
1. Draw a directed graph of this model. 

; :::-	 {: L 

2.	 Copy the line or lines of WinBUGS code that specifies/specify the second stage of the 

model .-vf [ i J vlb e:+" (t!i ~ b) 

3.	 Are the outcomes for all the individual baby rats in all litters considered exchangeable? 

Briefly e~lain. no. ..::J.4 ~~~ ~~ 
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4.	 Write an expression to which the joint posterior density of all the model parameters 
d _ lJ, <b 

Lis proportional. Show your w~~k., r (fA t-h) A-I .1-'J 1~1 

.~ 
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5.	 From the attached WinBUGS output, what are the posterior mean and the 95% equal­

tail credible set for the parameter of primary interest (the population proportion of
 
baby rats that would survive 21 days after birth if their mother ingested the chemical
 
during pregnancy)? (numeric answer) V' c:- . I.L~
 

(0 . :;17) D. o..::J/r
O. ?4-3~	 . 

6.	 Expl~n the Bayesian interpretation of the credi~le set you provided in the ~vious 

questIOn. ~~ fr ~~ ~. f1u-. ~~ 

~~~~~~~-~~~ 
f~~!~7\.-) ~ ~ tl:vL ~.' 

7.	 For the parameter a, the MC error is 0.11 and the estimated post sd is 1.47. A rule
 
of thumb in using MCMC to fit Bayesian models is that the MC error should be less
 
than 1/20th of the posterior sd. What would you do to achieve that with this model
 

and dataset? k~~. 

8.	 WinBUGS history plots, autocorrelation plots, and BGR diagnostic plots are given
 
for the parameters a, b, and theta and for one of the p's. (The plots for the remaining
 
p's are similar.) In addition, the table corresponding to the BGR diagnostic plot for
 
a is shown. Use the plots and table to answer the following questions.
 

3 



(a) How many burn-in iterations would you discard? (Circle the best answer.) 

~eGLaooutz-5Qj 
iii.	 about 500 
iv. about 750
 
. v. 1000 or more
 

(b) Briefly justify your answer to the previous question, referring to specifi!,: Win-

BUGS output. ,	 U't-v ;'?vb~. 
u~~~	 .. "A/G 

(0 "'- . (1M ~ y-u:>- , ~ 
~ 3rfl/-~.J ;;£ ~ 25/, 

9.	 Give one reason why the hierarchical model shown on page 1 is more appropriate in
 
this application than a model in which the existence of individual litters is ignored
 
and the total number of survivors in aBlitters is considered a single binomial random _
 

~·~E~:::::t!h~~Z~ 
~~ ,~~~~~~" . 

~w~~l~~~ 
10. Suppose that we had data on only the last litter, in .Ch~~y lats
 

survived. We wish to use it to infer about the population proportion p. The likelihood
 
is proportional to
 

pO(l - pf 

We wish to use an improper prior on p, namely 

P Beta(O, O)IV 

(a) Is it possible to carry out ~~Bayesian analysis using this prior and the data
 
from litter 16 alone? (Yes~
 

\ 

(b)	 If your answer to the previous question was "Yes," what is the resulting posterior
 
distribution, p(plx)? If your answer to the previous question was "No," why not?
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