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Life Data 

The type of data considered in this webinar consists of lifetimes or 

times to failure. 

 

Typical applications include: 

1. Estimating product reliability 

2. Estimating survival times after medical treatments 
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Why Special Procedures are Needed 

 

 The distribution of life data is rarely Gaussian. 

 

 Interest usually centers around percentiles of the data 

distribution rather than the mean or standard deviation. 

 

 The data are often censored (subjects leave the study early, or 

the study is halted before all experimental units fail). 
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Statgraphics Life Data Procedures 

Statgraphics includes the following procedures for analyzing life data: 

Procedures with no explanatory factors 

 Life tables (intervals or times) 

 Distribution fitting for censored data 

 Weibull analysis 

 Repairable systems (intervals or times) 

Procedures with explanatory factors 

 Arrhenius plot 

 Cox proportional hazards 

 Life data regression 
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Outline – Part 1 

 

Example #1: estimation of survival function with censored data 

 

Example #2: comparison of survival functions for grouped data 

 

Example #3: analysis of repairable systems 
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Example #1 – Distance to failure for 38 

shock absorbers 
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Source: Statistical Methods for Reliability Data (Meeker and 

Escobar) 
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Censoring indicator 

Statgraphics uses an indicator variable to represent the type of 

censoring: 

 

  0 indicates that the value is not censored 

  +1 indicates a right censored value (could be larger) 

  -1 indicates a left censored value (could be smaller) 
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Life Tables (Times) 
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Survival Function – Probability of surviving 

until X 
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Distribution Fitting (Censored Data) 
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Comparison of Alternative Distributions 
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Goodness-of-Fit Test 
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Quantile Plot 
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Critical Values (Percentiles) 
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Weibull Distribution – defined by a shape 

parameter and a scale parameter 
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Weibull Analysis 
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Analysis Options 
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Weibull Plot 
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Fitted Weibull Distribution 
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Survivor Function – Probability of surviving 

until X 
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Hazard Function – Propensity to fail given 

survival to X 
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Example #2 – Days to cancer mortality 

in rats 
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Source: The Statistical Analysis of Failure Time Data 

(Kalbfleisch and Prentice) 
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Life Tables (Times) 
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Survival Functions 
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Group Comparisons 
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Weibull Analysis 
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Weibull Plots 
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Survival Functions 
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Density Functions 
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Test for Significant Differences 

Postulate a loglinear model for the percentiles of the lifetime 

distribution for group j: 
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Let j be a function of an indicator variable Ij that takes the 

value 0 for one group and 1 for the other group: 
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Life Data Regression 
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Analysis Options 
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Likelihood Ratio Test 

33 

Percentiles 
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Example #3 – Repairable systems 
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Source: The Statistical Analysis of Series of Events (Cox and 

Lewis) 

Repairable Systems (Times) 
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Failure Plot 
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Analysis Options 
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Cumulative Failures Plot (Parametric) 
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Point Process Model 
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Cumulative Failures Plot (Nonparametric) 
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Trend Test 

42 



4/4/2012 

22 

Nonhomogeneous Poisson Process 
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More Information 

Go to www.statgraphics.com 

 

Or send e-mail to info@statgraphics.com 
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