
MA206X Inference Summary
Hypothesis Tests and Confidence Intervals

Hypothesis Tests – Means and Paired
1-Sample Mean (Large) 1-Sample Mean (Small) 2-Sample Mean (Large) 2-Sample Mean (Small) Paired Mean

Parameter 𝜇 𝜇 𝜇1 − 𝜇2 𝜇1 − 𝜇2 𝜇𝑑

𝐻0 𝜇 = 𝜇0 𝜇 = 𝜇0 𝜇1 − 𝜇2 = Δ0 𝜇1 − 𝜇2 = Δ0 𝜇𝑑 = Δ0

𝐻𝑎 𝜇 ≠, <, > 𝜇0 𝜇 ≠, <, > 𝜇0 𝜇1 − 𝜇2 ≠, <, > 0 𝜇1 − 𝜇2 ≠, <, > 0 𝜇𝑑 ≠, <, > 0

Test Statistic 𝑧 = 𝑥̄ − 𝜇0
𝜎/

√
𝑛

𝑡 = 𝑥̄ − 𝜇0
𝑠/

√
𝑛

𝑧 = 𝑥̄1 − 𝑥̄2

√𝑠2
1/𝑛1 + 𝑠2

2/𝑛2

𝑡 = 𝑥̄1 − 𝑥̄2

√𝑠2
1/𝑛1 + 𝑠2

2/𝑛2

𝑡 =
̄𝑑 − Δ0

𝑠𝑑/
√

𝑛

Distribution 𝑁(0, 1) 𝑡𝑛−1 𝑁(0, 1) 𝑡min(𝑛1−1, 𝑛2−1) 𝑡𝑛−1

Left-tailed 𝑝 pnorm(z) pt(t,df) pnorm(z) pt(t,df) pt(t,df)

Right-tailed 𝑝 1-pnorm(z) 1-pt(t,df) 1-pnorm(z) 1-pt(t,df) 1-pt(t,df)

Two-tailed 𝑝 2*(1-pnorm(|z|)) 2*(1-pt(|t|,df)) 2*(1-pnorm(|z|)) 2*(1-pt(|t|,df)) 2*(1-pt(|t|,df))

Conditions 𝑛 ≥ 30 Normal pop or 𝑛 ≥ 30 𝑛1, 𝑛2 ≥ 30 Both pops ∼ Normal Diffs ∼ Normal or 𝑛 ≥ 30

Hypothesis Tests – Proportions and ANOVA
One Proportion Two Proportions One-Way ANOVA

Parameter 𝑝 𝑝1 − 𝑝2 𝜇1, … , 𝜇𝑘

𝐻0 𝑝 = 𝑝0 𝑝1 − 𝑝2 = 0 𝜇1 = ⋯ = 𝜇𝑘

𝐻𝑎 𝑝 ≠, <, > 𝑝0 𝑝1 − 𝑝2 ≠, <, > 0 at least one 𝜇𝑖 differs

Test Statistic 𝑧 = 𝑝̂ − 𝑝0
√𝑝0(1 − 𝑝0)/𝑛

𝑧 = 𝑝̂1 − 𝑝̂2
√𝑝̂(1 − 𝑝̂)(1/𝑛1 + 1/𝑛2)

, 𝑝̂ = 𝑥1 + 𝑥2
𝑛1 + 𝑛2

𝐹 = 𝑀𝑆𝑇 𝑟
𝑀𝑆𝐸

Distribution 𝑁(0, 1) 𝑁(0, 1) 𝐹𝑘−1, 𝑁−𝑘

Left-tailed 𝑝 pnorm(z) pnorm(z) —
Right-tailed 𝑝 1-pnorm(z) 1-pnorm(z) 1-pf(F,df1,df2)

Two-tailed 𝑝 2*(1-pnorm(|z|)) 2*(1-pnorm(|z|)) —
Conditions 𝑛𝑝0 ≥ 10, 𝑛(1 − 𝑝0) ≥ 10 𝑛𝑖𝑝̂𝑖 ≥ 10, 𝑛𝑖(1 − 𝑝̂𝑖) ≥ 10 Indep. samples; equal var.; normal within

Decision rule: 𝑝 ≤ 𝛼 ⇒ Reject 𝐻0. 𝑝 > 𝛼 ⇒ Fail to reject 𝐻0.
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Confidence Intervals – Means and Paired
1-Sample Mean (Large) 1-Sample Mean (Small) Two-Sample Mean Paired Mean

Parameter 𝜇 𝜇 𝜇1 − 𝜇2 𝜇𝑑

Formula 𝑥̄ ± 𝑧𝛼/2 ⋅ 𝜎√
𝑛

𝑥̄ ± 𝑡𝛼/2,𝑛−1 ⋅ 𝑠√
𝑛

(𝑥̄1 − 𝑥̄2) ± 𝑡𝛼/2√ 𝑠2
1

𝑛1
+ 𝑠2

2
𝑛2

̄𝑑 ± 𝑡𝛼/2,𝑛−1 ⋅ 𝑠𝑑√
𝑛

df — 𝑛 − 1 min(𝑛1 − 1, 𝑛2 − 1) 𝑛 − 1
Conditions 𝑛 ≥ 30 Normal pop or 𝑛 ≥ 30 𝑛1, 𝑛2 ≥ 30 (or Normal pops) Diffs ∼ Normal or 𝑛 ≥ 30

Confidence Intervals – Proportions
One Proportion Two Proportions

Parameter 𝑝 𝑝1 − 𝑝2

Formula 𝑝̂ ± 𝑧𝛼/2√ 𝑝̂(1 − 𝑝̂)
𝑛

(𝑝̂1 − 𝑝̂2) ± 𝑧𝛼/2√ 𝑝̂1(1 − 𝑝̂1)
𝑛1

+ 𝑝̂2(1 − 𝑝̂2)
𝑛2

Conditions 𝑛𝑝̂ ≥ 10, 𝑛(1 − 𝑝̂) ≥ 10 𝑛𝑖𝑝̂𝑖 ≥ 10, 𝑛𝑖(1 − 𝑝̂𝑖) ≥ 10
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