
Large�Sample Con�dence Interval for µ

x± zα/2
σ√
n

Large�Sample Test of Hypothesis about µ

One-Tailed Test Two-Tailed Test

H0 : µ = µ0 H0 : µ = µ0

Ha : µ < µ0 Ha : µ 6= µ0

(or Ha : µ > µ0)

Test statistic: z = x−µ0
σ/
√

n

Rejection region: z < −zα Rejection region: |z| > zα/2

(or z > zα when Ha : µ > µ0)

Small�Sample Con�dence Interval for µ

x± tα/2
s√
n

where tα/2 is based on (n− 1) degrees of freedom

Small�Sample Test of Hypothesis about µ

One-Tailed Test Two-Tailed Test

H0 : µ = µ0 H0 : µ = µ0

Ha : µ < µ0 Ha : µ 6= µ0

(or Ha : µ > µ0)

Test statistic: t = x−µ0
s/
√

n

Rejection region: t < −tα Rejection region: |t| > tα/2

(or t > tα when Ha : µ > µ0)

where tα and tα/2 are based on (n− 1) degrees of freedom

Large�Sample Con�dence Interval for Population Proportion p

p̂± zα/2

√
pq

n
≈ p̂± zα/2

√
p̂q̂

n

where p̂ = x/n and q̂ = 1− p̂

Large�Sample Test of Hypothesis about Population Proportion p

One-Tailed Test Two-Tailed Test

H0 : p = p0 H0 : p = p0

Ha : p < p0 Ha : p 6= p0

(or Ha : p > p0)

Test statistic: z = bp−p0
σbp , where σbp =

√
p0q0

n and q0 = 1− p0

Rejection region: z < −zα Rejection region: |z| > zα/2

(or z > zα when Ha : p > p0)
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Large�Sample Con�dence Interval for (µ1 − µ2) (Independent Samples)

(x1 − x2)± zα/2σ(x1−x2) = (x1 − x2)± zα/2

√
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Large�Sample Test of Hypothesis about (µ1 − µ2) (Independent Samples)

One-Tailed Test Two-Tailed Test

H0 : (µ1 − µ2) = D0 H0 : (µ1 − µ2) = D0

Ha : (µ1 − µ2) < D0 Ha : (µ1 − µ2) 6= D0

(or Ha : (µ1 − µ2) > D0)

Test statistic: z = (x1−x2)−D0
σ(x1−x2)

, where σ(x1−x2) =
√

σ2
1

n1
+ σ2

2
n2

Rejection region: z < −zα Rejection region: |z| > zα/2

(or z > zα when Ha : (µ1 − µ2) > D0)

Small�Sample Con�dence Interval for (µ1 − µ2) (Independent Samples)

(x1 − x2)± tα/2

√
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where s2
p = (n1−1)s2

1+(n2−1)s2
2

n1+n2−2 and tα/2 is based on (n1 + n2 − 2) degrees of freedom

Small�Sample Test of Hypothesis about (µ1 − µ2) (Independent Samples)

One-Tailed Test Two-Tailed Test

H0 : (µ1 − µ2) = D0 H0 : (µ1 − µ2) = D0

Ha : (µ1 − µ2) < D0 Ha : (µ1 − µ2) 6= D0

(or Ha : (µ1 − µ2) > D0)

Test statistic: t = (x1−x2)−D0
σ(x1−x2)

, where σ(x1−x2) =
√

s2
p

(
1

n1
+ 1

n2

)

Rejection region: t < −tα Rejection region: |t| > tα/2

(or t > tα when Ha : (µ1 − µ2) > D0)

where tα and tα/2 are based on (n1 + n2 − 2) degrees of freedom
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Large�Sample Paired Di�erence Con�dence Interval for µd = (µ1 − µ2)

d± zα/2
σd√
nd

Large�Sample Paired Di�erence Test of Hypothesis about µd = (µ1 − µ2)

One-Tailed Test Two-Tailed Test

H0 : µd = D0 H0 : µd = D0

Ha : µd < D0 Ha : µd 6= D0

(or Ha : µd > D0)

Test statistic: z = d−D0
σd/

√
nd

Rejection region: z < −zα Rejection region: |z| > zα/2

(or z > zα when Ha : µd > D0)

Small�Sample Paired Di�erence Con�dence Interval for µd = (µ1 − µ2)

d± tα/2
sd√
nd

,

where tα/2 is based on (nd − 1) degrees of freedom

Small�Sample Paired Di�erence Test of Hypothesis about µd = (µ1 − µ2)

One-Tailed Test Two-Tailed Test

H0 : µd = D0 H0 : µd = D0

Ha : µd < D0 Ha : µd 6= D0

(or Ha : µd > D0)

Test statistic: t = d−D0
sd/

√
nd

Rejection region: t < −tα Rejection region: |t| > tα/2

(or t > tα when Ha : µd > D0)

where tα and tα/2 are based on (nd − 1) degrees of freedom

Large�sample Con�dence Interval for (p1 − p2)

(p̂1 − p̂2)± zα/2
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Large�Sample Test of Hypothesis about (p1 − p2)

One-Tailed Test Two-Tailed Test

H0 : (p1 − p2) = D0 H0 : (p1 − p2) = D0

Ha : (p1 − p2) < D0 Ha : (p1 − p2) 6= D0

(or Ha : (p1 − p2) > D0)

Test statistic: z = (bp1−bp2)−D0
σ(bp1−bp2)

, where σ(bp1−bp2) =
√

p1q1
n1

+ p2q2
n2

≈
√

p̂q̂
(

1
n1

+ 1
n2

)
and p̂ = x1+x2

n1+n2

Rejection region: z < −zα Rejection region: |z| > zα/2

(or z > zα when Ha : (p1 − p2) > D0)
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