
Review for Chapter 8

1. (a) Null hypothesis H0: believe until disproved

(b) Alternative hypothesis Ha: to be proved

(c) Type I error: reject H0 when H0 is true

(d) Type II error: fail to reject H0 when H0 is false

(e) Significant level α: pre-specified so that Type I error λα

(f) P -value: smallest α for you to be able to reject H0

2. Test mean, variance and p

Case Null H0 Test Stat Rejection Region d.f.
large n µ = 10 |Z| > zα/2
general µ ≤ 10 Z = x̄−10

σ/
√
n

Z > zα
distribution µ ≥ 10 Z < −zα

binomial p = .2 |Z| > zα/2
large n p ≤ .2 Z = p̂−.2√

.2(1−.2)
n

Z > zα

p ≥ .2 Z < −zα
µ = 10 |T | > tα/2

normal µ = 10 T = x̄−10
s/
√
n

T > tα ν = n− 1

µ ≥ 10 T < −tα
normal σ2 = 10 U < χ2

1−α/2 or U > χ2
α/2

σ2 ≤ 10 U = (n−1)s2

10
U > χ2

α ν = n− 1
σ2 ≥ 10 U < χ2

1−α

3. χ2-tests

(a) (X1, · · · , Xk) multinomial

H0 : p1 = p0
1, · · · , pk = p0

k

X2 =
k∑
i=1

(Xi − np0
i )

2

np0
i

Reject H0 if X2 > χ2
α, ν = k − 1
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(b) X1, · · · , Xk independent binomials

H0 : p1 = · · · = pk

X2 =
k∑
i=1

(Xi − nip̂)2

nip̂(1− p̂)

where

p̂ =
k∑
i=1

Xi

/ k∑
i=1

ni

Reject H0 if X2 > χ2
α, ν = k − 1

(c) Contingency table
H0 : independent

X2 =
r∑
i=1

c∑
j=1

(Xij − np̂i·p̂·j)2

np̂i·p̂·j

Reject H0 if X2 > χ2
α, ν = (r − 1)(c− 1)

(d) Y take y1, y2, · · ·

H0 : P (Y = yi) = pi, i = 1, 2, · · · , k.

Fi = number of times yi observed

X2 =
k∑
i=1

(Fi − np̂i)2

np̂i

Reject H0 if X2 > χ2
α, ν = k−1−number of parameters estimated
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