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1. (254)) The manufacturer of Stay-White toothpaste maintains that by the addition of a certain
chemical he can guarantee that (over a given period of time) people will have less dental decay if
they clean their teeth regularly with Stay-White, than if they clean their teeth with ordinary
toothpaste,

To test this theory, free tubes of Stay-White were given to 150 children at a school dental clinic,
and at the same time, free tubes of ordinary toothpaste were given to a further 100 children at the
clinic.

All the children guaranteed to clean their teeth regularly for 6 months and then retum for a check-
up.

At the end of 6 months it was found that 32 children using Stay-White had dental decay, whereas
28 children using the ordinary toothpaste had dental decay.

Dentists at the clinic believe that there is no real difference between the proportions of children
who had no dental decay over the 6-month period. Use the sample resuits to test, at the 10% level,
the dentists’ theory. Please use two ways, the confidence interval and the P-value methods, to
report the results of statistical tests. Also, state the reasons researchers report the p-values
associated with statistical tests?

2. (25'ﬁ1 A lot acceptance sampling plan employs a random sample of size n=25 with acceptance
number a=1.

(a) Find the probability of accepting a lot that contains p=0.05 fracuun defective. Then calculate the
probability of lot acceptance for p=0.1, 0.2, 0.5, 0.7, 0 and 1.0.

(b) Graph the operating characteristic curve.

(c) What is the effect of increasing the acceptance number a when » is held constant? What is the
effect of increasing the sample size 7 when a is held constant?

(d) If the producer specifies that the acceptable quality level is 0.05 and thc purchaser of the product
will want to accept lots only if the fraction defective is less than 0.1. Please show the producer’s
and consumer’s risks on the operating characteristic curve in part (b).
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5.For regression in observational studies, if X is the independent variable,
and Y is the dependent variable, under what situations the results may
be used when it is known that the X values will change from sample to
sample? (25 43)




