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1. Let n > 4 and let Z;,1 < i < n be independent N(0,0%) random
variables; let 0 < a < 1. Define X; = Z; and X;11 = oX; + V1 —a?Z; 4
for1<i<n-—1. Let X =(Xy,...,Xp).
(a) Find the probability distribution of X.
(b) Find the partial correlation coefficients p12.3 and p12.34 (between elements
of X). [10]

2. Consider the model Y = X3 + ¢, where € ~ N,,(0,0%1,,) and X,,«, may
not have full column rank but has 1 as its first column. Derive the joint
distribution of y and the Residual Sum of Squares. [10]

3. Consider the problem of comparing k > 2 treatments. Suppose that
under treatment i, the response Y ~ N(u;,0%), 1 < i < k. If independent
random samples of sizes ni,...,nk, respectively, are available from groups
of subjects who have undergone these treatments, describe the methodology
for comparing the treatments. Show that the method reduces to a Student’s
t-test when k = 2. [10]

4. Consider the model:
Yijk = b+ 0 + 75 + 0ij + €iji,

1<i<I,1<j<J,1<k<K, where ¢ are i.i.d. N(0,0?) and with
the usual constraints on the parameters for identifiability.

(a) Show that the least squares estimators of the parameters o;, 7; and d;;
are also their maximum likelihood estimators.

(b) Find the maximum likelihood estimator of o2. Is it unbiased? [10]

5. Suppose X ~ Np(u,3) where Rank(X) = r < p and let B be any
symmetric matrix such that By = 0. Show that X’BX has a x? distribution
if and only if

YBYBY = ¥ BY..

Find the degrees of freedom of such a x? distribution. [10]



