Homework 9 solutions

Exercise 1
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Exercise 2
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The confidence interval for the ratio of two normal population variances
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In the above confidence interval, s? and s are the sample variances based on two independent samples of size n;,ny selected from two
normal populations N(uy,01) and N(u2,02). Here we use the result
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Exercise 3

We start by finding the distribution of X, — X.

BE(X, —X)=0and Var(X, — X) = a?(1+ L). The distribution of X, — X is:

Xp—X ~N©O,oy/1+ 1)
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Since the above ratio follows the t distribution with n — 1 degrees of freedom the 1 — a prediction interval for X, is:
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Or X, will fall in X + ta/2n—184/1+ L.



Exercise 5

s
‘CGQ? = % (&) & ; X DO
q—-«LZKzN
¢ &
K<
L = Clrﬂ/v\ S

©

Jéi\k" e

Q— ‘L X(“

©

L. = 0(}(‘*:5‘) () s
W dees 0}(@4,97 = /E;_b]/~

-—

WOy (¢) = 2 T

« RE) U= S X¥i

[s A ¢ Ul U eNT o TiT1STC ol






Exercise 6

— — (7'2 (7'2
X —Y ~ N(p1 — p2,\/ 5 + 7%). Therefore we can write:
X-Y - —
7 = (p1 #2)_
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And since o7 = 305 we get:
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Now we need to define a x? random variable. Because X and Y are independent we have:
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Using again o’f = 30‘§ we get:
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Now we can define a variable that has a t distribution as follows:

X—Y—(p1—p2)
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Finally we get:
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We can use the above t19 random variable to construct a 95% confidence interval for pu; — po. We want:
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After some manipulation we find that p1 — pe will fall in the following interval with 95% confidence:
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