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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE — (30 MARKS)

(@) Given asimple linear regression model y, = S, + B, Xy, + B, X, + &

Q) Obtain the OLS estimator of f,, 5, and S,
(i) The estimator of ¢;

(b) Show that the estimator ﬁo,ﬁl and ,32 obtained in a(i) are unbiased estimator of
By, By, B, respectively .

(c) Obtain Var(ﬁA'0 ) Var(g,) and var(3, )

) . H,:8,=0
(d) Test the following hypothesis
Hy,: 5 =0andH,: 5, =0



QUESTION TWO - (20 MARKYS)

(@) y = xf + € show that
(i) p=(x'x)"x'y

(i) llell? = (v — xB) (y — )

(b) Given the observation

No. vy X1 X
1 2 0 2
2 3 2 6
3 2 2 7
4 7 4 5
5 6 4 5
6 8 4 8
7 10 4 7
8 7 6 10
9 8 6 11
10 12 6 9
11 11 8 15
12 14 8 13

Obtain prediction equation of y regressed on x; and X
QUESTION THREE - (20 MARKS)

(a) Giventhe model y;, = B, + B Xy + B Xy +...3,%X,; +&. Write down an ANOVA table for

p~pi
test the hypothesis H, : g, = §, =...= 8, =0
(b) Solve for g
arg min

5 RS S(ﬂ) =argmin (y —x8) = (y - x3)

(c) Solve for E(ﬂ) and Var(/})obtained in (b). What is you conclusion.



QUESTION FOUR - (20 MARKYS)

Let y = xB + £ with E(y) = xB and Var(y) = Var (&) = oV, where x is a full-rank matrix and V
is a known positive definite matrix. Show that:

(a) The best linear unbiased estimator (BLUE) of B is 3 = (x’v‘lx)_lx’v‘ly
(b) The covariance matrix for 2 is Cor(ﬁ): az(x’ v‘lx)_1

AV A
(c) An unbiased estimator of o2 is 6° = (y— X'B) v (y — Xﬁ) where n is the number of
n-p-1

observations and p is the number of parameters in the model.

(d) Show that &2in (c) is unbiased estimator of 2.
QUESTION FIVE - (20 MARKS)
When gasoline is pumped into a tank of a car, vapour are vented into the atmosphere. An

experiment was conducted to determine whether y, the amount of vapour can be predicted using
the following four variables based on initial conditions of the tank and the displaced gasoline.

X, = tank temperature
X, = gasoline temperature

X3 = vapour pressure in the tank
X4 = vapour pressure of gasoline

Find
(a) B and |le||?

(b) Cor(,@ )



