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*Appendecetomy: 盲腸手術 

●Australian Twin Study Data 

(Duffy et al. 1990, downloadable from Web) 

1. Correlation between X and Y may be of interest 

2. Prentice & Hsu (1997) fitted Clayton model without model diagnostics 

3. Some subject never experience appendecectomy (right-censoring) 



Background   - Copula - 

Copula"." called is ],[function  the

and )Pr()(),Pr()(  where

)],(),([),Pr(

 :tionrepresenta a has

 )( ofon distributijoint any   theorem,s(1959)'Skalar By 

vuC

yYySxXxS

ySxSCyYxX

X,Y

YX

YX







YXvuC  and between n associatio  thezecharacteri ],[

1

1
 tausKendall']1[],[ 

:1978) (Clayton, copulaClayton  e.g.,

1

1

)1()1(




 







 vuvuC

).apply not  do AIC assuch  approach, based d(Likelihoo   

 functions marginal specifying   

 withoutdatagiven  ],[select   toHow :selection Model vuC



Background  -Archimedean copula - 
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Background  - Shih’s idea - 
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Proposed method:  Setup 
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Proposed method:  Basic Idea 
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Oakes (1989) show that, if        is correctly specified                                            
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 To derive weighted estimator, we extends  

   Clayton (1979)’s likelihood principle (details, omitted)                                            
 

 

 Estimating equation based on generalized Clayton’s 

   likelihood is   
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Proposed method: Asymptotic Analysis 

 Theorem 1: Under correct model and suitable 

conditions, 
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Proposed method: Adjustment for Censoring 
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Estimating equations are unbiased 

Under independent censoring assumption 



Proposed method: Data analysis 
Table 3A: The Goodness-of-fit test results for four AC models 

based on Australian Twin Study (Duffy et al. 1990) 

 1̂  2̂  Jack ˆ/)ˆlogˆ(log 21   p-value 

Clayton 1.446  1.717  -1.867 0.000 

Frank 1.308  1.496 -1.090 0.117 

Gumbel 0.115  0.114  0.084 0.497 

Log-copula 1.447  1.147 1.351 0.034 

 

*Gumbel copula is the best fitted model. 

*Analysis of Prentice & Hsu (1998) under Clayton copula model is 

 questionable. Re-anaysis under Gumbel model is suggested. 

* P-values are not adjusted for multiple testing   



Proposed method: Simulations 
 

 

Fig. 1A: Empirical powers with n=100 under 0H : Gumbel vs. aH : Not Gumbel. 

Powers are the rates of rejecting 0H  with 5% significance during 100 replications.  



Concluding remarks 
 

 We proposed a goodness-of-fit test based on the 

distance between two points estimator 

 Mean-zero property of the asymptotic null distribution 

lead to a simple test statistics 

 The method can handle independent right-censoring, 

    by applying Oakes (1986)’s idea 

 The methods is empirically valid even under dependent 

right-censoring (robustness) 
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Thank you for your attention 


