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1. Let Z;;1 < i < 4 be independent N(0,0?) random variables. Define
Xi1=Z1and Xog = Zo+ Z3, X3 = Z3s+ Z4 and Xy = 21 + Zo + Z3. Let
X =(X1,...,X4).

(a) Find the probability distribution of X.

(b) Find the conditional distribution of (X3, X4) given Xo.

(c) Find the partial correlation coefficients p12.3 and p34.2 (between elements

of X). 12]

2. Consider the model:

Yij = p+ ai + €5,
1<i<4,1<5<10, 1 a; =0, where €;j are i.i.d. N(0,02).
(a) Find the best linear unbiased estimators of p and «;.
(b) Construct 95% simultaneous confidence set for the vector (a3 — aa, g —
a3, a3 — g, aq — 1) using the method of Scheffe. Is it different from the
one obtained using the method of Bonferroni? Justify. [15]

3. (a) Explain the concepts of randomization, blocks and confounding in
the context of design of experiments.

(b) Suppose we want to compare two treatments. When will an experiment
with matched pairs be superior to another with two independent samples?
11]

4. Consider the Gauss-Markov model, Y = X3 + ¢, where € ~ N,,(0,021,)
and X;,xp has rank r < p. Suppose T}, (1), which is formed by the first
p — 1 columns of X, has rank r also. Let B denote any generalized inverse
of T'T.

" !/
(a) Show that § = BT'Y

0
(b) Does BLUE of j3 exist? Find it if it exists. [12]

minimizes (Y — X3)' (Y — X23).



