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19. For a simple linear regression model,
Y=0F3+bz+e e i'i'fi‘N(O,az)

Given the following X observations Ax = {5,3,5,4} and Y observations Ay = {9,3,9,4}. If Helen
wants to test the null hypothesis against the alternative hypothesis at 10% significance level,

Hy:3,=0 H1360<0
then what are the correct p-value and conclusion?

a) p = 0.2994 and cannot reject Null
b) p = 0.1472 and cannot reject Null
¢} p = 0.0736 and reject Null
d) p = 0.1472 and reject Null

20. For the multiple regression model ¥ = X +e, e ~ N(0,0?), Let f=(X'X+kI'X'Y. What is
B(B)?
a) B
b) B—k(X'X +kI)7!f
c) B—k(X'X + kIS
d) f-kX'XB

Part B: Write down the calculation steps and answers on the blank area. (50 Marks)

1. (5 marks) In a multiple regression analysis, MSE = 30, number of observation = 38, number of
predictor = 4, and TSS = 2000. What is the R? of the regression?

Y @
pr . L5451 MIE  (n-tpay)
Yy sy Tt




3. (25 marks) The results of thirteen countries in the 2014 Asian Olympic game is given below:

Country | Gold (G) [ Silver (S) | Bronze (B)

China 151 108 83
Korea 79 71 84
Japan 47 76 77
Kazakhstan 28 23 33
Iran 21 18 18
Thailand 12 7 28
North Korea 11 11 14
India 11 10 36
Taiwan 10 18 23
Qatar 10 0 4
Uzbekistan 9 14 21
Bahrain 9 6 4
Hong Kong 6 12 24

i) (5 marks) Plot a scatterplot of G against .S. Which country would have the most influence on
the regression fit?

P lof

X-Aps 2¢ (D O\Aw - Iow ST VN )

A h @ Jagen | | = {109 vath [ rthon walees ot-ffovinst
\WW‘(S (3 oq L“j
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ii) (5 marks) It is found that GXY = Ishih Y, Gxx = [ w. 3% S‘f\’-’ lo/,%_af)/
1
EZ&:&@%E&:m&%2@=%wa%2$=mw&%Z&@:m%s

Use these results to estimate the regression model G = By + 515 + e, e ~ N(0, c?). Plot this
line on the above scatter plot diagram. Is this fitting appropriate?

VRN
fo= - 20599 @ P {;’ﬂ"j Arpropete ”
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iii) (5 marks) Is there linear relationship between the number of gold and silver medals at 5%
significance level?

Vﬁ/!
F 14/ (1-3) %4’ }’5410 74% Fp.,q[:,ll)
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-, |szmuw U pﬁa’[:ﬂ/ M, {4 Vtﬂ.
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iv) (5 marks) Write down the equation governing the 95% confidence ellipse for the parameter

(Bo, B1).

A ! (9
(/s—{@)(x’x)((i-/s) Y
—__—H_-__)';;—__—"—_‘ <499 - Fw:r(%{t)

,b NC;
fot (HA.Tp1 TFepep, /é».m/ao ,4,6(5,%/,,,, 329 <o

v) (5 marks) If Country A got 20 silver medals, what is the 90% prediction interval of its number
of gold medal?

bt ens L sepualy \/u O L e

= -14>4) ©

—-..,(\

¥ = 218+ (ct] - s ».{38 O

: fMf(n) fe/rwl[ym") ®

=R

e s CHY b
~ 0. 45% 159 09453

= 0 $5.9043) ¢

End of paper





