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Sharma believes that each computer game he sells appeals equally to all age ranges.
To investigate this, he takes a random sample of 100 people who play these games and
asks them which of the games 4, B or C they prefer.

The results are summarised in the table below.

Computer game A B C

<20 8 15 6

Age range 20-30 21 12 9
> 30 6 10 13

(a) Write down hypotheses for a suitable test to assess Sharma’s belief.

(1)
(b) For the test, calculate the expected frequency for
(i) those players aged under 20 who prefer game C
(i1) those players aged between 20 and 30 who prefer game A
(2)
(c) State the degrees of freedom of the test statistic for this test.
(1)

Sharma correctly calculates the test statistic for this test to be 11.542 (to 3 decimal places).

(d) Using a 5% significance level, and stating your critical value, comment on
Sharma’s belief.

(2)
(a) Hg: There is no associalion between age range and preferved game
H,: There is an astociation between oge range and preferred game
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Question 1 continued

(b) For we calcwlaxe the like this:
Tote! _ o get the [ of this,we cakulate
al b |¢+b __Tow totalx column total
'= grond total
c d | ced

(atb)(a+c)

T beced .
otal [orc| bad|attiet® - hereit would be ;= —geprees

IMIrah
(i)
game A B Cc
<20 8 15 6 29 g Luroumn
s 28
$| 20-30 2 12 9 41 T
= 8.12
> 30 6 10 13 29
35 33 28 100
(i) game A B (4
: 2 ——
<20 '8 15 6 29 grom
] = 42x%35
) & (00
> 30 6 10 13 29
35 33 23 100
tc) We can fiqure out that there is no pooling by lookingat the ey of the cell with the

lowest observed frequency. In this case that is game C & <20, with an 0; of 6.
We calculated this E; in (b). Ei=8.122 5 .. no pooling .
% Sirce the est O has no pooling, we com assume othey w need either.

For the formula for is:

Inthis case we have 3 Yows A 3 columns ..
(3-1)%(3-4)
= 1xl

=4 Dof

3
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Question 1 continued

(d) We ave the test statstic, x = 1.S42
(et the from n the
1, (0.05)= .48
4 DojF-, found
in (c)
We ampare the test slatistic to the
11.542 >9.49%

i ke btk et ik sk

T2 Remember your wypotheses from (a)

Ho: There is Nno association between age
rang and preferved game

H,: There is an association between age

range and preferved game

.~ test Statistic falls in the Criticol veguon

Since the test is we veject Ho.

His betief is‘mot supported. Theve s evidenc of an assodiation between 0ge range ond compuier garme

prefevence.
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Question 1 continued

(Total for Question 1 is 6 marks)
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2. A manager keeps a record of accidents in a canteen.

Accidents occur randomly with an average of 2.7 per month. The manager decides to
model the number of accidents with a Poisson distribution.

(a) Give a reason why a Poisson distribution could be a suitable model in this situation.

(1)
(b) Assuming that a Poisson model is suitable, find the probability of

(1) at least 3 accidents in the next month,

(1)

(i1) no more than 10 accidents in a 3-month period,

(2)

(ii1) at least 2 months with no accidents in an 8-month period.

C))

One day, two members of staff bump into each other in the canteen and each report the
accident to the manager. The canteen manager is unsure whether to record this as one or
two accidents.

Given that the manager still wants to model the number of accidents per month with a
Poisson distribution,

(c) state

» aproperty of the Poisson distribution that the manager should consider when
deciding how to record this situation

* whether the manager should record this as one or two accidents

(1

The manager introduces some new procedures to try and reduce the average number of
accidents per month.

During the following 12 months the total number of accidents is 22
The manager claims that the accident rate has been reduced.

(d) Use a 5% level of significance to carry out a suitable test to assess the
manager’s claim.
You should state your hypotheses clearly and the p-value used in your test.

4)
(a) Since: * Remember conditions for poisson
= accidents occur independantly
= accidents occur at o conctant rare
B
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Question 2 continued

(b)Y 1. A— # of accidents in 1 month define variable

A~ Po(2.3)

P(AY3)=1- P(Asiba—i,as we want P(A:3) to be included
- 049360
£0.50631 — 0.506 10 3s¢ B4

. B Hof accidems 10 3 months define variable
BvPo(3x2.3)
. B~ Po(8.1)
P(Bs10)=(0.805831
0.806 to 3¢ 11100
. "ot least 2 months with no accidentsin on 8 montn peviod"
—dwe wil \TS: °b':;:‘ Poisson and g::;{\o\ \ere. il
The in{ormation we will use with poisson is N0 Occidents®,
[rom (D). -
A= # of accidents in | month we are considering just 1o} the 8 months here.
A~ Pol2.})
P(Az0)= -:;1:‘!:41"1\/, for P—’;'-:,-—.an';

=C 4

x!

z 0)
_rwhot we got is the probability of o
month Navieg o accidents, wWich will be our p
nthe binomiol distribution
For binomial we know n:=8 ("8 months™) and thok p- et
=~ X— & of wonths with Mo accidents
AvB (B, €' ") WM
PCX32Y= A= P(X§A) M1
=1{- 0.903%42

