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1. (15%) Suppose that the joint probability distribution of X and Y is
given by the following tabler T‘ ]""f
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(a) Are X and Y independent? Explain. (3%)

(b) Find the marginal distribution of X and Y. (2%)
(¢) Find the conditional ,_distTibu;ign of Y given X=1 and hence
|

ECY | X=1) and var(Y_| X=1). (5%)

= 1| .
(d)Repeat part ( ¢) for X=2 and X= T‘d hence verify the result that

T

V(Y)=EV(Y | X (Y | X), that is the variance of a random

& [l ﬂ—"l . =, n -
variable is equal 70 the expectation of its conditional variance
plus the variance of its conditional expectation. (5%)

2. (15%) Suppose that X and Y are continuous random variables with the
joint probability density function |
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(a)Find k, E{X).E{Y),vq-n,{/{"f})apd ov(X,Y). Are X and Y

independent? (5%) _E .
(b)Find the marginal densities of X and Y. (5%)

(¢) Find the conditional density of X given Y =1/2 hence E(X | Y=1/2)

and V(Y | X=1/2). (5%)
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3. (20%) The following are data on .
Fquimte;er Leﬁt?'npluyees in manufacturing

Xx=unemployment rat
The data are for the United Statés emdlj
Year y | x || Year y X
1960 {.;/ 62] (1967 23 36
196t 1.2 7.8 | 1968 25 33
1962 14 58 |1969 2.7 33

1963 14 5.7 [1970 2.1 56

cover the period 1960-1972

1964 1.5 5.0 |1971 1.8 6.8
|9'6_5__ 1.9 Fﬂ 1972 22 56
1066 46 8: L2
[ g
(a) Caleulate a regression of v on x. (4%)
'—}Elqﬁ XU

(b) Construct a 95% confidence interval for 5. (4%)

(c) Test the hypothesis. Jf,:#=0 against the alternative f=0 at
the 5% significance level. (4%)
(d) Construct a 90% confi interval for 5 =Var(u). (4%)

(e) What is likely to-bcm-xlﬁng FJilh e assumption of the classical
normal linear model irl this case Df'Sfcuss. (4%)
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4. Consider the fuilmgp:dble
(a), Given ¥ =20 fm‘ a{'andom samp]c of size 25 from the

density f{fx[,.u;—-——u= —{)* (32]), find a 90%
confidence mtcr}'éi j .

Z obeys the standard normal distribution.) (5 %)

I P(Z <1.645) = 0.95, where

(b). How large a sample would be needed in (i) if the resulting

confidence interval were to be half as long? (10 %)

el I

5. Complete the followjing table: |
L= i'_

Multiple R = @_— |

R Square = (- | I :'I
Adjusted R Square = lfc_,‘l —
Standard Error: 0.03559
Analysis of Va:l‘ia.nce
DF ' Sum of Square Mean Square
Regression 3 :ll— {ﬂ} (£)
Residual 16 IJ ﬁﬁ} (g)

Total 19 rj//h.zs%i4

F= (). (2% -

6. Let X, and X, beindependent and uniformly, L/(0,1),
distributed. Let ¥ =mintX, %), Zemax(X,, X,).
(a). Find the joint di istribution l::-f Y and Z. (10%)
(b). Find the marg_arl dén_sir_}' U_f_w (5 %)

(¢). Find the conditipnal'density of Z given Y=y and
calculate E{Zi]f}‘{ {ﬁh_“.?ni .




