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Instructions

The exam consists of 4 questions, 1-4. Each question has four items, a-d.

Within each question:

Item (a) carries a weight of 8 marks.

(a)

Item (b) carries a weight of 7 marks.

Item (c) carries a weight of 6 marks.
(

Item (d) carries a weight of 4 marks.

The total marks in the exam are 100.

Answer ALL questions in the spaces provided.

If more space is required, use the back of the PREVIOUS page.
Show all your working and include sketches where appropriate.

Work written in the formulae and tables booklet will NOT be marked.
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Question 1:
The weight of a component (in kilograms) is continuous random variable, X with support [0,1]
pdf

{ th rwis
where K is some constant. “" ' ’
(a) Frind K. . : K \ e
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(b) Calculate an expression for the cdf of X and plot 1t 3 me‘ +|%Z
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Question 2:

A homework assignment consists of 10 questions. The chance of succeeding in a question is p = 0.8
and the success/failure of each question is independent of the others.

-

There are two marking schemes:
Scheme A: All questions are marked and each is worth 10%.
Scheme B: Only a randomly selected subset of size 5 is marked and cach is worth 20%.

In both schemes a question is cither correct (success) or wrong (failure). Let X denote the percent
grade under scheme A and let Y denote the percent grade under scheme B.

(a) What is the mean of X? How about the mean of ¥Y'? In this respect which marking scheme is
better? Or are the schemes equivalent?

)(:‘O(Q,-}Q—,;?Qa,’t---ﬁ)\o) '\ E(’<)=6(Y)
B0 =10 E(Q+Q,+ ... Qi) \ - Scheaes

*10(0%+0%4...0!
o ?) \ase ot

‘ VvV
Y=20( Qf++.. - Q%) \eq, 4
BlY) =20[0%0%t0 310540%) )

-
(b) What is P(X = 100)? How about P(Y" = 100)? Now in this respect which marking scheme is
better for the student?

N, N~01Y10,) Ny~ boin 0,0 %)
O (Ny=10)= 02" = D107

Pr Ny =5)= Dg> = 0-°238

sohave Y s beter m s
(Q@Ou/d-
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Question 3:

You observe the following output:

In [5): UnequalvVarianceTTest datal,data2

out(5]: Two sample t-test (unequal variance)

population details:
' parameter of interest: Mean difference -

-
value under h_0: 0 =
point estimate: -1.4516996384754872 ‘—'—-b x 8

95% confidence interval: (-5.91045104330129,3.0070517663503153)
e ———

—

Test summary:
outcome with 95% confidence: fail to reject h_0

two-sided p-value: 0.47361548935859044 (not significant)

Details:
number of observations: m ,
t-statistic: 0 7524144182475475 s )
degrees of freedom: 7.902492459938804 ‘ s
empirical standard error: 1.9293883839395962 ——% * l

a) Present a 99% confidence interval for the difference in means under ‘the assumpiion of unequal

Va_l‘—ia.nces.-' ‘i :
-9 It A4S 'S 'te')o.qqg

N, = 22359

N

-lwsa 1 2265 1.979
- 145 £ 6. 4%

(343,509

(b) You now know that the sample standard deviation of “data2” is 2.028. What is the sample

standard deviation of “datal”? ' ,-.:'_ |q'31 2 028
5\ SZ -19% |S‘ 3

n, n"- ‘ =AUy
- S &0328 =198 |, =4
T © | ha
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(c) Use the e data to carry out a sided hypothesis test (still assuming une%ual Variances):
Hp : pg = ,ug—{—lZ Vs, H u1>pg+12wtba OO,lla.xd ﬂn'dmg“the«deg&eues ff edom up.

N MM WM=p 12

tS’ i"‘ "‘9\ ‘ -5} 0 2% .
T | prehe 305 ek
A 5% Eg_’f‘@kiﬂ 5 h X "’{ﬁﬂ
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.95 theres no (’NldoJ\cQ
ES! Ahot -1

1

"

(d) Carry out tl he assumption of equal variances

\’L
5?% k

"\'b

= ~lL.uS-1"2
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=-2.60 .,
=y -7
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Question 4:

Assume the hypothetical situation where you have observations:

1,91) = (10, 10),
g, Y2) = (20,22),
x3,y3) = (30,32),
4,y4) = (40, 40).

~—~ o~
8 8

(a) Calculate the sample mean and sample va ce for both (z1 (y1,Y2, Y3, Ya)

L{%Izmqu)/chf) (0-\-,12&’6’2,{-‘40)/4
-QMZO*SN 40y wa/(b)-(uo +n’~’fsz+ww

B = T (08 -QF04Y, X
(0O = (S hx)n é’ 12 3
! SL\ o“+<20u‘so $pug™- 1d) = 504

@5000 25003/3 3‘ Y

(b) Con pt/b)l nd) the least squares estin t 5, for the model,

Y = Bo+ Przi +e i=1,2,3,4,

e ¢ ~ N(0,0

‘2 (&OQ 10x(0+ 20x21430,¢31+40x4o
= H00

= 2yxX -(3y)E x) _ 100 - 104x100
- — .

: F
& N ————
Za - G 2000- o0

100

n x
750
S00
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(c) Sketch a plot of the regression line on a plane containing thessamse data points. Explain why this

line minimises the sum of squares.agiees. Wit youi-answers=to=(ay).

K Ca)Se, f‘ii} ,

(d) Assume now that after estimating the parameters, you use the model,
ceiere Exndd( )

where ﬁo and 61 are according to your answer in (b) but € is uniformly distributed (as opposed to
Normally distributed) with mean 0 and variance 1. Sketch the cdf of Y under this model when = = 20.

M= 0= Mb ———bD'z—(b ODL—I
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