Hypothesis test for the mean of poisson distribution

Saturday, April 3, 2021 10:57 AM
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(Q A single ohservation x is to be taken from a Poisson distribution with

parameter A.

This observation is to be used to test HD: A = 6 against L A # 6.

Using a 5% significance level, find_the critical region for this test
assuming that the probability of rejection in either tail is to be no
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more than 2.5%.

\ AT Write down the actual significance level of this test.
Ahe actual value of x obtained was 2.

O
\/H‘ﬁ State a conclusion that can be drawn based on this value.
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The number of accidents on a stretch of road may be modelled by a Poisson
distribution with an average rate of 2.5 accidents per week, /(; 2.5

L& Find the probability that there are at least 5 accidents in a randomly x5
chosen week.
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Some new warning notices are installed and i /c: —7'.>

£ Saw\'f)*’*i

b) Using a 5% significance level, test whether there has been a reduction
in the average rate of occurrence of accidents.
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Luigi was recently appointed to be responsible for the service in a restaurant.
During the previous vear, the restaurant received an average of 3 emails per week
L <=3

complaining about the quality of service in the restaurant. =
The number of such emails may be modelled by a Poisson distribution.
a) During the week before Luigi’s appointment, 6 such emails were received.
Examine, at the 5% level of significance, whether there is significant
evidence that, immediately before Luigi’s appointment, the mean number
of such emails received exceeded 3 per week.
b) On his appointment, Luigi introduced changes to the methods of waiters
recording orders and passing them to the kitchen. Following these changes, = 274
2 emails of complaint were received during a two-week period. /Qs 5 -7/
Examine, using a 5% level of significance, whether there is significant
evidence that, following the changes introduced by Luigi, the mean
number of such emails received was less than 3 per week. <=——

c) Comment on the effectiveness of the changes introduced by Luigi.
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¢) The number of complaints has gone from 6 in a week to only 2 in a two-
week period, which looks as though the changes might have had an
effect. However, the tests on the mean being higher than 3 per week
before and being lower than 3 per week after did not provide sufficient
evidence in either case, highlighting that accepting the null hypothesis in
a test is a fairly weak statement — the problem is that testing in only one
or two weeks makes it very difficult to identify a shift in the mean rate. If
Luigi monitored the complaints over a period of two months he would
have a much better evidence base on which to judge the effects of the
changes.
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