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Abstract: Mixture distribution of life time distribution occurs in many setting and play very important 

role in many practical applications. So this article is considered with the mixture  of  modified  inverse 

Weibull distribution(MMIWD). Statistical properties of the model with some graphs of the density and 

application of real life data are discussed. 
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1.    Introduction 

Jiang et al (1999) have shown that the inverse Weibull mixture model with negative weight can 

be represent the output of o system under certain situation. Sultem et al (2007) investigated the 

mixture model of two inverse Weibull distributions some properties of the model with graph and 

hazard rate.Karreema .A Makhrib (2012) considered with the mixture of three inverse Weibull 

distributions with some statistical properties, graphs and hazard rate are discussed. M. S. Khan 

and R. King(2012) introduced a generalized version of four parameter modified inverse Weibull 

distribution(MIWD) which generate the following distribution (1) modified inverse exponential 

distribution (2) modified inverse Rayleigh distribution (3) inverse Weibull distribution. 

Here we introduced a mixture of two modified inverse Weibull distribution (MMIWD). The p.d.f 

of MIWD(             ) is given by 
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Where    is the shape parameter       are the scale parameters and    is called the location 

parameter also called a guarantee time/ failure free time / minimum life. With  c.d.f 
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The p.d.f of MIWD(             ) is given as 
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Where     Shape parameter.       Scale parameters        location parameter. 

2.Mixture Modified IWD 

A K-parameter Mixture distribution function is defined as 
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Where   ( )= ith sub population.    =proportion of sub model (Mixture parameter) 

For k = 2 

 ( )      ( )      ( ) ; p1+p2=1                               (2.1) 

A mixture of two inverse Weibull distribution can be obtain by using (1.1) and (1.3) in (2.1) we 

have 
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Figure1:Mixed modified inverse Weibull p.d.f                               Figure2:Mixed modified inverse Weibull c.d.f 

(                                             ) 
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3. Reliability Analysis 

The Mixture MIWD can be useful characterization of life time data analysis. The reliability 

function or survival function of Mixture MIWD is given by 

 ( )     ( ) 
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On the characterization in reliability analysis is the hazard rate defined as  
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 ( )

   ( )
 

The hazard function (HF) of mixture MIWD  is also known as institutions failure rate, is given as 

under 
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It is important to note that the unit for h(t) is the probability of failure per unit of time, distance or 

cycle. 

Proof:   

i) If           the failure rate is same as the Mixture 

MIRD(                      ) 
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ii) If           the failure rate in same Mixture MIED(                      ) 
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iii) If           the failure in same Mixture IWD(                      ) 



34                                                                                                    F.  Jamal  et. al. :A mixture of modified inverse…                             

 

  ( )  

  (    (
 

    
)
    

)(
 

    
)
 
   (   (

 

    
)
  
)   (    (

 

    
)
    

)(
 

    
)
 
   (   (

 

    
)
  
)

  *     (   (
 

    
)
  
)       (   (

 

    
)
  
)+

 

 

Figure3 :Mixed modified inverse Weibull Reliability & Hazard function(Mixed MIWD) 

(                                             ) 

Mixed modified inverse Rayleigh Reliability& Hazard function (Mixed MIRD) 

(                                           ) 

Mixed modified inverse Exponential Reliability & Hazard function(Mixed MIED) 

(                                           ) 

Mixed modified inverse Weibull Reliability& Hazard function(Mixed IWD) 

(                                             ) 

4. Moments 

The following theorem gives the r
rh

 moment of Mixture MIWD(                      ) 

Theorem: 

 If t has the mixture MIWD(                      ) the r
th
moment of t, say  ́ is 

given as follows 
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The proof of this theorem is provided in appendix. Based on above result, the coefficient 

of variation (C.V), coefficient of skewness (C.S) and coefficient of kurtosis(C.K) of 

mixture modified IWD can be obtain to the following relation 

    √
  
  
   

    
            

 

(     
 )

 

 

 

    
              

     
 

(     
 ) 

 

The coefficient of variation is the quantity used for measure the consistency of life time 

data. The coefficient of skewness is the quantity to measure the skewness of life time 

data. The coefficient of kurtosis is the quantity used to measure the peakness of the 

distribution of the life time distribution. So, the above model  is helpful for assessing 

these characteristics.  

5. Moment generating 

The following gives the M.G.F of Mixture MIWD(                      ). 

