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1. A used-
ar buyer 
an de
ide to 
arry out various tests with various 
osts(e.g., ki
k the tires, take the 
ar to a quali�ed me
hani
) and then, de-pending on the out
ome of the tests de
ide whi
h 
ar to buy.We will assume that the buyer is de
iding whether to buy 
ar c1, thatthere is time to 
arry out at most one test, and that t1 is the test of c1and 
osts 50e.A 
ar 
an be in good shape (quality q+) or bad shape (quality q−), andthe tests might help to indi
ate what shape the 
ar is in. Car c1 
osts

1500e, and its market value is 2000e if it is in good shape; if not, 700erepairs will be needed to make it in good shape. The buyer's estimate isthat c1 has a 70% 
han
e of being in good shape.(a) Draw the de
ision network that represents this problem.(b) Cal
ulate the expe
ted net gain from buying c1, given no test.(
) Tests 
an be des
ribed by the probability that the 
ar will pass orfail the test given that the 
ar is in good or bad shape. We have thefollowing information:
P (pass(c1, t1) | q+(c1)) = 0.80 and P (pass(c1, t1) | q−(c1)) = 0.35.Use Bayes' theorem to 
al
ulate the probability that the 
ar will pass(or fail) its test and hen
e the probability that it is in good (or bad)shape given ea
h possible test out
ome.(d) Cal
ulate the optimal de
isions given either a pass or a fail, and theirexpe
ted utilities.(e) Cal
ulate the value of information of the test, and derive an optimal
onditional plan for the buyer.(R&N, Exer
ise 16.11)2. Prove in detail that the value of information is nonnegative.(R&N, Exer
ise 16.12, the �rst part)


