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INFERENCE CHECKLIST

Here are the seven key features of an inference problem:

1. Parameter: µ or p ?

2. Sample: one sample or two sample ?

3. Paired: no or yes ?

4. Sample size: small sample or large sample ?

5. Inference: confidence interval or hypothesis test ?

6. Level: value of α ?

7. Alternative hypothesis: one-sided or two-sided Ha ?

A summary is given in the table on page 2.

Confidence Intervals: For parameter θ (which is either µ, p, µ1 − µ2 or p1 − p2), we base the
confidence interval construction on the Z-transformed quantity

Z =
θ̂ − θ

s.e.(θ̂)

which we assume has either a t-distribution or a Normal distribution depending on the sam-
ple size. For these symmetric distributions, we specify that

P (−uα/2 ≤ Z ≤ uα/2) = 1− α

for the upper α/2 point, uα/2, which is equivalent to stating that

P
(
θ̂ − uα/2 × s.e.(θ̂) ≤ θ ≤ θ̂ + uα/2 × s.e.(θ̂)

)
= 1− α

which yields the confidence interval(
θ̂ − uα/2 × s.e.(θ̂), θ̂ + uα/2 × s.e.(θ̂)

)
Hypothesis Tests: We form the test statistic

T =
θ̂ − θ0

s.e.(θ̂)

for the hypothesized value θ0 specified by the null hypothesis. We then construct the appro-
priate Rejection Region

{T ≥ uα} or {T ≤ −uα} or
{
|T | ≥ uα/2

}
to match the alternative hypothesis.

1



Sa
m

pl
e

Pa
ir

ed
Sa

m
pl

e
si

ze
C

I
Z

-t
ra

ns
fo

rm
H

0
T

N
ul

ld
is

tn
.

µ

O
ne

N
o

Sm
al

l
µ

X
−

µ

S
/√

n
µ
=

µ
0

X
−

µ
0

S
/√

n

t n
−
1

La
rg

e
N
(0
,1
)

Tw
o

N
o

Sm
al

l
µ
1
−

µ
2

(X
−
Y
)
−

(µ
1
−

µ
2
)

S
p

√ 1 m
+

1 n

µ
1
=

µ
2

X
−
Y

S
p

√ 1 m
+

1 n

t m
+
n
−
2

La
rg

e
µ
1
−

µ
2

(X
−
Y
)
−

(µ
1
−

µ
2
)

√ S
2 1

m
+

S
2 2 n

µ
1
=

µ
2

X
−
Y

√ S
2 1

m
+

S
2 2 n

N
(0
,1
)

Ye
s

Sm
al

l
µ
d
=

µ
1
−

µ
2

D
−

µ
d

S
d
/√

n
µ
1
=

µ
2

D

S
d
/√

n

t n
−
1

La
rg

e
N
(0
,1
)

p

O
ne

N
o

La
rg

e
p

p̂
−

p
√ p̂(

1
−

p̂)

n

p
=

p 0
p̂
−

p 0
√ p 0

(1
−

p 0
)

n

N
(0
,1
)

Tw
o

N
o

La
rg

e
p 1

−
p 2

(p̂
1
−

p̂ 2
)
−

(p
1
−

p 2
)

√ p̂ 1
(1

−
p̂ 1
)

m
+

p̂ 2
(1

−
p̂ 2
)

n

p 1
=

p 2
(p̂

1
−
p̂ 2
)

√ p̂(
1
−
p̂)

( 1 m
+

1 n

)
N
(0
,1
)

X
=

1 n

n ∑ i=
1

X
i

X
,Y

O
ne

sa
m

pl
e:

p̂
=

1 n

n ∑ i=
1

X
i

S
2
=

1

n
−
1

n ∑ i=
1

(X
i
−

X
)2

S
2 1
,S

2 2
Tw

o
sa

m
pl

e:
p̂ 1

=
1 m

m ∑ i=
1

X
i,
p̂ 2

=
1 n

m ∑ i=
1

Y
i

S
2 d
=

1

n
−
1

n ∑ i=
1

(D
i
−
D
)2

S
2 p
=

(m
−

1)
S
2 1
+
(n

−
1)
S
2 2

(m
+
n
−

2)
p̂
=

1

n
+
m

( m ∑ i=
1

X
i
+

n ∑ i=
1

Y
i)

2


