EdExcel Statistics 2

Hypothesis Tests

Section 1: Introducing Hypothesis Testing
Solutions to Exercise

1. Let p be the probability that a student gets an A or B grade.

HO:P=O>4'
Hi:P<Oa4'

Significance level = 5%

Let X be the number of students who get an A or B grade

For X ~ B(15, 0,4), P(X<2) = 0.02#1 < 0,05

Reject Ho. There is evidence to suggest that the A and B pass-rate has
decreased.

2. Let p be the probability of obtaining a head

H’o:/0=0.5
Hu:p> 0.5

Significance level = 5%

(L)  Let x be the number of heads obtained
For X ~B(@10, 0.5), P(X28) =1 —-P(X < #)
=1-0,9453
= 0,.054F > 0.05

Accept Ho, There (s not sufficlent evidence to suggest that the coin is
biased towards heads.

(L) Let xbe the number of heads obtained
For X ~B(20,0.5), P(X216) =1 -P(X <15)
=1-0.9941
=0.0059<0.05

Reject Ho, There is evidence to suggest that the coiwn is biased towarols
heads,

(Lil) Let X be the number of heads obtained.
Need the lowest posstble value of 2 for which P(X 2 4) < 0.05

=21-PX<a-1) <005
=>PX<a-1) >095
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For B(50, 0,5), P(X<30) = 0.9405
P(X<31) =0.9675

The Lowest possible value of 2 -1 is 31,
so the lowest possible value of 2is 22.
The critical region ls X2 32.

3. Let A be the mean number of houses sold during the month of June.

H’o: ﬂ/=6
Hil /1<6

Significance level = 5%

Let X be the nuwmber of houses sold in june.

For X ~ Po(6), P(X <2)=0.0620>0.05

Accept Ho, There Ls not sufficlent evidence to suggest that the mean number of
houses sold during June has decreased.

4, Let pbe the probability that a passenger loses his suitonse

H’o:/D = 0,05
Hy e /’D > 0,05

Significance level = 5%

Let X be the nunber of times a passenger Loses his suitease
For X ~ B(25, 0.05):
P(x23) =1-P(X<2)

=1-0.8729

= 01271 > 0.05

Accept Ho, There is not sufficient evidence to suggest that the true probability
ls greater thaw 0.05.

5. Let p be the probability that a seed germinates.

Ho: p=0.65
H1IP¢0.65

Significance level = 5%
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Let X be the number of seeds that germinate, so X ~ B (40, 0.65)
Let Y be the number of seeds that do not germinate, so Y ~ B (40, 0.35)

For Lower tatl, neeol the highest possible value of afor which P(X < 4) < 0.025.
P(X <g)<0.025 = P(y 240—4)<0.025

=>1-P(y <39-4)<0.025
=>P(y <39-4)>0.975

For B (40, 0.35), P(y £19) = 0.9637
P(y <20) =0,9227

The Lowest possible value of 39 ~a for which the null hypothesis is rejected is is
20, so the highest possible value of ais 19.

For upper tail, need the Lowest possible value of &for which P(X 2 b) < 0.025.
P(X 20)<0.025 = P(y <40-0)<0.025

For B(40, 0.35), P(Y £7#) = 0.0124
P(y £g) =o0.0202

The highest posstble value of 40 - bis 7, so the lowest possible value of b is 33,
The critieal reglon is X< 19 and X 2 23,
The observed value of X = 19 lies in the critical reglon, so reject Ho, The evidence
suggests that there has been a change tn the germination rate.

&. Letp be the probability that a student does no fitness training or sporting

activity out of school.

H’oZPZO.}L
H1:P<O.7'

Significance level = 1%

Let X be the number of students who do no fitness training or sporting activity
out of school, so X ~ B (10, 0.7)

Let Y be the nuwnber of students who do fitness training or sporting activity

out of school, so ¥ ~ B (10, 0.3).

Neeol the highest possible value of 4 for which P(X < 4) < o1

© MEI, 16/01/12 3/5



EdExcel S2 Hypothesis tests Section 2 Exercise solns

P(X<a)<o1=>P(y210-4a)<o01
=>1-P(y < 9-a)<od
=>P(y<9-4)>0.9

For (10, 0,3), P(Y <4)= 0.8497
P(y £5) =0,9527

The Lowest possible value of 9 - a is 5, so the highest possible value of a is 4.
The critical region ls X< 4,

The observed value of X = 5 does not Lie in the critical region, so accept Ho.
There is not sufficient evidence to support the eriticism by the sporting groups,

. Let A be the mean number of colds per year,

Ho: A=4
Ha e ﬂ>4—

Significance level = 5%

Let X be the colds in the first year in the new job.

For X ~Po(4), P(X>F)=1-P(xX<6)
=1-0.8893
=0.1107 > 0,05

Accept Ho. There Ls not sufficlent evidence to suggest that the mean wumber of
colds per year has increased,

g (1) Let pbethe probability that a casualty has to wailt wmore than 30 minutes

H’QZIDZD.3
H12P<0.3

Let X be the number of patients who had to wait more than 30 minutes.
Using X ~ B(20, 0.3} P(XS<2) =0,0355

At the 5% significance Level:
P(X £2) < 0,05, so reject Ho. There is evidence to suggest that the
proportion of patients waiting wore than 20 minutes has decreased.

(i)  Atthe 2% significance Level:
P(X £2) > 0,02, so accept Ho. Theve is not sufficlent evidence to suggest
that the proportion of patients waiting more than 30 minutes has
decreased,
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(ith)

(i)

At the 5% level, need to find highest value of v such that P(X <v) < 0,05
From tables, P(X<2) =0.0355
P(X<3) =01071
The highest value of ris 2
The critical reglon ls X< 2,

Let p be the probability that a student gets a grade A - C.

Ho: P:O.@
Ha e Pio.@

Significance level = 5%

16 out of 20 is in the upper tail.

Let X be the number of students who got grades A - C, so X ~ B(20, 0.6)
Let Y be the number of students who didn't get A - C, so ¥ ~ B(20, 0.4)
P(x216) =P(y <4)

=0,0510

At the 5% significance Level for a two-tailed test:
P(X 216) > 0,025, so accept Ho, There is not sufficlent evidence to
suggest that the proportion of students getting grades A - C is different.

Let p be the probability that a student gets a grade A - C.

Hos : P:O.é
Ha /D>0,@

Slgnificance level = 5%
At the 5% significance Llevel for a one-tailen test:
P(X 216) = 0,0510 > 0,05, S0 accept tHo. There Is not sufficlent evidence

to suggest that the proportion of students getting grades A - ¢ has
increased.
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