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Answer ALL questions. Write your answers in the spaces provided.

1. In a gymnastics competition, two judges scored each of 8 competitors on the vault.

Competitor A B C D E F G H
Indge—Hs—Fonh 8 L 7 & 5 f 3 z
Judge 1’s scores 4.6 9.1 8.4 8.8 9.0 9.5 9.2 94

Judge 2’s scores 7.8 8.8 8.6 8.5 9.1 9.6 9.0 9.3

Judge 2's rank 8 5 < 7 3 I Y 2
(a) Calculate Spearman’s rank correlation coefficient for these data.

(b) Stating your hypotheses clearly, test at the 1% level of significance, whether or not
the two judges are generally in agreement.

(c) Give a reason to support the use of Spearman’s rank correlation coefficient in this case.

The judges also scored the competitors on the beam.
Spearman’s rank correlation coefficient for their ranks on the beam was found to be 0.952

(d) Compare the judges’ ranks on the vault with their ranks on the beam.

Q) compe’rH’orl A D'E t\a|H

dz O\I“ll'0|0d dae | rank —
‘ | l , | | (\)“\\5\:&5(1 rank

Edz:g 2
(bx$) (g=1- e2s

$ (bl 1)
= 0 904Fb..

~ 0.905

—
—

5
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Question 1 continued

by o p=o Hipro
critical Value p,=0¢233
,=0-905 lies in the critical region
reject H,

" he fwo judges are in agreement

c) the data is nlikely o be from a
bivaviate normal dismbution
we are focused on +he vanks, not
individual scores

G) there i posiive correlation in both cases, but I
IS closer o | forthe beam scores, indicting the
Jv\dgeS are More in agreement for the beam

from +able

(Total for Question 1 is 10 marks)
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2. The continuous random variable X has probability density function
1
—(11-2x) 1<x<4

f(x) =418
0 otherwise

(a) Find P(X' < 3)

(b) State, giving a reason, whether the upper quartile of X is greater than 3, less than 3 or

equal to 3

9
Given that E(X) = 1

(c) use algebraic integration to find Var(X)

The cumulative distribution function of X is given by

0 x <1
F(x) = %(llx —x>+¢) I<x<4
x>4

1

(d) Show that ¢=-10

(e) Find the median of X, gi\gng your answer to 3 significant figures.
|
a P(x<3) :S 73 (N=2X)dX  continuous p.at.
\ 3

1) =» infeqrate over mnge
=|rg(Hx-X

q (\,QQQQ?
L) P(X<3) is > 075, 0 the upper guartile is less +han

5
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Question 2 continued

C) E(y¥)= gl P(x)

£ )=
()4 +e) =1

A)

- c=-10
e) Fmedian) =

>
17 L1 m-m>=
=> M*-|Im+]9=0

3 4%
In _
=)
w3 ___4_ *
54 36 |
— 160 _ 1
= 108
= 23
J_’.

Fl1)=0

g(10)-1*+c)=0
|

0)=05 > im-m>-10=79

quodeatic Formula: a=1, b=-||,c=19

m= HEIF=4(19) =

2
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(Total for Question 2 is 11 marks)
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. A scientist wants to develop a model to describe the relationship between the average
daily temperature, x °C, and a household’s daily energy consumption, ykWh, in winter.

A random sample of the average temperature and energy consumption are taken from
10 winter days and are summarised below.

Yx=12 Yx=2476 Yy=251 Y 1*=6341 Y xy=28438

S_=10.36 S =409

yy

(a) Find the product moment correlation coefficient between y and x.
(b) Find the equation of the regression line of y on x in the form y = a + bx

(c) Use your equation to estimate the daily energy consumption when the average daily
temperature is 2 °C

(d) Calculate the residual sum of squares (RSS).

The table shows the residual for each value of x.

X -04 | -0.2 0.3 0.8 1.1 1.4 1.8 2.1 2.5 2.6
Residual | —-0.63 | —-032 | -0.52 | —-0.73 | 0.74 2.22 1.84 0.32 f —1.88

(e) Find the value of f.

(f) By considering the signs of the residuals, explain whether or not the linear regression
model is a suitable model for these data.

a) (= r\ZX—L’L_ ZXZM = 2444 - B

[0

N XS)(JL 5\5:, W()%())“I'O-q1

=~0-FA6F[.. = -0 111

b) b= = lbl 5%y
1036 "

ﬂ=%§_’*l~,To— =>3:2+0—l-5¢x
10 a= 269996 = 210
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Question 3 continued
c)y=2%0-153(2)
= 2384 y
d) RSS =40 q-ot)
1036
= ]l‘,qgg 7~ 4.9
e) Z_ residuals =0
S0 063+ (-032L)+(-052)+..+£+ (-1-8¢)=0
L Lo-lob (tabove, b below)
£) the vesiduals aren't scatfered vandomly above & below O,
&s is necessary Cor o linear model, o Swdn a model

Might hot Suit the data
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(Total for Question 3 is 11 marks)
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4. The continuous random variable X is uniformly distributed over the interval [-3, 5].

(a) Sketch the probability density function f(x) of X.
(b) Find the value of k& such that P(X < 2[k — X]) = 0.25

(c) Use algebraic integration to show that E(X?) = 17

a) continuous & uniform
Je)=1= j‘_icdx =[ex)

= $c |
¢

)
D

£ (x) =il C/:'?

& = 5 > X

(they ask for a shetdn, so mork on the important detuils,
2. bounds, height )

b) P(X<2(k-%))=P(X<3 k)
Zv-(2) = 025 dictance b S Zhoicq
5-\-3 distance fram =0 5 on guph
3
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Question 4 continued
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Question 4 continued

(Total for Question 4 is 8 marks)

TOTAL IS 40 MARKS
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