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The is to guide you through the choice of a test statistic and a distribution when testing a population
mean, µ.

Random variable: X
The mean (E(X) = µ) is unknown
H0 : µ = µ0

Investigate what
you know about
the r.v. (X)

Do you
know the
popula-
tion

variance
σ2?

You need to estimate
the population

variance with the
sample variance, s2

Use test stat:
t − stat = X̄−µ0

s/
√
n

Is X ∼
N( )?

Is your
sample
large?

Your test statistic
has no recog-

nised distribution.

Your test statistic is
∼ tn−1 As n increases
this turns into N(0, 1)

Your test statis-
tic is ∼ N(0, 1).

Your test statis-
tic is ∼ N(0, 1).

Use test stat:
Z − stat = X̄−µ0

σ/
√
n

Is X ∼
N( )?

Is your
sample
large?
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Here is an alternative way to summarise the results for testing a population mean, µ.
Random variable: X

The mean (E(X) = µ) is unknown
H0 : µ = µ0

X ∼ V ar(X) n test statistic test distribution

N( ) σ2 known large Z = X̄−µ0

σ/
√
n

N(0, 1)

N( ) σ2 known small Z = X̄−µ0

σ/
√
n

N(0, 1)

not N( ) σ2 known large Z = X̄−µ0

σ/
√
n

N(0, 1) CLT

not N( ) σ2 known small Z = X̄−µ0

σ/
√
n

?

N( ) s2 est. large t = X̄−µ0

s/
√
n

tn−1 → N(0, 1)

N( ) s2 est. small t = X̄−µ0

s/
√
n

tn−1

not N( ) s2 est. large t = X̄−µ0

s/
√
n

N(0, 1) CLT

not N( ) s2 est. small t = X̄−µ0

s/
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n

?
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