COMPREHENSIVE WRITTEN EXAMINATION, PAPER III
FRIDAY AUGUST 17, 2012, 9:00 A.M. — 1:00 P.M.

STOR 664 Questions
Part A: (20 points)

The polynemial regression model y; = fo + Brag + Pan? + &, @ = 1,...,20 is fit with
R% = 0.98. If the quadratic term is dropped, then the fitted simple linear regressioﬁ maodel
leads to R% = 0.90. Is this evidence that the quadratic model fits significantly better? More
precisely, compute the F-statistic and p-value for testing Hy : 2 = Q versus H, : 3z # 0,

or prove that the [-statistic or p-value cannot be computed from the available information.
Part B: (30 points)

Assume a linear model ¥ = X + ¢, where the error vector € has n iid N(0,0%) com-
ponents, Let a be a fixed vector of the same dimension as 3, and L be an n x 1 vector of
constants, such that LTY is an unbiased estimator of ¢’ 3. Show that LTY is the minimum
variance linear unbiased estimator of a7 4 if and only if DTY and LTY are independent for

every n X 1 constant vector D which satisfies F{DTY) = 0 for all 3.

Part C: (50 points)

To test the potency of an insecticide, beetles were exposed to 4 doses. It was believed
that the potency is related to the ambient temperature, so the beetles were dosed at 3

temperatures. The data are:




Dose | Temperature {(F) | Number of beetles | Number killed
1 70 20 5
1 75 20 g
1 80 20 8
2 70 19 8
2 75 18 9
2 80 20 12
3 70 20 10
3 75 20 13
3 80 19 13
4 70 20 i8
4 75 20 19
4 80 20 20

Analyze the data to sce how dose and temperature influence survival probability of the
beetles, and whether there exists an interaction between dose and temperature. To ad-
dress these issues, please (a) apply appropriate transformations to the data as needed; (b)
write down your proposed model(s); (c) specify necessary assumptions; (d) perform relevant

statistical analysis as you see fit; and (e) summarize your conclusions.

o The exam is expected to be your own work and no consultation during the exam is

allowed.

¢ Show all numerical and algebraic calculations. Solutions confaining unresolved numerical

expressions will be accepted provided the method of numerical calculation is clearly

demonstrated.

s Please return both the exam papers and your answers at the end of the exam.
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