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question 1 2 3 4 5 total

marks

1. (38 marks) Consider the simple regression model y, = B, + B,x, +¢,, where B, and S, are unknown
population parameters and e ~ iid N (O, 02) . Use the sample data given in the table below to answer

the following questions.

X i
1 1
3 2
4 3
8 4
6 5
9 7
11 8
14 10

a. (2 marks) Calculate b, .

Do = ?abﬁ(: 2 =~ ‘;i_;;l(?)f.:‘”o.iz

b. (2 marks) Calculate b,.
b= S XiYi-nYY _ 322 §GXS) - q2 zp5
- S %2 -ny¥* szy - §(F) % 132
C. (2 marks) Briefly interpret b, .

(3}- —0.12 +0.7 X WW X =0 % =012

d. (2 marks) Briefly interpret b, .
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e. (2 marks) Calculate SST.

Py )= S 5 2 _¢8
SsT= 5 (V- = E YA -nV == 268 -£(5)" =6

f. (2 marks) Calculate SSR.

y - - 7
SSZ:Z[(/”_Y )2-;-_-2 y/ 2—_../’))/ = ég[

8. (2 marks) Calculate SSE.

sse= 2 0 = S50 £ 4

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

NZ_‘; S_.’S_'_Z_.A: 69y o
K Ss7 g 03¢

i. (2 marks) Briefly interpret R”.
| atlion L Can be
. : 44° He vart .

J- (2 marks) Calculate the correldtion coefficient, 7.

s T Ay .,
r= (stgnsl b,) JB* = Joay = 0.9%
k. (2 marks) Briefly interpret r. "
Thkere (s a V%'Shmﬁ/ﬁmﬁffﬁe”ﬁ”) /)05’}7%
(ear refalomSbup /%eh/(/zm X and y



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

_[sse_ = |4 - [y, Zop.ez
_\ﬁi_: g-2 /é

m. (2 marks) Calculate var(b,).
war(h)=_0% - 46 2 poos
S(yxi-¥)* (32

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

Jjar(bs) = crE Xt o 46 (524) <033
- Z(X: )2 g (132)

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

A
o 2 n
Cov (bo,b))= X0 = -7 (4%) 2 0035
=z \ Z
2 ( X ,. __X ) [ 3 Z
p- (2 marks) Use the estimated regression line to predict y when x = 10.

y:: 0.12 +0,7((0)
= Z.(Z

q. (2 marks) Construct a 95-percent prediction interval for y when x = 10, using t ;56 = = 2.447
~ N / s
U) = 2,12 V, * toeSe(f) =10+ 2,497 (0:89)
=0t 2.17¢

|
Se({)\l "z[ ’n—#i(xi:ﬁ)’i} [q.gzz//z./%]

J [ + ; + (/o[;)Z ]L 0,94




r. (2 marks) Construct a 95-percent confidence interval for ., using t o g,5¢ = = 2.447

b\‘i‘ %C SQ((}))

_ 93+ 2.vur 0005

0. F +0./73

=

[;O,QZ? / 0/?/:}3]

s. (2 marks) Test, at the 5-pecent level of significance, whether 8, =1.
Clearly state the null and alternative hypotheses, the test statistic and your conclusion. Use a

critical value t g,56 = = 2.447
Hp ﬂl” VS  Ha: /&i/

colew laed Jut SFabssre
teal= b-fpr =03-1 = -2

selb)  [po05
teal = =42 %%[Z; rn tHa (Owes en freal régo
o we ryed e Mé/%wamﬂm
At Fe S |evel if Segaificant.



2. (4 marks) Consider the standard linear regression model, Y;= B,+ B, X; + g with all classical
assumptions holding.

a. (4 marks) Derive the Ordinary Least Squares (OLS) coefficient estimators for the model above.

1. (2 marks) by, the estimator of the intercept coefficient. (Show all steps)
N
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1. (2 marks) b,, the estimator of the slope coefficient. (Show all steps)

_'%__S,E-/—Z—-: 2. Z(VIr’bd'bIX/'>(‘X,') 5
" S (y; - bo-br¥i)(xi)=0
é(\/l)(, _ bo Xy - b’XiZ) =0

AR S bo S Xj -by 2 Xi5 =0

4\b0: Y - b X )
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o Tes .
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b= 2 (Vi-Y) (¥ -X)
Sy -0




3. (6 marks) Briefly interpret b, and b, in each of the following equations.

a. (2marks) §,=b,+b Inx,

When A =1, Y Showtd Lgual bo wwts

WMo 1 céum?mbv [°lo

Y shovld dhange by by wnit

b. (2 marks) Iny;= b, + b,x,
W A =] , //Vl(j Sf\,o"w@d l?u.ﬂ/ /Do e tt
Wt A Changy /99 1 wuwit, |

Y S ovltd Mp bg b, %lo

c. (2 marks) Iny, = b, +b,Inx,

W A=l Lmy SW&/%(A@/L)O M/IAA/ZLI—

LMt A W% by 1%,
(j Sheotd Change lmj Z’ld/o



4. ( |0 marks) Consider the following regression models  Y;=B,+ B; X; + &
and Y, =B, +B X +¢g

LetY;” = wY,; where w is a constant. What is the relationship between

. (Zmarh;ﬁoandﬁo* wY; = @oi:ﬂ/*xi':‘(’ff )
ﬁoié:)___ 0*/‘@0*—: W/@D \\/": % ‘I’% )(I'%*%
b. (2 marks) B, and ,* | o= /4/05’; & :%j
Bz b o Bl=wh b= B
w
¢. (2 marks) var (B¢ and var ( B*) ’ arl ﬂf )

ar (60) = mr(é&;‘) =L,V

d. (2 marks) var (,) and var ( ,*)

W“’((h)’—‘ \fﬁi’<@g> 51/{77’ var (B )

e. (2 marks) standard deviation of (f,) and standard deviation of ( ,*)

Standard devealon (B1) = [yar(g) = W
= 1

yar (8)

5. (8 marks) Complete textbook exercise 2.13.



