
ENGG 2780A / ESTR 2020: Statistics for Engineers Quiz 4 solution
The Chinese University of Hong Kong, Spring 2021

Name:

Student ID:

LetMIN andMAX be the minimum and maximum of three independent samples of a Uniform(a, b)
random variable. What is the largest p for which we can say that (MIN,MAX) is a p-confidence
interval for the mean?

Solution: The mean falls outside the interval MIN,MAX if and only if all three samples
X1, X2, X3 are smaller than the mean µ, or all three samples are larger than the mean. By inde-
pendence of the samples,

P(µ < MIN) = P(X1 < µ,X2 < µ,X3 < µ) = P(X1 < µ) P(X2 < µ) P(X3 < µ) = (1/2)3 = 1/8,

and by symmetry P(µ > MAX) is also 1/8. As the two events are disjoint,

P(µ < MIN or µ > MAX) = P(µ < MIN) + P(µ > MAX) = 1/8 + 1/8 = 1/4

and so P(MIN ≤ µ ≤MAX) = 1 − P(µ < MIN or µ > MAX) = 3/4.


