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The priniple of the hypothesis test

The priniple is to formulate a hypothesis and an alternative hypothesis,

H
0

and Ha respetively, and then selet a statisti with a given distribu-

tion when H
0

is true and selet a rejetion region whih has a spei�ed

probability (α) when H
0

is true.

The rejetion region is hosen to re�et Ha, i.e to ensure a high probability

of rejetion when Ha is true.
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The one sided z test for normal mean

Consider testing

H
0

: µ = µ
0

vs

Ha : µ > µ
0

Where data x
1

. . . xn are olleted as independent observations of

X
1

. . .Xn ∼ n(µ, σ2) and σ2 is known. If H
0

is true, then

x̄ ∼ n(µ
0

,
σ2

n
)

So,

Z =
x̄ − µ

0

σ
√

n

∼ n(0, 1)

It follows that,

Where

1

So if the data

1

are suh that,

0

Then

0

is rejeted.
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The two-sided z test for a normal mean

z :=
x − µ

0

s
√
n

∼ n(0, 1)
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The one-sided t-test for a single normal mean

Reall that if X
1

, ...,Xn ∼ N(µ, σ2) i.i.d. then

X − µ

S/
√
n
∼ tn−1
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Comparing means from normal populations

Suppose data are gathered independently from two normal populations

resulting in

x
1

, ...., xn and y
1

, ...ym
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Comparing means from large samples <Ól.B.M.>

If X
1

, ....Xn and Y
1

, .....Ym, are all independent (with �nite variane) with

expeted values of µ
1

and µ
2

respetively, and varianes of σ2
1

,and σ2
2

respetively, then

X − Y − (µ
1

− µ
2

)
√

σ
2

1

n
+

σ
2

2

m

∼̇n(0, 1)

if the sample sizes are large enough.

This is the entral limit theorem.
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The P-value

The p-value of a test is an evaluation of the probability of obtaining results

whih are as extreme as those observed in the ontext of the hypothesis.
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The onept of signi�ane
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