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Abstract                                                  

This study aimed to estimate the parameter scale   and the shape parameter   of the 

Weibull distribution and to compare the estimation methods (Maximum likelihood, 

Moments, least squares and maximum loss of Minimax) by the mean square error to obtain  

the best estimate. Actual data for the monthly wind velocity of Sebha city -Libya were 

used for 52 years. The value of median, third quartile, eighty-fifth percentile and the 

maximum values in each year as measurements and variables of the study. The statistical 

package program R was used in the application. The results showed that the best method 

of estimation was the maximum loss method Minimax, then the maximum likelihood then 

moments then lest squares method. The study also recommended that make comparisons 

between traditional methods of (Minimum Variance bound and the highest exponential 

loss function) and the reliance on the eighty-fifth percentile scale in the calculation of wind 

speed. 
 

Keywords: Maximum Likelihood Method, Minimax, Mean of square error. 
                                                              2018 Sudan University of Science and Technology, All rights reserved 

  

 الوقذهة:

http://scientific-journal.sustech.edu/


SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

16 
 

Maximum 

Likelihood MethodMoments 

MethodLeast 

Squares Method

  :النظري الجانب

 

1, ,   ( ) exp ( ) ...(1( ) )i i
i

x x
f x




 

  

  
  

 
 

        ( , , ) 1 [( )] ...(2)i
i

x
F x exp  


     

1
1 ...(3)M 



 
   

 
 

(4    .. .) 2[ 
   

 
  ]-[ 

   

 
 ]      

    

 





SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

17 
 

 Maximum 

Likelihood Method

  

1( , , , )nL L X X 

          

 
1( , , )nX X 

1, , nX X 

 

1( , , )nX X  

 

1, , nX X  

θ

1, , nX X

. 

1

1 1 1 1

, ,   ( ) exp

( , , ) 1 [( )]

 , ,  ( ) ( ) ( ) ( )( (

( )

) )

i i
i

i
i

r n r r
n r

i i i

i i r i i

x x
x

x
F x exp

L x f x F x h x F x F x

f

q








 

  

 


 





    

 
  

 

  

     

 

 

1

1

( , , ) [ ( ) exp ] [1 [( )] ] ...(5)
r

n ri i
i

i

x x xi
L x exp  

 
   

 



 
    

 


θ

1 1

ln ln( ) ( ) ( 1) ln( ) ...(6)
r r

i
i

i i

x xq
L r r n x n r

 

   
  

    
         

     
   

1

1

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

r

i

i

x n r xq
r


 



 
   
 


λ

i



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

18 
 

1 2 3

2

3 5 4 52

1 ...(8)
i i i

i i

i i i i

r
s s s

r
s s s s

 



 
   

    


    
 

 حيث:  

 
1 1

1

1 1

ln
1 1

( ) ( )( ) ( ) ( )( )

r
i

i r r
i

i i
i i

x xi
s

x n r xq x n r xq
r r



   

 

  
     

    
      
      


 

 

2 1
1

1 1

( )( )
ln

1 1
( ) ( )( ) ( ) ( )( )

r

i r r
i

i i
i i

n r xq xq
s

x n r xq x n r xq
r r



   

 

  
     

   
      
      


 

 

3 1
1

1

2

4 1
1

1 1

5

1

1

ln
1

( ) ( )( )

( )
ln

1 1
( ) ( )( ) ( ) ( )( )

( )( )

1
( ) ( )( )

r
i

i r
i

i

i

r
i i

i r r
i

i i
i i

r
i

i r
i

i

i

x
s

x n r xq
r

x x
s

x n r xq x n r xq
r r

n r x
s

x n r xq
r

 



   



 







 





 
 
 

  
  
  

  
     

    
      
      

 
  

  
  
  





 



2

1

1

ln
1

( ) ( )( )

i

r

i

i

x

x n r xq
r

 



 
 
 
 
  
  




 

       

𝜏        

 ∈

 

    

 
     

  

( 1)1
( ) ( )

( )
EXP




  

  

  



θ α β



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

19 
 

θθ

 1 2, ,... nx x x

  

π θ

2
*

1 1B

Q

d



 
   

 

 

2
*1d

L LOSS




 
   

 

d  

i  

X  

x  

x  

n 

f 

n  

x  

n  

f 

e  

X  

n 

i  

i 

x  

i 

n  

x 

i  

X 

x  n 

e 

e  



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

20 
 

*1d1B

Q

2
1

2 2 2

( ) ( )

1 1 1
( ) 1 ( ) 2 1 ( )

B

Q
R E LOSS

R K E T K E T
B B






  


  
    

 

 
     

 

Weibull (    )    ~ix

 فبى:     

T =∑    
                

n  
k 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

21 
 

(41)

 β θ

δ β  

 

β→∞

θ −

θδ βθ 

 

 

o.w 

T  

 t>0  . .. 

t>0          

k 

t 

T 

n  

k 

(t(h 

R  

t  

k  

n 

n 

n 

k  

n  

nk 

T 

k 

n  

k 

n 

n 

n 

n 

T  

R  

T T 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

22 
 

  

F (x)=1-exp (- -
   

 

 
)    … (16) 

   1     ( ( ))Ln Ln F xi ln xi Ln     
 

   1[     i i iy Ln Ln F x and x Lnx
   

λ λ  

2

1

( )
r

i

yi y




1

r

i 

 λ λ      

[ )   ](Xy exp x
y

y xy
   

1

2

1

( )( )

( )

r

i

i

r

i

i

X X yi y

xy

X X

 



 








 

1

n

i

i

X

X
n




1

n

i

i

y

y
n




 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

23 
 

Method of  

 ̂   𝑟

1 1,2,..., ...(19)

n

i

i

X

k
n

Mj j 


1, 2,..., k  MjMr

  λ

 .

