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Abstract 

In this research paper The Beta Extreme Value Type (III) distribution which is developed by Zafar and Aleem 

(2007) is considered and parameters are estimated by using moments of the Beta-Extreme Value (Type III) 

Distribution when the parameters ‘m’ & ‘n’ are real and moments of the Beta-Extreme Value (Type III) Distribution 

when the parameters ‘m’ & ‘n’ are integers and then a Comparison between r
th

 moments about origin when 

parameters are ‘m’ & ‘n’ are real and when parameters are ‘m’ & ‘n’ are integers. At the end second method, 

method of Maximum Likelihood is used to estimate the unknown parameters of the Beta Extreme Value Type (III) 

distribution.  

1. Introduction 

1.1 Beta-Extreme Value (Type III) Distribution: 

The Beta-Extreme Value (Type III) Distribution Zafar and Aleem (2007), its generalized class is by defined as   
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    Where   0,,,,, nmcbaxc   

The Beta-Extreme value type (III) distribution is one of the reliability models. This distribution is useful for 

analyzing reliability and survival patterns. This model is also useful in extreme situation such as hot weather, 

earthquakes and flooding. 

2. Moments of the Beta-Extreme Value (Type III) Distribution when ‘m’ & ‘n’ real: 

By definition the rth moment about origin is given by 
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From (1.1) when ‘m’ and ‘n’ have real values. 
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Using (2.2) in (2.1)  
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We know that 
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(2.4) gives the rth moment of the Beta-Extreme Value (Type III) Distribution.  

From (2.4) we obtained the first four moments about origin of Beta-Extreme value (type III) distribution. 
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When r=4 
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3. Moments of the Beta-Extreme Value (Type III) Distribution when ‘m’ & ‘n’ integers: 

By definition the rth moment about origin is given by 
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By using (1.1) in (3.1), we get  
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By simplifying we get 
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(3.2) gives the rth moment of the Beta-Extreme Value (Type III) Distribution, when ‘m’ and ‘n’ are integers.  

From (3.2) we obtained the first four moments about origin of Beta-Extreme value (type III) distribution. 
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When r=3          
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4. Comparison between rth moments about origin when parameters ‘m’ & ‘n’ are real and parameters ‘m’ & 

‘n’ are integers. 

Case1: When ‘c’=0 

Rth moment for real values Rth moment for integers values 
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Case 2: When ‘m’=1 and ‘c’=0 then for different values of parameters ‘a’, ‘b’ and ‘n’ the moments  

about origin becomes 

Rth moment for real values Rth moment for integers values 
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Case 3: When ‘n’=1 & ‘c’=0 then for different values of parameters ‘a’ , ‘b’ and ‘m’ the moments  

about origin  becomes 

Rth moment for real values Rth moment for integers values 
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Case 4: When a=1 & c=0 then for different values of parameters ‘b’ , ‘n’ and ‘m’ the moments  

about origin  becomes 

Rth moment for real values Rth moment for integers values 
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Case 5: When b=1 & c=0 then for different values of parameters ‘a’ , ‘n’ and ‘m’ the moments  

about origin  becomes 

Rth moment for real values Rth moment for integers values 
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5.  Method of Maximum Likelihood: 

We used method of Maximum Likelihood for the estimation of parameters of Beta-Extreme Value (Type III) 

Distribution. 

We know that  
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By taking log on both sides 
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    (5.5) 

Where xx /ln(x) is the derivative of the gamma function and equating these expressions (5.1), (5.2), 

(5.3), (5.4), (5.5) equal to zero then solving them simultaneously yields the maximum likelihood estimates of the 

five parameters Beta-Extreme Value (Type III) Distribution. 

Equations (5.1), (5.2), (5.3), (5.4), (5.5) are solved iteratively to obtain banm ˆ,ˆ,ˆ,ˆ  and ĉ  the maximum likelihood 

estimates (MLE) for parameters banm ,,, and c respectively. By taking the second partial derivatives of (5.1), 

(5.2), (5.3), (5.4), (5.5) and the fisher information matrix can be obtained by taking the expectations of second 

partial derivatives with minus sign. The Inverse of the fisher information matrix provides the variances and the 

covariances for the maximum likelihood estimators.  
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