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8. A creame ry produ c es a large number of package s of butter; it is known from exper ienc e that the weights in grams of the
pack age s can be model led by a nor mal dist rib u tio n with a standard dev iation of 5 grams. At what value shoul d the ave r age
pack age weight be set so that at lea st 95% of the package s weigh at lea st 450 grams?
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Let the random variable W repre sent the weight (in grams)
of an equ iprobably(‘ randomly’)-selected butter package;

we use the model: W ∼ N(µ, 5).

We want: Pr(W > 450) = 0.95,

i.e., Pr(W − µ
σ >

450 − µ
5

) = 0.95 (st andardizing),

i.e., Pr[N(0, 1) >
450 − µ

5
) = 0.95

. ..
450 − µ

5
= −1.64485 so that: µ = 458. 2243 −∼ 458. 2 gr ams;

i.e., the ave r age package weight shoul d be set at about 458. 2 gr ams.

[The ‘cos t’ of ens uring that 95% of package s cont ain 450 grams of butter
is an ave r age package weight wit h abou t 8. 2 gr ams of ‘fre e’ butter;

pr ocess improve men t woul d ent ail reducing the standard dev iation of the process that produ c es the butter package s.]
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sh ade d area 0.95
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