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3. The number of flaw s per squ are met re in a type of carpet mat e ria l varies wit h av erage 1.6 and standard dev iation 1.2 flaw s
per squ are met re. The dist rib u tio n of the number of flaw s per squ are met re is not nor mal – in fact, it is dis cret e. An in-
specto r studie s 200 squ are met res of the carpet, records the number of flaw s in each squ are met re, and then calcula tes the
aver age number of flaw s per squ are met re.

(a) Name the theorem that provi des the basis for assuming approxi mat e no rma lity of the dist rib u tio n of the ave r age num-
ber of flaw s per squ are met re of the carpet mat e ria l; als o in d i c ate briefly the facto r(s) whi c h influe n ce how accur ate
the approxi mation wil l be.

(b) Fin d the approxi mat e probability that the ave r age number of flaw s per squ are met re exceeds 1.8.
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(a) The name is the Cent ral Limit Theor e m.

The accurac y of the approxi mat e no rma lity of a sum or ave r age depends on two facto rs:

−− the value of n – the larger the value, the better the approxi mation;

−− the shape of the dist rib u tio n(s) of theYjs – the more symmetrica l they are, the better the approxi mation.

(b) Let the random variable Yj repre sent the number of flaw s in an
equiprobably(‘ randomly’)-selected squ are met re of carpet (j = 1, 2, ... 200);

we are tol d in the que s tion that E(Yj) = 1.6 flaw s, s.d.(Yj) = 1.2 flaw s .

The ave r age number of flaw s per squ are met re in 200 squ are met res
of carpet is repre sent e d by the random variable Y
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We hope that the (discret e) dis tributio n of flaw s per squ are met re is sym met rical enou gh that
200 ter ms in the ave r age wil l be enoug h fo r a rea son ably accur ate nor mal approxi mation;

thus, we use the (ap proxi mat e) model: Y ∼.. N(1.6, 0.08485).

We want: Pr(Y >1.8) = Pr(Y − µ
σ > 1. 8 −1. 6

0. 08485
) (s tandardizing),

= Pr[N(0, 1) > 2. 3570]

= 1 − 0.990788 = 0.009212 −∼ 0.0092;

i.e., the approxi mat e probability of an ave r age of more than 1.8 flaw s per squ are met re is abou t 0.0092.
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