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Some Relevant Distribution Relationships Assume Yi are i.i.d, i = 1, 2, ..., n, and Yi ∼Normal(µ, σ2)
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Exp(β) = Gamma(α = 1, β), (Normal(0, 1))2 = χ2
(1) = Gamma(1/2, 2)

µ = np, σ =
√
np(1− p)

Y(1) = min(Y1, Y2, ..., Yn) fY(1)
(y) = n[1− FYi

(y)]n−1fYi
(y), Y(n) = max(Y1, Y2, ..., Yn) fY(n)

(y) = n[FYi
(y)]n−1fYi

(y)

Derived Confidence Intervals
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Large-Sample Test for Mean: Z =
Y − µ0
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Alternative Hypothesis Reject Region for Level α Test (Related to Standard Normal)
Upper-Tailed Test Ha : µ > µ0 Z ≥ Zα

Lower-Tailed Test Ha : µ < µ0 Z ≤ −Zα

Two-Tailed Test Ha : µ ̸= µ0 Z ≥ Zα/2 or Z ≤ −Zα/2



Large-Sample Test for Proportion: Z =
p̂− p0√

p0(1− p0)/n

Alternative Hypothesis Reject Region for Level α Test (Related to Standard Normal)
Upper-Tailed Test Ha : p > p0 Z ≥ Zα

Lower-Tailed Test Ha : p < p0 Z ≤ −Zα

Two-Tailed Test Ha : p ̸= p0 Z ≥ Zα/2 or Z ≤ −Zα/2

Small-Sample Test for Mean: T =
Y − µ0
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Alternative Hypothesis Reject Region for Level α Test (Related to T-Distribution)
Upper-Tailed Test Ha : µ > µ0 T ≥ tα,n−1

Lower-Tailed Test Ha : µ < µ0 T ≤ −tα,n−1

Two-Tailed Test Ha : µ ̸= µ0 T ≥ tα/2,n−1 or T ≤ −tα/2,n−1

Small-Sample Test Between 2 Means: T =
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Alternative Hypothesis Reject Region for Level α Test (Related to T-Distribution)
Upper-Tailed Test Ha : µ1 − µ2 > D0 T ≥ tα,n1+n2−2

Lower-Tailed Test Ha : µ1 − µ2 < D0 T ≤ −tα,n1+n2−2

Two-Tailed Test Ha : µ1 − µ2 ̸= D0 T ≥ tα/2,n1+n2−2 or T ≤ −tα/2,n1+n2−2

Test for Variance: χ2 =
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Alternative Hypothesis Reject Region for Level α Test (Related to χ2-Distribution)
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Alternative Hypothesis Reject Region for Level α Test (Related to F-Distribution)
Upper-Tailed Test Ha : σ2 > σ2

0 F > Fα,n1−1,n2−1

Lower-Tailed Test Ha : σ2 < σ2
0 F < F1−α,n1−1,n2−1

Two-Tailed Test Ha : σ2 ̸= σ2
0 F > Fα/2,n1−1,n2−1 or F < F1−α/2,n1−1,n2−1

Least-Squares Estimators for the Simple Linear Regression Model:
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Linear Regression: Total Sum of Squares, Sum of Squares Error, Sum of Squares Regression
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One Way ANOVA: Total Sum of Squares, Sum of Squares for Error, Sum of Squares for Treatments
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