Theorem: 

It t has mixture MIWD(                      ) the M.G.F of t , say   ( ) is given  
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The proof of theorem is provided in the appendix. Based on the above result the measure of 

central  tendency, measure of dispersion and , C.V, C.K, C.S can be obtained according to the 

above relation   
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  6. Application on the Lifetimes of the Electronic Components 

By using the data for the lifetime of “20”electronic components that were taken from the 

Murthy et al (1998), we find the mixture of modified inverse Weibull distribution and other 

function are shown in the following tables  

Table 1:Two Modified inverse Weibull Distribution With Parameters                                

 

Figure 4    P.d.f for two Modified inverse Weibull distribution, with                                

 

Figure 5   c.d.f for two Modified inverse Weibull distributions, with                                
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Figure 6 Reliability for two Modified inverse Weibull distribution, with                       

         

 

Figure 7 Failure rate for two Modified inverse Weibull distribution, with                       

         

 

Table 2: Mixture Distribution with the parameter                               
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Table 3: Mixture Distribution with the parameter                                and Mixing 

parameter;       
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Table 4: Mixture Distribution with the parameter                                and Mixing 

parameter;       

 

Figure 8 p.d.f for two Mixture Modified inverse Weibull distribution, with                       

         

 

Figure 9 c.d.f for two Mixture Modified inverse Weibull distribution, with                       
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Figure 10 Reliability function for two Mixture Modified inverse Weibull distribution, with             

                   

 

 

Figure 11 Failure rate for two Mixture Modified inverse Weibull distribution, with                  

              

 

 

0.00

0.20

0.40

0.60

0.80

0
.0

3
0

.1
2

0
.2

2
0

.3
5

0
.7

3
0

.7
9

1
.2

5
1

.4
1

1
.5

2
1

.7
9

1
.8

1
.9

4
2

.3
8

2
.4

2
.8

7
2

.9
9

3
.1

4
3

.1
7

4
.7

2
5

.0
9

F(
x)

 

xi 

F(x) , p1=0.10

F(x) , p1=0.50

F(x) , p1=0.80

0

0.2

0.4

0.6

0.8

1

1.2

0
.0

3

0
.1

2

0
.2

2

0
.3

5

0
.7

3

0
.7

9

1
.2

5

1
.4

1

1
.5

2

1
.7

9

1
.8

1
.9

4

2
.3

8

2
.4

2
.8

7

2
.9

9

3
.1

4

3
.1

7

4
.7

2

5
.0

9

R
(x

) 

xi 

R(x) , p1=0.10

R(x) , p1=0.50

R(x) , p1=0.80

0.00

0.10

0.20

0.30

0.40

0.50

0
.0

3

0
.1

2

0
.2

2

0
.3

5

0
.7

3

0
.7

9

1
.2

5

1
.4

1

1
.5

2

1
.7

9

1
.8

1
.9

4

2
.3

8

2
.4

2
.8

7

2
.9

9

3
.1

4

3
.1

7

4
.7

2

5
.0

9

h
(x

) 

xi 

h(x) , p1=0.10

h(x) , p1=0.50

h(x) , p1=0.80



F.  Jamal  et. al. :A mixture of modified inverse…                                                                                                 41 

7. Conclusion 

In this paper we introduced a mixture of modified inverse Weibull distribution and studies it 

different properties. We also drive reliability function and failure rate and graph these function to 

see the variation on the curve when different values are assigned to the parameters. From figure 4, 

we see that probability distribution in the correct shape. From figure 5 we observe that c.d.f is 

increasing function with maximum value is one and minimum value is zero. From figure 6 we 

can see that reliability function which is shows the decreasing trend . Figure 7 shows the failure 

rate of the data. For mixture modified inverse Weibull distribution, we can see the figure 8 which 

shows the p.d.f for different value of the mixing parameter. From figure 9 which is the c.d.f of 

mixture distribution with different value of mixing parameter and showing increasing trend while 

figure 10 showing the decreasing trend. Figure 11 shows the failure rate of the data. 

            It is observed that the proposed mixture has several desirable properties and several 

existing well known distribution can be obtain as special case of the new mixture.  Parameter 

estimation through the statistical software Matlab R (2009a) and method of moment can also be 

applied for future.  To drive and study the properties of MLEs of the parameters, Information 

matrix and the Bayesians analysis are required. More work in this direction should be possible. 
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