Kβ)(3 Kβ)(4 Kβ)(5 Kβ
1-0.470387-0.0057580.0277860.592840-0.163792

2-0.4609090.5218280.0862180.035715-0.353155

3-0.465424-0.1703810.354680-0.480127-0.116366

4-0.4688090.3130640.104780-0.1675760.501057

5-0.476019-0.056145-0.0554110.5708300.074726

6-0.4690070.135154-0.291085-0.0324970.545409

7-0.4609310.6174020.057384-0.116638-0.031046

8-0.464065-0.5253130.151317-0.2891680.131167

9-0.468772-0.139976-0.4215870.3046430.283552

10-0.470895-0.041175-0.3781780.105507-0.481446

11-0.4704490.3055220.108559-0.348078-0.429789

12-0.470029-0.354090-0.2492720.2295950.344423

13-0.467828-0.299939-0.0525070.3336570.437727

14-0.463249-0.3674900.4914910.0055120.138121

15-0.466352-0.4943700.0381370.149671-0.322325

16-0.4689780.1476830.3537620.2575090.424979

17-0.467278-0.3988960.4410440.043950-0.138542

18-0.471242-0.214227-0.2426400.232868-0.467909

19-0.463437-0.0073610.477179-0.2236480.341935

20-0.4674330.1197770.347083-0.462025-0.153423

-0.46757-0.0457350.0674370.0371270.028265
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