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9. The speci fi cation s of cor ks for wine bottles call for cor ks whose dia m eters are bet ween 2.90 and 3.1 0 cm. A co rk whi c h
does not meet thes e specific ation s is cla s sifie d as defective; if it is too sma l l, it leaks and caus es the win e to deter iorate,
wherea s a cor k that is too large wil l not fit in the bottle.

Sup pos e there are two cor k cu tting machin es; Machine 1 produces cor ks whose dia m eters can be model led by a nor mal
dist rib u tio n with mean 3.00 cm and standard dev iation 0.05 cm, while Machine 2 produces cor ks whose dia m eters can
also be model led by a nor mal dist rib u tio n but with mean 3.05 cm and standard dev iation 0.0 4 cm. Whi c h machin e woul d
you recom mend base d on the anticip ated pro por tio n of defects? (Yo ur answe r ne e ds to inclu de exp licit calcula t ion of rele-
vant nor mal probabilit ies.)
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Let the random variable Di repre sent cor k diameter (in cm) from Machin e i, i =1, 2;

we use the model s : D1 ∼ N(3.00, 0.05) ; D2 ∼ N(3.05, 0.0 4).

We calcula te the pro por tio ns of acce pta b le co rks from the two machin es as:

Pr(2.90 ≤ D1 ≤ 3.10)

= Pr(2. 90 − 3.00
0. 05

≤ D1 − µ1

σ1
≤ 3.10 −3.00

0. 05
)

= Pr[−2 ≤ N(0, 1) ≤ 2]

= 2 × (0.97725 − 0. 5)

= 0.95450 (or 4.550% defective);

Pr(2.90 ≤ D2 ≤ 3.10)

= Pr(2. 90 − 3.05
0. 04

≤ D2 − µ2

σ2
≤ 3.10 −3.05

0. 04
) (s tandardizing)

= Pr[−3.75 ≤ N(0, 1) ≤ 1. 25]

= (0.9999 115 8 − 0. 5) + (0.89435 − 0. 5)

= 0.89426 (or 10. 574 % defe ctive).

He n ce, on the basis of the nor mal model s, we recom mend Machine 1 (w ith a defective rat e
of abou t 4. 5%) ov er Machin e 2 (with a defective rat e of abou t 10 .6%, more than twice as hig h).

NO TE: In the real world (as dis cus s ed in Par t 11 of the STAT 221 Cou rse Mat e ria ls), thes e defe ct rat es wou ld
ne e d to be at lea st on e order of mag n itude lowe r in any adequ ate cor k ma n ufactur ing process.
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