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                                     Abstract
Testing the equivalence of two groups is a familiar problem in statistics. Typically we are interested in testing a null hypothesis that two population means are equal versus an alternative that the means are not equal (for a two-sided test) or that the mean for an experimental treatment is greater than that for a standard treatment (one-sided test). We compute a test statistic from the observed data, and reject the null hypothesis if the test statistic exceeds a particular constant. The significance level of the test is the probability that we reject the null hypothesis when the null hypothesis is in fact true. A widely known test is the two-sample Students t-test for continuous observations, which requires the assumption that the observations are normally distributed. If the normal distribution assumption is in doubt, a rank-based test called the Mann-Whitney test may be used, which gives valid test results without making parametric assumptions. With survival data, if we are willing to assume that the data follow a particular parametric distribution, we can use likelihood theory to construct a test for equivalence of the two distributions, as we shall see in Chap. 10 However, as we have discussed in the previous chapters, survival data from biomedical experiments or clinical trials generally doesn’t lend itself to analysis by parametric methods. Thus, we shall construct nonparametric tests of equivalence of two survival functions, H
0: S
1(t) = S
0(t). Typically, S
1 and S
0 will represent the survival distributions for, respectively, an experimental and a control therapy. Now, a statistical hypothesis test (in the classical hypothesis testing framework) also requires us to specify an alternative hypothesis, and one might at first try to specify a one-sided alternative H

                A
              : S
1(t) > S
0(t) or two-sided alternative H

                A
              : S
1(t) ≠ S
0(t). Unfortunately, things aren’t so simple in survival analysis, since the alternative can take a wide range of forms. What if the survival distributions are similar for some values of t and differ for others? What if the survival distributions cross? How do we want our test statistic to behave under these different scenarios? One solution is to consider what is called a Lehman alternative, \(H_{A}: S_{1}(t) = \left [S_{0}(t)\right ]^{\psi }\). Equivalently, we can view Lehman alternatives in terms of proportional hazards as h
1(t) = ψ h
0(t). Either way we would construct a one sided test as H
0: ψ = 1 versus H

                A
              : ψ < 1, so that under the alternative hypothesis S
1(t) will be uniformly higher than S
0(t) and h
1(t) uniformly lower than h
0(t) (i.e. subjects in Group 1will have longer survival times than subjects in Group 0). As we shall see, we can construct a test statistic using the ranks of the survival times. While these rank-based tests are similar to the Mann-Whitney test, the presence of censoring complicates the assignment of ranks. Thus, we initially take an alternative approach to developing this test, where we view the numbers of failure and numbers at risk at each distinct time as a two-by-two table. That is, for each failure time t

                i
               we may construct a two-by-two table showing the numbers at risk (n
0i
         and n
1i
        for the control and treatment arms, respectively) and the number of failures (d
0i
         and d
1i
        , respectively). Also shown in the table are the “marginals”, that is, the row and column sums. For example, we have \(d_{i} = d_{0i} + d_{1i}\) and \(n_{i} = n_{0i} + n_{1i}\). We first order the distinct failure times. Then for the i’th failure time, we have the following table:


The original version of this chapter was revised. An erratum to this chapter can be found at DOI 10.1007/978-3-319-31245-3_13
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http://dx.doi.org/10.1007/978-3-319-31245-3_13
                        


                                
                            

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

                                        

                                    
                                
                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                
                            

                            

                            
                            
                                
                            


                            

                            

                             References
	Agresti A.: Categorical Data Analysis, 3rd edn. Wiley, Hoboken (2012)

                    Google Scholar 
                

	Cox, D.R., Oakes, D.: Analysis of Survival Data. Chapman and Hall/CRC, London; New York (1984)

                        Google Scholar 
                


Download references




 Author information
Authors and Affiliations
	Department of Biostatistics, Rutgers School of Public Health, Piscataway, NJ, USA
Dirk F. Moore


Authors	Dirk F. MooreView author publications
You can also search for this author in
                        PubMed Google Scholar







 Rights and permissions
Reprints and permissions


 Copyright information
© 2016 Springer International Publishing Switzerland


 About this chapter
Cite this chapter
Moore, D.F. (2016).  Nonparametric Comparison of Survival Distributions.

                     In:  Applied Survival Analysis Using R. Use R!. Springer, Cham. https://doi.org/10.1007/978-3-319-31245-3_4
Download citation
	.RIS
	.ENW
	.BIB

	DOI: https://doi.org/10.1007/978-3-319-31245-3_4

	Published: 12 May 2016

	
                            Publisher Name: Springer, Cham

	
                                Print ISBN: 978-3-319-31243-9

	
                                Online ISBN: 978-3-319-31245-3

	eBook Packages: Mathematics and StatisticsMathematics and Statistics (R0)


Share this chapter
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
                            







 Publish with us
Policies and ethics



                            
                            
    

                        

                    
                
                
                    
                        
                            
                                
                                    
                                        
                                            Access via your institution
                                            
                                                
                                            
                                        
                                    

                                
                            
                        
                        
                            
                        


                        
                            
                        


                        
                            

                                
                                    
                                        
                                            
 
  
   Buying options

   
    
     	
       
        Chapter
      
	
       
        USD   29.95
       

      
	
       Price excludes VAT (USA)
      


             
      	Available as PDF
	Read on any device
	Instant download
	Own it forever

Buy Chapter
     

    

    
     	
       
        eBook
      
	
       USD   39.99
      
	
       Price excludes VAT (USA)
      


        
      	Available as EPUB and PDF
	Read on any device
	Instant download
	Own it forever

Buy eBook
     

    

    
     	
       
        Softcover Book
      
	
       USD   54.99
      
	
       Price excludes VAT (USA)
      


        
      	Compact, lightweight edition
	Dispatched in 3 to 5 business days
	Free shipping worldwide - see info

Buy Softcover Book
     

    

   

  

  
   Tax calculation will be finalised at checkout

   Purchases are for personal use only
Learn about institutional subscriptions
  

 

 
 


                                        

                                    
                                

                                

                                

                                

                            

                        

                    
                

            
    

        
    


    
        
            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
						
						
					


		
	
	
		
			
				
					
					54.165.249.41
				

				Not affiliated

			

		
	
	
		
			
		
	
	© 2024 Springer Nature




	





    

    
    
    