20.096451 —0.0965 to 3sf A\

() For Poisson, events must be independent - he Sould vecord it as | acident. 61

7
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Question 2 continued

(d) typotneses
Ho: A= 2.3
Hi ac2a '  roaxefor 12 vaonths
we Qre cons\o\umq 12 months, - LIz =324~
. New hypotneses:
Ho: m=324
Hi: pecg B (‘z montlas = UR M
Y = kol accidents per Year define varable
Y~ Pol(32.4)
P(Y£22) =10.03512 < 0.05  Since the probability we feund won Smaller than 0.05, 22 falls in the
criticod regqun.
there is Sufgicient evidence 1o veject Hp ond the wanager's claim is
swpported. (4 of accidents per month decreased)
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Question 2 continued

(Total for Question 2 is 13 marks)
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3. The discrete random variable X has probability distribution,

X -1 0 1 3

P(X=x) p r p 0.3

where p and r are probabilities.

Given that E(X) = 1.95

find the exact value of E(\/ X+ 1) giving your answer in the form a+ b2 where a and

b are rational.

{or

In this Case:
00z 120) + (Oxv Y+ (Ax pY+3(0.3) + }r) = 1.a5
“P*0+ g+ 0.Q+%¥r =105
Tr=1.05
Y= 0.15
® 2 probabilitien =1 ..
2p+2r20.3:21
Lp+0.6=1 L =0.15

1p=0.4
pz0.2

LCI: \ JX*1 C )\
Redvaw the table including Y. The probabitkien don't changel

% -1 0 1 3 7
Y 0 1 '3 {4 =2 8:18
P(X=xY| 0.2 0.15 0.2 0.3 0.15

let's Qut  E(Y):
2 0.35¢ (.50

as Y= $xal, Bz EGR®).
s EWNX# )= 0.35¢0. 602

0
E(Y) = 0L8-77 * 1(0.A5) + ¥2 (0.2) + 2(0.3) + 2 {7 (0.15)

P 7 5 6 7 3 A 0 1 06 1 6

(6)

Z just sulstitwce
each Yinto JX+1
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. Robin shoots 8 arrows at a target each day for 100 days.

The number of times he hits the target each day is summarised in the table below.

Number of hits 0 1 2 3 4 5 6 7 8

Frequency 1 10 1 30 | 34 | 17 | 4 2 0 2

Misha believes that these data can be modelled by a binomial distribution.

(a) State, in context, two assumptions that are implied by the use of this model.

(2)
(b) Find an estimate for the proportion of arrows Robin shoots that hit the target.
(2)
Misha calculates expected frequencies, to 2 decimal places, as follows.
Number of hits 0 1 2 3 4 5 6 7 8

Expected frequency | 2.81 1267 | r | 28.05 | 19.73 | = 2.50 0.40 0.03

(c) Find the value of  and the value of s

3)
Misha correctly used a suitable test to assess her belief.

(d) (1) Explain why she used a test with 3 degrees of freedom.
(2)

(i1)) Complete the test using a 5% level of significance.
You should clearly state your hypotheses, test statistic, critical value
and conclusion.

(6)

(@) The Qvobability of amorrous hitting the tamer is constant 7 Lewember Conditions for

The ourrows are shot independontly & BinomioA

(bl We need & Ue the data {0 estimaxe probobitity.
U the

Suhstioue:
. 0XV 4 \x\0 4 2X30 +3x34 + AXIA+5x4 +6x243x0 + §x2

. 2.98 8 x 100
]

‘,: 0.36 AN
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Question 4 continued

() To calcutate the we will use binomiol distvivwtion,
X~ B(8, 0.36)
€; = PCx=x) x Z{vequenaes

In this case:
jor E(: P(x=2)= 0.24936 , tolal:100 dous
100% P(X= 2) = 0. 24036 x100: 24 QA =r 10 24p
jor EL5): P(X= 5)= 0.068Y6 | totad=(00 daugs

00 x P(X=5)=8.88= s to 2dp

DO NOTWRITE IN-THIS'AREA

(d) i.We nieed to pool SO that all E;>S5,-.we get 5 columns (poot co 5-8 and 0-1)
We have 2 constraints as we estimoxed p=0.3% in part (b)
. DoF = §-2 =37 DoF
i. Hypotheses
Ho: Bnomial is o Suitable moclel for the data
Hi Bmomiol is Mot o switakle woded for the data
Redvaw the table:
Hits JOori] 2 | 3] 4 |58 —for_pooling you fjust add the columns

o |LMW [30[3 ][] 8 / you are pooling
g | '5-48[248)18.05| 1943 | 1180

..
i\
g o7 o !

LIIC
9§ B

[CO s NS
0“

1
(4

(}
LR

») |
NEKE

FANT
POV

oo

RO
NG

9;_1 .82 | s6.09| 9. 21|65 | 6.42

Ei

’

DO
N

for x*:

bstit.
X2 (1.82+ 3.00 € 41.21414.65+5. 42) - 100
2510 to 3gf.
(et [rom
1300.05) =3.815

and test statistic:
5.19 < ¥.Q15
InSuffictent evidene to veject to.
Mis\na's Belief 1S Supported , Dinomial is suitable for the doua.

DONOT WRITE IN THIS AREA
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7

Question 4 continued

(Total for Question 4 is 15 marks)

TOTAL FOR FURTHER STATISTICS 1 IS 40 MARKS
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