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§ 9.4 Binomial Data: Testing H0 : pX = pY

By the central limit theorem, when n and m are large
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Under H0 : pX = pY ,
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The MLE for p under H0 is
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Testing H0 : pX = pY

v.s.

(at the α level of significance)

z =
x
n −

y
m√

pe(1− pe)
( 1

n + 1
m

) , pe =
x + y
n + m

H1 : pX < pY :

Reject H0 if

z ≤ −zα

H1 : pX 6= pY :

Reject H0 if

|z| ≥ zα/2

H1 : pX > pY :

Reject H0 if

z ≥ zα
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E.g. Nightmares among men and women:

Is 34.4% significantly different from 31.1% (α = 0.05)?

Sol. ... �
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§ 9.5 Confidence Intervals for the Two-Sample Problem

Similar to the hypothesis test ...
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1. Let X1, · · · ,Xn be a random sample of size n from N(µX , σ
2
X ).

2. Let Y1, · · · ,Ym be a random sample of size m from N(µY , σ
2
Y ).

Prob. 1 Find the 100(1− α)% C.I. for µX − µY

When both σ2
X and σ2

Y are known

When σ2
X = σ2

Y = σ2, but is unknown

When σ2
X 6= σ2

Y , both are unknown

Prob. 2 Find the 100(1− α)% C.I. for σ2
X/σ

2
Y , or σX/σY
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Prob. 1-1 Find the 100(1− α)% C.I. for µX − µY with σ2
X and σ2

Y known.

Sol.
X − Y − (µX − µY )√
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Prob. 1-2 Find the 100(1− α)% C.I. for µX − µY when σ2
X = σ2

Y = σ2 unknown

Sol.
X − Y − (µX − µY )

Sp
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∼ Student t-distribution (n + m − 2)
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Prob. 1-3 Find the 100(1− α)% C.I. for µX − µY when σ2
X 6= σ2

Y unknown.

Sol.
X − Y − (µX − µY )√
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Prob. 2 Find the 100(1− α)% C.I. for σ2
X/σ

2
Y

Sol 1.
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Sol 2. Or equivalently,
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Recall: Fα,m,n =
1

F1−α,n,m
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Examples from the book...
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