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IE 605: Engineering Statistics

Tutorial 11

Exercise 1. . If L(z) and U(z) satisfy P{L(X) <0} = 1 — oy and
0y = 1 — ag, and L(x) < U(x) for all x, show that
HSU(X)}:l—Oq—CMQ.

2. If T is a continuous random variable with cdf Fr(t|0) and a1 + a2 = «,
show that an « level of acceptance region of the hypothesis Hy : 6 = 0
is {t : a1 < Fr(tl6p) < 1 — s}, with associated confidence (1 — «) set
{0:01 < Fp(t]) <1— ao}.

Exercise 2. Let X1, ..., X, be a random sample froma N(0,0%) and Y1,...,Y,

2.

be a random sample from a N (0, 012/), independent of the X's. Define \ = Z

><l\.’)

1. Find the level « LRT of Hy : A = Mg vs Hy : X\ # Xp.

2. Express the rejection region of the LRT of part (a) in terms of F-distributed
random variable.

3. Find a (1 — «) confidence interval for \.

Exercise 3. Let X be the mean of a random sample of size n from N (yu,16). Find
the smallest sample size n such that (X —1, X +1) is a 0.90 level confidence interval
for L.

Exercise 4. Under the one-way ANOVA assumptions:

1. Show that the set of statistics (Yl,Yg,...,Yk,Sz) is sufficient for
(91,02,...,0k,02).

2. Show that Sf, = ﬁ il(m — 1)S? is independent of each Y;,i = 1,2... k.
=
Exercise 5. Show how to construct a t test for
1. Hy:) ,ai0; =0vs Hy : ), a;0; # 6.
2. Ho:) a6 <6vs Hy: ), aib; > 0, where 6 is a specified constant.

Exercise 6. For any set of constants a = (aq,...,ax) and b = (by, ..., dy), show

that under one-way ANOVA assumptions,

cov(z a;Y;, Z bY;) = o? Z G;L—bl



