The sample size 11 being “sufficiently large’, the 95% confidence interval is
estimated in hectaves a5 follows:

= W-ns 000 — 100 745
¥ = 196y 1,“:11 =[29.n?=1.-ﬁ-ﬁ.lr; —— mnd

= [23.00:34.13).

Exerclse 2.2 Oecupational sicbness

We are lnterestad In estlmating the proportion of men P affected by an oo
cupational sickness in a basiness of 1500 workers, In addicbon, we konow that
three gut of 10 workers ave nsnally affecrad by this sickness In asinesses of
the same type. We propose to select & sample by means of & simple random
sample.

1. What sample size must be selected so that the total length of a confldence
interval wich a (.95 confldencs level 15 less than (W02 for simple desigos
with replacement and withowt replacemsant 7

2. What should we do if we do not know the proportion of men asually
affectad by the siekness (for the case of & design without replacsment} 7

T awald confusions n notation, we will wse the subscripe WR for estimators
with replacement, and the subscript WOR for sschnators wichout replace-
ment.

Solution

1. a) Design with replacsiment.
If the design is of size mi, the lengch of the (esthmared) confldence
incerval ar a lewel (1 — o) for a mean is given by
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where 2, _ 5 Is the quantile of order 1 — a/2 of a random normal stan-

dardised variate. [f we denoce ﬁwﬁ a3 the estimator of the proporcion
for the design with replacsment. we can wrice
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Indeed. in this casa,
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So that the total length of the confidence Interval does not exceed
0.02, it s necessary and sufficient that
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By dividing by two and squaring, we get
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For a 95% confidence interval, and with an estmator of P of 0.3
coming from a source external to the survey, we have 2, __ . = 1.96,
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The sample size [m=806%) i5 therefore larger than the population
size, which s possible (but not prodent) since the sampling is with
replacenzent.

Dresign without replacement.

If the design s of size n, the length of the [estimated) confidence
interval at a level 1 — & for a mean is given by
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For a proportion P and denoting Bwvos as the estimacor of the pro-
portion for the design without replacement, we therefore have
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So the total length of the confidence interval does not surpass (0L02, it
is mecessary and sufficlent that
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By dividing by two and by squaring, we get
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For & 95% confidence interval, and with an a priori estimator of P of
0.3 coming from & source external to the survey, we have

00001 + 1.86% = 0.30 = 0.70
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Here, a sample size of 12635 1s sufficlent. The obtained approximacion
justifies the hypothesis of a normal discribuation for ﬁ,;,-ﬁ,q. The impact
of the finite population correction (1 —n /N can therefore be declsive
when the population size s small and the desired accuracy is relatively
high.

2. If the proportion of affected workers Is not estimated e prisei, we are
placed in the most unfavourable situation, that s, one where the varlance
is greatest: this leads to a likely excessive size n, but ensures that the
length of the confidencs interval is not longer than the fixed threshold of
(.02, For the design withour replacement, this returns to taking a pro-
portion of 50%. In this case, by adapting the caleulations from 1-(b), we
find m = 1298, We thus note that a significant variation in the proporcion
(from 30% to 30%) involves only & minimal variation in the sample size
(from 1265 to 1208)



