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∑
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∑
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(Xi − µ)(µ− X̄)

= A+B + C
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C = 2(
∑

Xiµ−XiX̄ − µ2 − µX̄)

= 2(nX̄µ− nX̄2 − nµ2 − nµX̄)

= −2n(µ2 + X̄2)

(2)

B + C = n(µ2 + X̄2 − 2µX̄) − 2n(µ2 + X̄2) = −n(µ− X̄)2 (3)
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σ2
=

∑
(Xi − µ)2

σ2
− n(µ− X̄)2

σ2

Q = R− T

R = Q+ T

Now, R ∼ χ2(n) and T = χ2(1) and Mχ2(n)(t) = 1

(1−2t)
n
2

Using independence of Q and T(proved in theorem’s part a in class) we have

MR = MQ.MT and so MQ = MR

MT
giving: MQ = (1−2n)

−n
2

(1−2n)
−1
2

= (1 − 2n)
−(n−1)

2

Thus Q = (n−1)S2

σ2 ∼ χ2(n− 1)

1


