Confidence interval for proportion
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A large urban area is considering introducing making two of the five lanes

on one of the main routes into the area into high-occupancy vehicle lanes at
peak travel times to try to ease traffic congestion. Planning officials commission
a study to estimate the proportion of vehicles currently carrying only the driver.

The study recorded 653 vehicles entering the area on that route between 8.10 am
and 8.15 am on a randomly selected ordinary working day. Analysis of the video
recording suggested that 362 of these vehicles carried only the driver.

i) Calculate a 95% confidence interval for the proportion of vehicles

F
currently carrying only the driver on that route at peak times. v
1) If the planning officials want to collect more data, suggest how they :
might do it in order to get the best information possible for their situation. :
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1. The sample size, n, and number of people, 5, in the sample satisfying a
particular criterion is given below for a number of surveys. Assuming

these are random samples, calculate
Al a95% confidence interval for the population proportion

i) a90% confidence interval for the population proportion ((9-239, 0 r3:l-8)

satisfying the criterion in each survey.
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2, A random sample of 100 bolts was measured and 12 of them were found
to lie outside the production tolerance limits. Find a 95% confidence interval
for the proportion of bolts which lie outside the production tolerance levels.
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4. During the morning 300 cars were observed on a busy road and

|43 of them carried no passengers.
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|43 of them carried no passengers.

AL T LS WELP AW s

M Find a 90% confidence interval for the proportion of cars on the road
which carry no passengers. @.62‘7 ) 0:524 )

\,'r{} State any assumptions that vou have had to make in constructing the
confidence interval.

i) An o% conhdence interval is constructed using the same sample.
r % a 4
[he interval has width 0.15. Find the value of @

MJ,H\ %7‘0\4— TWVO“Q;O'IS-

];S ko[22 Fs+k/m;/ LR
widlh = F+’<JFZ% — Ktk \‘

ﬁz‘;;g’ 11| /2,’{0] } Z-J'O—l
= / <
/ — J Zscov®

Statistics AS and A level Page 4



5. A random sample of 250 items for which the prices were compared in two
large shops found that Easipay were cheaper on 112 items than Valustore.

i) Find a 95% confidence interval for the proportion of items for which
Easipay are cheaper than Valustore. (0 384, 0.5]| )

ii) Estimate the size of the sample needed for an approximate 95%
confidence interval to have width 0.05.
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