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Final         2019. 06. 19 

I. Written (80%) 

1. (40%) Suppose we have the following data for the survival times of ovarian cancer 
patients: T: treatment group; C: control group. 

퐒퐮퐛퐣퐞퐜퐭 퐒퐮퐫퐯퐢퐯퐚퐥 
퐭퐢퐦퐞 

퐂퐞퐧퐬퐨퐫 퐢퐧퐝퐢퐜퐚퐭퐨퐫 퐆퐫퐨퐮퐩 퐀퐠퐞 

퐈 ퟏퟓퟔ ퟏ 퐓 ퟔퟔ 
퐈퐈 ퟏퟎퟒퟎ ퟎ 퐓 ퟑퟖ 
퐈퐈퐈 ퟓퟗ ퟏ 퐓 ퟕퟐ 
퐈퐕 ퟒퟐퟏ ퟎ 퐂 ퟓퟑ 
퐕 ퟑퟐퟗ ퟏ 퐓 ퟒퟑ 
퐕퐈 ퟕퟔퟗ ퟎ 퐂 ퟓퟗ 

(a) Calculate the Kaplan-Meier estimate for the data and find the survival functions 
evaluated at ퟐퟓퟎ. 

(b) Fit the above data by the Weibull distribution with density function  
풇(풕) = ퟐ흀풕 ∙ 풆풙풑(−흀풕ퟐ) 

   Find the MLE of 흀 and find the estimated survival function. 
(c) With 휶 = ퟎ. ퟎퟓ, please perform the log-rank and Wilcoxon tests to test if there 

is the group effect.  
(d) Suppose the variable Age is the variable of interest. Using proportional hazards 

model, derive the partial likelihood and find the score function.  
 
2. (20%) Suppose the independent data 풀ퟏ, 풀ퟐ, ⋯ , 풀풏 have the mean 흁풊 and the 

variance function. 푽풊(흁풊) 
(a) If 흁풊 = 흁, 푽풊(흁) = 흁ퟑ, find the quasi-likelihood function and maximized quasi-

likelihood estimate for 흁. 
(b) If 흁풊 = 흁, 푽풊(흁) = 흁(ퟏ − 흁), find the quasi-likelihood function and maximized 

quasi-likelihood estimate for 흁. 
 
3. (20%) Suppose 풀ퟏ~푷(흁ퟏ)  and 풀ퟐ~푷(흁ퟐ)  and we are interested in the ratio 

흋 = 흁ퟏ 흁ퟐ. Please find the conditional likelihood estimate. 

 

 



2 
 

II. Computer (120%) 

1. (40%) For the data set in problem 1 of written part,  
(a) (20%) Find the survival estimates in (a) and (b) of the problem and plot the 

survival functions.  
(b) (10%) Test the group effect using Log-rank test, Wilcoxon test, and the 

proportional hazards models at 휶 = ퟎ. ퟎퟓ. 
(c) (10%) Fit the following proportional hazards models 흀ퟎ(풕) ∙ 풆풙풑(휼)  

and please make conclusions at 휶 = ퟎ. ퟎퟓ: 
 휼 = 휷 ∙ 퐀퐠퐞 
 휼 = 휷 ∙ 퐆퐫퐨퐮퐩 

2. (30%) The following table refers to a prospective study of maternal drinking and 
congenital malformations. Observations were recorded on presence or absence of 
congenital organ malformations.  

 퐀퐥퐜퐨퐡퐨퐥 퐂퐨퐧퐬퐮퐦퐩퐭퐢퐨퐧 (퐀퐯퐞. 퐧퐨. 퐃퐫퐢퐧퐤퐬 퐩퐞퐫 퐃퐚퐲) 
퐌퐚퐥퐟퐨퐫퐦퐚퐭퐢퐨퐧 ퟎ < ퟏ ퟏ − ퟐ ퟑ − ퟓ >= ퟔ 

퐀퐛퐬퐞퐧퐭 ퟏퟕퟎퟔퟔ ퟏퟒퟒퟔퟒ ퟕퟖퟖ ퟏퟐퟔ ퟑퟕ 
퐏퐫퐞퐬퐞퐧퐭 ퟒퟖ ퟑퟖ ퟓ ퟏ ퟏ 

(a) (20%) Please use proportional odds model to analyze the above data and make  
   conclusions with 휶 = ퟎ. ퟎퟓ.  
(b) (10%) Please select the sensible models and make conclusions. 
 
2. (50%) The following data are in many ways typical of social-science 

investigations, although the data concerns the behavior of lizards rather than 
humans.  

   퐓 
   퐄퐚퐫퐥퐲 퐌퐢퐝 − 퐝퐚퐲 퐋퐚퐭퐞 

퐒 퐃 (퐢퐧) 퐇 (퐟퐭) 퐆 퐎 퐆 퐎 퐆 퐎 
 
 

퐒퐮퐧 

ퟐ < ퟓ ퟐퟎ ퟐ ퟖ ퟏ ퟒ ퟒ 

ퟓ ퟏퟑ ퟎ ퟖ ퟎ ퟏퟐ ퟎ 
> ퟐ < ퟓ ퟖ ퟑ ퟒ ퟏ ퟓ ퟑ 

ퟓ ퟔ ퟎ ퟎ ퟎ ퟏ ퟏ 
 
 

퐒퐡퐚퐝퐞 

ퟐ < ퟓ ퟑퟒ ퟏퟏ ퟔퟗ ퟐퟎ ퟏퟖ ퟏퟎ 

ퟓ ퟑퟏ ퟓ ퟓퟓ ퟒ ퟏퟑ ퟑ 
> ퟐ < ퟓ ퟏퟕ ퟏퟓ ퟔퟎ ퟑퟐ ퟖ ퟖ 

ퟓ ퟏퟐ ퟏ ퟐퟏ ퟓ ퟒ ퟒ 
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퐆: 퐆퐫퐚퐡퐚퐦퐢 퐥퐢퐳퐚퐫퐝;  퐎: 퐎퐩퐚퐥퐢퐧퐮퐬 퐥퐢퐳퐚퐫퐝; 
S: sunny/shady; H: perch height; D: perch diameter; T: time of day. 

(a) (20%) Please analyze the data using both logit and probit links and make 
conclusions with 휶 = ퟎ. ퟎퟓ.  

(b) (10%) Please select the sensible models and make conclusions. 
(c) (10%) Please give the residual plots, including the one for Pearson residuals 

and the one for deviance residuals. 
(d) (10%) Please use the quasi-likelihood method with 푽(흁) = 흁 and 푽(흁) =

흁(ퟏ − 흁), respectively, and compare the results with the ones given in (a).  
 
 