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 

Bartlett's Test of Sphericity  

 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

24 
 

 

 

   Excel ,2116اسطت برًبهج الوصذر: اعذاد الببحث بو

11.6521135.71964 

 

 

 Excel ,2116الوصذر: اعذاد الببحث بواسطت برًبهج 

2

18.321137.71964

 

0

5

10

15

1
9

6
2

 1
9

6
5

 1
9

6
8

 1
9

7
1

 1
9

7
4

 1
9

7
7

 1
9

8
0

 1
9

8
3

 1
9

8
6

 1
9

8
9

 1
9

9
2

 1
9

9
5

 1
9

9
8

 2
0

0
1

 2
0

0
4

 2
0

0
7

 2
0

1
0

 2
0

1
3

 

 الوسيط

0

5

10

15

20

1
9

6
2

 1
9

6
4

 1
9

6
6

 1
9

6
8

 1
9

7
0

 1
9

7
2

 1
9

7
4

 1
9

7
6

 1
9

7
8

 1
9

8
0

 1
9

8
2

 1
9

8
4

 1
9

8
6

 1
9

8
8

 1
9

9
0

 1
9

9
2

 1
9

9
4

 1
9

9
6

 1
9

9
8

 2
0

0
0

 2
0

0
2

 2
0

0
4

 2
0

0
6

 2
0

0
8

 2
0

1
0

 2
0

1
2

 

 الربيع الثبلث 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

25 
 

 

 Excel ,2116الوصذر: اعذاد الببحث بواسطت برًبهج 

11.81971519631977

  

 

 Excel ,2116الوصذر: اعذاد الببحث بواسطت برًبهج 

18.3

21137.71964

0

2

4

6

8

10

12

1
9

6
2

 1
9

6
4

 1
9

6
6

 1
9

6
8

 1
9

7
0

 1
9

7
2

 1
9

7
4

 1
9

7
6

 1
9

7
8

 1
9

8
0

 1
9

8
2

 1
9

8
4

 1
9

8
6

 1
9

8
8

 1
9

9
0

 1
9

9
2

 1
9

9
4

 1
9

9
6

 1
9

9
8

 2
0

0
0

 2
0

0
2

 2
0

0
4

 2
0

0
6

 2
0

0
8

 2
0

1
0

 2
0

1
2

 

 الخبهس والثوبًوى الوُئيي 

0

5

10

15

20

1
9

6
2

 1
9

6
4

 1
9

6
6

 1
9

6
8

 1
9

7
0

 1
9

7
2

 1
9

7
4

 1
9

7
6

 1
9

7
8

 1
9

8
0

 1
9

8
2

 1
9

8
4

 1
9

8
6

 1
9

8
8

 1
9

9
0

 1
9

9
2

 1
9

9
4

 1
9

9
6

 1
9

9
8

 2
0

0
0

 2
0

0
2

 2
0

0
4

 2
0

0
6

 2
0

0
8

 2
0

1
0

 2
0

1
2

 

 القيوت العظوى 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

26 
 

 

 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

27 
 

7.06959 1
7.06959

( ,13.16138,7.06959)
13.16138 13.16138

i
i

x
f x



 
  

 

 

 

 

 

 

 

 

 

 

 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

28 
 

 

 

م(, توزيع ويبل لوعلوت 2116اعتوبد , فبضل, ) 

, 39صبئيت ,واحذة, الوجلت العراقيت للعلوم الإح

129-135.

 

 

 

 

 

 



SUST Journal of Natural and Medical Sciences (JNMS) vol. 19 (1) 2018  

ISSN (Print): 1858-6805                                                                                                   e-ISSN (Online): 1858-6813 

 

29 
 

 

 

 

 

 

8.4 8.8 11.1 11.3 11.3 12.7 12.6 12 12.1 12.6 11.2 8.8 2115 

7.8 7.9 7.8 11.6 11.1 9.9 13.3 11.9 12.2 9.8 9.8 9.1 2116 

7 8.1 6.9 11.2 11.1 11.8 12.5 12.2 13.3 11.4 11 6.8 2117 

9 9.1 11.5 11.1 9.6 11.8 12.5 12.7 13.2 9.5 9.4 9.4 2118 

8.5 7 9.1 9.9 11.4 11.7 11.7 11.6 11.8 11.3 8.3 11.3 2119 

7.2 8.4 9.6 9.6 11.3 11.1 11 13.6 12.5 11 8.5 9.1 2111 

7.4 8.2 8.9 11.3 9.7 11.6 11.4 13.4 11.9 11.1 9 7.3 2111 

6.6 8.8 8.8 11 9.5 11.1 11.8 13 12.6 11.8 11.3 8.7 2112 

7.1 7.3 8.4 11.8 11.1 11.8 12.4 13.1 13.6 11.4 9.3 6.4 2113 


