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1. Suppose that ¥j;,- -, Y, oy N(w,0%),i=1,---,k (k> 2), and ¥;;’s are mutually
independent.

(1a) (4%) (3%) Characterize this problem via an appropriate linear model and explain
the meaning of parameters in the considered model.

(1b) (8%) Find the maximum likelihood estimators of (g, -+ ,p) and o2.’

(1c) (15%) Derive the likelihood ratio test statistic for the null hypothesis Hy : py = pp =
-+ = pg versus the alternative hypothesis Hy4 : y; # u; for some ¢ # j.

2. (13%) Let Y; = m;/n; be the proportion of m; subjects out of fixed n; subjects that
possess a certain property, i = 1,--- ,n. Assume that

exp(Bo + bz + - - + BpTip)
1+ exp(Bo + fizi + -+ + BpTip)

ElYilza, - ,zip] =
Write the weighted least squares estimation criterion for the parameters 8o, 51, - - , Bp.

3. Consider a linear regression model Y; = By + Bizun + - + Bpep + €1, t = 1,-+- 1,
where &, = pe,_; + us with [p| < 1 and u’s "% N(0,02).

(32) (10%) (7%) Let ¥ = (Y1,---,Ya)T and € = (e1,--- ,€,)7. Write the probability
density function of ¥ and find a consistent estimator of Var(e).

(3b) (4%) (4%) Write the Durbin-Watson test statistic and the testing procedure for the
null hypothesis Hy : p = 0 against the alternative hypothesis Hy4 : p 5 0.

4. (15%) Consider a random sample {(z7,Y;;) :i=1,---n,j = 1--- ,n;} with ¥;; =
f(x:) + €5, where x; = (1,zi1, -+ ,Zip)T, B = (B0, B1,-* ,Bp)T, and s,-j's"r'f' N(0,0?).
State the testing procedure for the null hypothesis Hy : Y = x7 8+¢ versus the alternative

hypothesis Hy : Y = f(x) + € for f(x) # x7.

5. Consider the segmented quadratic lines

Y =0+ Puz+pPrzi+eforz<c
Y =B+ Bnz+ Pz’ +cforz>c  with Bio + Biic + Biac? = Bao + Parc + Paac®.

(5a) (4%) (4%) Express the segmented quadratic lines via an appropriate linear regression
model and explain the meaning of parameters in the considered model.

(5b) (7%) Based on the constructed linear regression model, state the corresponding
hypothesis for Hy : f1; = Ba1.




