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1. Consider the linear regression model Y; = ﬁxl +¢&i, ¢t =1,...,n, where ¢;’s are inde-

pendently distributed with mean 0 and variance o2z2.

(1a) (6%) (4%) Find the Welghted least squares estimator, say, B, of 8 and the natural
unbiased estimator of ¢

(1b) (10%) Show that B, is the best linear unbiased estimator of B.

2. Consider the linear regression model y; = B+ 121 + - - ‘+BoTip+0z,+e;,i=1,...,n,

where z; = li=1y and €1,...,¢€ ”d N(0,02).

(22) (8%) Derive the maximum likelihood estimator of (B, . . . , Bp, 6).

(2b) (12%) State the testing procedure for the null hypothesis Hy : § = 0 versus the
alternative hypothesis H, : § # 0.

3. (7%)(8%) Let f,’s be the least squares estimators of B;’s based on the regression model
Y = Bo+Brzin + - - - + Bpxip + €;, where €;’s are uncorrelated with zero mean and constant
variance o2, i = 1,...,n. Moreover, let eij)’s and dj;’s denote the residuals computed
based on the regression models Y; = So; + Z,# Bijzy +n; and z;; = ’yo + Zz# YTy + &,

respectively. Show that f; = ry@j\/zzl:] ex;y/ i1 42 and Var(B,) = o/ 31, dz;,
where Ty, is the partial correlation between Y and z;.

4. (7%) (8%) Consider a linear regression model Y = Z(s)ﬁ(s) +¢€, where Zy) = (1,Z))

with Z being a n X p standardized covariate matrix, B = o , and € ~ (0,021,).
(0)
Assume that an approximate linear relationship exists among the column vectors of Z

Write the ridge regression estimator, say ﬁ(o)m for B(g), and show that -Var(ﬁ(o)) -
Var(B,g) is at least positive semi-definite.

5. (15%) Let Yi; = x7 B + €i5, where x; = (1, zi1, -+, Zip) T, B = (Bo, Br, -+, Bp)T, and
7 e N(0,0%),4=1,...,n, j = 1,...,n;. State the testing procedure for the null

hypothe51s Hy : y = xTB + € versus the alternative hypothesis Hy : y = f(x) + ¢ for
flx) #x7B.

6. (15%) Assume that

exp(ﬁo + ﬂ1.’ll',;1 e ,Bpa:ip)

and COT?()/i' s g |.’L'1;1,. oy Ty ) =p
1+ exp(Bo + Bizia + -« « + LpZip) Jr1 =4 P

E[Yijlxil, S ,IL‘ip] =

for j, # ja. Let Y; = }:;'f__l Y;;/m be the proportion of fixed m subjects that possess a
certain property, 1 = 1,...,n. Write the weighted least squares estimation criterion for

" the parameters By, 81, ..., B,.






