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Abstract
 A new model based on the use of data 

transformation is presented for modeling 
bathtub-shaped hazard rates.

 Parameter estimation methods are studied 
for this new (transformation) approach.
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Introduction

 The term transformation appears in 
statistical literature in many different 
contexts. 

 Another area of statistical application is 
lifetime data analysis.

 In order to deal with problems indicating 
bathtub-shaped failure rates.
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The power transformation
 A typical set of such data is formalized as 

n pairs of i.i.d. r.v. ( , ), 1, 2, ,i iX i n  

(1)
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The power transformation
 Suppose also that there exists parameter      in 

the transformation given in (2) such that, the 
transformed data                           are distributed 
according to Weibull model.

 We propose use of transformation            given 
by

( , ), 1,2, ,i iy i n  

(2)



( , ) 

( , )g x 

(3)
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The power transformation

( ) ( ) 1 ( ) exp[ ( ) ]xs x P X x F x 
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The power transformation
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Statistical inference
 Maximum likelihood estimation

2

1| ( ; ) |
(1 )iJ x
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Statistical inference
 Estimates of Weibull parameters

1  

:n nX 
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Examples
 Lifetimes of 50 devices, Aarset [1]

 The Akaike Information Criteria(AIC)
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Examples
 Hazard plots of Aarset's Data

 Inference about the transformation parameter 

0 1: 0, . . : 0H v s H  

95% (0.01141,0.01163)
0 (0.01141,0.01163)

CI 
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Examples
 Weibull goodness-of-fit test

0.0001P value 
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Examples
 The competing model fits appear in Fig. 3.
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Conclusions
 We have presented a data-transformation 

approach for analyzing lifetime data with
bathtub-shaped failure rate.

 The new method serves as a good 
alternative for modeling bathtub-shaped 
failure rate data.

 THE  END      THANKS 


