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1. (34 marks) A population is assumed to follow the behaviour y, = B, + B,x; +e,, where 8, and
are unknown population parameters and e ~iid N (0,02). Use the following sample of five

observations to answer the following questions.

x| 1[2]3] 4] 5
y|3[7[5]11]14

a. (2 marks) Calculate b, .
b,=y-bx=8-2.6-3=0.2

b. (2 marks) Calculate b, .

n

Ex.y.—n@
, & _1:342:7+43-5+4-11+5-14-5-3-8_146-120 ,
S, 1242°+3%°+4*+5%-5.32 55-45
EXI,—HX
i=1

c. (2 marks) Briefly interpret b, .
When x = 0, y should equal 0.2.
d. (2 marks) Briefly interpret b, .
When x changes by one unit, y should change by 2.6 units.

e. (2 marks) Calculate SST.

n 2 n
SST=E(yi—I1) =Ny -ny* =3 +7"+5 +11° +14° ~5-8° = 400-320=80
i=1

i=1

f. (2 marks) Calculate SSR.

SSR = E(f/i -y)z =¥ yi-ny®=2.8"+54°+8°+10.6’ +13.2°-5-8° =387.6-320=67.6

i=1 i=1

1



g. (2 marks) Calculate SSE.

=nA2=n —A2=—.2 —.2 —2 —.2 —.2=.
SSE ;ui El(y 3,) =(3-28) +(7-5.4) +(5-8) +(11-10.6) +(14-13.2) ~124

h. (2 marks) Calculate the coefficient of determination, R*.

RP= 2R 670 o845

i. (2 marks) Briefly interpret R’ .
84.5 percent of the variation in y can be explained by the estimated regression.
j- (2 marks) Calculate the correlation coefficient, r.

r=(sign of bl)\/E= 0.845 =0.9192

k. (2 marks) Briefly interpret r.
There is an almost perfect positive linear relationship between x and y.

1. (2 marks) Calculate the standard error of the estimate, & .

é=\/ SSE =\/ 124 10,
n-k-1 V5-1-1

m. (2 marks) Calculate var(b,).

n. (2 marks) Calculate var(b, ).

G2 \ x° .
El " 41355

2(—)

=4.546

Var(b0)=



0. (2 marks) Calculate cov(b,,b,).

—_ A2 . >
cov(bo,bl) . = ~3-4.13 =-1.24
- _\2 100
2(x-%)
i=1
p. (2 marks) Construct a 99-percent confidence interval for B ,using ¢, ., =+5.841.

b,=t,se(b,)=02+5841-V4.546 =[-12.2547,12.6547 |

q. (2 marks) Test, at the 1-pecent level of significance, whether =10 . Clearly state the null and
alternative hypotheses, the test statistic and your conclusion. Use a critical value of
t =+5.841.

0.005,3

H :B,=10 and H : 5, =10

b, - -
Since the t-statistic, t,=—2 P, = 0.2 19
se(b,) 4546

-5.841, we cannot reject the null hypothesis. Therefore, we conclude that there is

=-4.596, does not lie beyond the lower critical value,

t

0.0053

insufficient evidence to reject that §,=10 .

2. (4 marks) In the regression, f/i=/3’0+ Bx , use the fact that
2(x-x)(x-7)
b =1L to prove

;(xi—)_() ;( )
/a’on(xl—)?) ﬁl"(xl_)—()
—_ =1 +_i=1 =/31




3. (6 marks) Price elasticity of demand is given by €= %B . In the regression 511, = b0 —blpi , elasticity
: -b,p, . .
can be calculated for any price as € =# . Calculate price elasticity of demand from each of
o =P
the following estimated regressions.
a. (2marks) g =b,-b Inp.
-b
Aq _ Aq __, _ Aqp_ !

Alnp_(Ap/p) ' Apq b,-bnp

b. (2 marks) lﬁ?]l =b -bp,

A _
Alnq=( Q/q)=_b1:>£2=i
Ap Ap Apq p,

c. (2 marks) Ing, = b,~b Inp

Alng _ (ACI/Q) _b
Alnp (Ap/p) "

4. (6 marks) Consider two regression models, y, =b +b x +e and z =a +aw +v, , where z =cy,

and w, = hxi }

a. (2 marks) Derive expressions that relate b, to a,, b, to a, and e, to v,.



R a, ha V. a, ha V.
Z =a+aw +v.=cy.=a +ahx +v =y ="4+—1x + L=p =2, =—
i 0 1 i i i 0 1 i i I i 0
c c c c c
b. (2 marks) Derive expressions that relate Var(bo) to Var(ao), Var(b to var(a ) nd Var(ei)

to VaF(Vi) .

a
=—°=var(b0)= b, €, ,
c c c c c c

0

. a a
c. (2 marks) Briefly compare the t-statistics for a, to a,, t_ =—2>2 _ and t, =—21_ to the t-
0

b b
statistics for b to b, t, =—* = and t, =—*—.
0 se(bo) ! Se(bl)
¢ a  a cb, _ b, _ b, _t
‘ 59(00) \/mr(a ) \/czvar(b ) \/VZH‘(b ) se(bo)
L4 g ch /h ) b1 _ b




