
Proof that X̄−µ
s/
√
n
is T-distributed

First, note that
n− 1

σ2
s2 ∼ χ2

(n−1),

and that
Z√

χ2
(n−1)/(n− 1)

∼ t(n−1).

Then,
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√
n

=
(X̄ − µ)/σ

s/(
√
nσ)

(Multiplying and dividing by σ)

=
(X̄ − µ)/ σ√

n

s/σ
(Moving the

√
n factor to the numerator)

=
Z√

(n−1)s2
(n−1)σ2

(Multiplying and dividing by n− 1)

=
Z√

χ2
(n−1)/(n− 1)

= t(n−1).
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