
 1

Midterm        2019. 4. 17 

(Written) 

1. (30%) For independent binomial sampling with response 
,࢏࢓)࡮~࢏ࢅ ,(࢏࢖ ࢏ = ૚, ૛, ⋯ ,  ,࢔

please write down the IRLS estimates with respect to the following two link  
functions. 
(a) Logistic link function: (࢏࢖)࢚࢏ࢍ࢕࢒ = ૙ࢼ +  .࢏૚࢞ࢼ
(b) Probit link function: ିࢶ૚(࢏࢖) = ૙ࢼ +  .࢏૚࢞ࢼ
Please specify the weight matrix ࢚ࢃ and ࢚ࢠ explicitly.  

 
2. (20%) Let ܆ = ,૚ࢄ) ,࢔)࢒ࢇ࢏࢓࢕࢔࢏࢚࢒࢛ࡹ~(૛ࢄ ,૚࢖  ૛) have the multinomial࢖
distribution, i.e., the probability distribution being 

,૚࢞)ࢌ ࢞૛) =
!࢔

࢞૚! ࢞૛! ࢔) − ࢞૚ − ࢞૛)! ૚࢖
࢞૚࢖૛

࢞૛ (૚ − ૚࢖ − ૚ି࢞૛࢞ି࢔(૛࢖  

(a) Find the moment generating function for ܆ = ,૚ࢄ)   .(૛ࢄ
(b) Show that (࢏ࢄ)ࡱ = ,࢏࢖࢔ ࢏ = ૚, ૛, and ࢄ)࢜࢕࡯૚, (૛ࢄ =  .૛࢖૚࢖࢔−

 
(Computer) 
1. (50%) For problem 1 in written part, Please write two R programs for (a) and 

(b), respectively, to carry out the computation. In the program, the inputs are 
the response and covariates while the output is the IRLS estimate. Please 
simulate data to test the program you write and compare the results with the 
ones using the R function “glm”. Comment on the results.  

 
2. (40%) The following table gives frequencies for whether a boy scout, 

delinquency, and socioeconomic status.  
 (܍ܕܑܚ܋) ܜܖ܍ܝܙܖܑܔ܍۲ 

 ܗۼ ܛ܍܇ ܜܝܗ܋܁ ܡܗ۰ ܛܝܜ܉ܜ܁ ܋ܑܕܗܖܗ܋܍ܗܑ܋ܗ܁

 ૚૙ ૝૙ ܛ܍܇ ܟܗۺ
 ૝૙ ૚૟૙ ܗۼ

 ૚ૡ ૚૜૛ ܛ܍܇ ܕܝܑ܌܍ۻ
 ૚ૡ ૚૜૛ ܗۼ

 ૡ ૚ૢ૛ ܛ܍܇ ܐ܏۶ܑ
 ૛ ૝ૡ ܗۼ
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(a) Please analyze the data using both logit and probit links and make 
conclusions.  
(b) Please give the residual plots, including the one for Pearson residuals and the 
one for deviance residuals. 
 
3. (40%) The following data concern the number of car accidents.  

 ܛܜܖ܍܌ܑ܋܋܉ ܚ܉܋ ܎ܗ ܚ܍܊ܕܝۼ ܖܗܑ܏܍܀ ܚ܍܌ܖ܍۵ ܍܏ۯ

૛૙ − ૜૝ ۯ ܍ܔ܉ۻ ૛ૡૡ 
૛૙ − ૜૝ ۴ۯ ܍ܔ܉ܕ܍ ૟૙ 
૛૙ − ૜૝ ۰ ܍ܔ܉ۻ ૢ૙ 
૛૙ − ૜૝ ۴۰ ܍ܔ܉ܕ܍ ૚ૢ 
૛૙ − ૜૝ ۱ ܍ܔ܉ۻ ૛૛૟ 
૛૙ − ૜૝ ۴۱ ܍ܔ܉ܕ܍ ૡૡ 
૛૙ − ૜૝ ۲ ܍ܔ܉ۻ ૛ૡ૞ 
૛૙ − ૜૝ ۴۲ ܍ܔ܉ܕ܍ ૚૚૙ 
૜૞ − ૝૝ ۯ ܍ܔ܉ۻ ૛૛૝ 
૜૞ − ૝૝ ۴ۯ ܍ܔ܉ܕ܍    ૜૞ 
૜૞ − ૝૝ ۰ ܍ܔ܉ۻ ૢ૟ 
૜૞ − ૝૝ ۴۰ ܍ܔ܉ܕ܍ ૚૛ 
૜૞ − ૝૝ ۱ ܍ܔ܉ۻ ૚ૡૢ 
૜૞ − ૝૝ ۴۱ ܍ܔ܉ܕ܍ ૝૝ 
૜૞ − ૝૝ ۲ ܍ܔ܉ۻ ૛૛૞ 
૜૞ − ૝૝ ۴۲ ܍ܔ܉ܕ܍ ૞૜ 

> ૝૝ ۯ ܍ܔ܉ۻ ૜૜ૠ 
> ૝૝ ۴ۯ ܍ܔ܉ܕ܍ ૠ૙ 
> ૝૝ ۰ ܍ܔ܉ۻ ૚૛૝ 
> ૝૝ ۴۰ ܍ܔ܉ܕ܍ ૚ૠ 
> ૝૝ ۱ ܍ܔ܉ۻ ૚૞૟ 
> ૝૝ ۴۱ ܍ܔ܉ܕ܍ ૠ૙ 
> ૝૝ ۲ ܍ܔ܉ۻ ૜૛૝ 
> ૝૝ ۴۲ ܍ܔ܉ܕ܍ ૟૙ 

Assume that the numbers of the accidents are Poisson variables ࢅ.  
(a) Please find the estimate of ࣌૛, the variance of the Poisson variable ࢅ, and then 
analyze the data based on the estimate of ࣌૛. Please make conclusions.  
(b) Please give the residual plots, including the one for Pearson residuals, the one 
for deviance residuals, and the one for Anscombe residuals. 


