
Math 152 – Fall 2007
Professor Hardin

warm-up # 8

Name:

Let V ∼ χ2
ν , W ∼ χ2

ω, an F statistic (not a symmetric distribution) is defined as:

U =
V/ν

W/ω

U ∼ Fν,ω

We have two samples: X1, X2, . . . , Xn ∼ N(µ1, σ
2
1); Y1, Y2, . . . , Ym ∼ N(µ2, σ

2
2). Find a 90%

confidence interval for σ2
2/σ

2
1. (How would you find a 90% confidence interval for σ2/σ1?

What about for σ1/σ2?)

Solution

P (c1 ≤ F(n−1),(m−1) ≤ c2) = 0.9

P
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∑
(Xi−X)2/σ2
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)
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≤ 1/σ2
1

1/σ2
2
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(Xi−X)2

)
= 0.9
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(
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∑
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≤ σ2
2

σ2
1
≤ c2((n− 1)/(m− 1))
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)
= 0.9

90% CI for σ2
2/σ2

1:
(

c1((n− 1)/(m− 1))
∑

(Yj−Y )2∑
(Xi−X)2

, c2((n− 1)/(m− 1))
∑

(Yj−Y )2∑
(Xi−X)2

)

90% CI for σ2/σ1:
(√
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∑
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√
c2((n− 1)/(m− 1))

∑
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)

90% CI for σ1/σ2:
(√

1/(c2)((m− 1)/(n− 1))
∑

(Xi−X)2∑
(Yj−Y )2

,

√
1/(c1)((m− 1)/(n− 1))
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)
Note, c1 is the .05 cutoff for an F(n−1),(m−1), and c2 is the .95 cutoff for an F(n−1),(m−1). Here,
−c1 6= c2 because (a) the F distribution is never negative, and (b) the F distribution isn’t
symmetric.


