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                    Abstract
In survival or reliability studies, the mean residual life or life expectancy is an important characteristic of the model. Here, we study the limiting behaviour of the mean residual life, and derive an asymptotic expansion which can be used to obtain a good approximation for large values of the time variable. The asymptotic expansion is valid for a quite general class of failure rate distributions—perhaps the largest class that can be expected given that the terms depend only on the failure rate and its derivatives.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Residual plots to reveal the functional form for covariates in parametric accelerated failure time models
                                        
                                    

                                    
                                        Article
                                        
                                         16 October 2014
                                    

                                

                                Bo Henry Lindqvist, Jan Terje Kvaløy & Stein Aaserud

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A Generalization of the Exponential-Logarithmic Distribution
                                        
                                    

                                    
                                        Article
                                        
                                         01 March 2015
                                    

                                

                                Vasileios Pappas, Konstantinos Adamidis & Sotirios Loukas

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Quantile-Based Reliability Concepts
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2013
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Bryson, C. and Siddiqui, M. M. (1969). Some criteria for aging,J. Amer. Statist. Assoc.,64, 1472–1483.
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Calabria, R. and Pulcini, G. (1987). On the asymptotic behaviour of the mean residual life function,Reliability Engineering,19, 165–170.
Article 
    
                    Google Scholar 
                

	Chaubey, Y. P. and Sen, P. K. (1999). On smooth estimation of mean residual life,J. Statist. Plann. Inference,75, 223–236.
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Hall, W. J. and Wellner, J. A. (1981). Mean residual life,Proceedings of the International Symposium on Statistics and Related Topics (eds. M. Csörgö, D. A. Dawson, J. N. K. Rao and A. K. M. E. Saleh), 169–184, North Holland, Amsterdam.

                    Google Scholar 
                

	Hollander, W. and Proschan, F. (1975). Tests for mean residual life,Biometrika,62, 585–593.
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Meilijson, I. (1972). Limiting properties of the mean residual lifetime function,Ann. Math. Statist.,43 (1), 354–357.
MathSciNet 
    
                    Google Scholar 
                

	Muth, E. J. (1977). Reliability models with positive memory derived from the mean residual life function,Theory and Applications of Reliability, (eds. C. P. Tsokos and I. N. Shimi), 401–434, Academic Press, San Diego, California.

                    Google Scholar 
                

	Oakes, D. and Dasu, T. (1990). A note on residual life,Biometrika,77, 409–410.
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Rojo, J. (1996). Relationships between pure tail orderings of lifetime distributions and some concepts of residual life,Ann. Instit. Statist. Math.,48 (2), 247–255.
Article 
    MathSciNet 
    
                    Google Scholar 
                

	Snyder, C. (1982). Kummer congruences for the coefficients of Hurwitz series,Acta Arith.,XL, 175–191.
MathSciNet 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Mathematics and Statistics, University of Maine, 04469-5752, Orono, ME, USA
David M. Bradley & Ramesh C. Gupta


Authors	David M. BradleyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ramesh C. GuptaView author publications
You can also search for this author in
                        PubMed Google Scholar







About this article
Cite this article
Bradley, D.M., Gupta, R.C. Limiting behaviour of the mean residual life.
                    Ann Inst Stat Math 55, 217–226 (2003). https://doi.org/10.1007/BF02530495
Download citation
	Received: 14 March 2001

	Revised: 04 June 2002

	Issue Date: March 2003

	DOI: https://doi.org/10.1007/BF02530495


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Key words and phrases
	Mean residual life
	limiting behaviour
	asymptotic expansion
	failure rate
	hazard function








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					3.81.234.231
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    