Statistical Inference — Formula Sheet

1. Sampling Distribution of the Sample Mean

1.1 Mean — Known Variance

(Normal population or large sample, CLT)

Standardized statistic:
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2. Sampling Distribution of a Proportion
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Important: even if population variance unknown, the sampling distribution is Normal, not t-Student.

3. Sampling Distribution of the Variance
(Normal population)
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4.1 Known Variances
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4.2 Unknown Variances

4.2a Unequal Variances (Welch Test)
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4.2b Equal Variances (Pooled t-test)
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5. Difference of Two Proportions
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6. Ratio of Two Variances
(Normal populations)
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Under Hy : 0} = o3, simplifies to F = S7/S2.



Confidence Intervals
7. Mean
Known Variance
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8. Proportion
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9. Difference of Means

Known Variances

Unknown Variances
Unequal (Welch)
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10. Difference of Proportions
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11. Variance
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12. Ratio of Variances
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Hypothesis Tests

13. Parametric Tests
o Mean: Z-test, t-test
¢ Proportion: Z-test
o Difference of means: Z-test, Welch t-test, Pooled t-test
¢ Difference of proportions: Z-test
¢ \Variance: Chi-square test
* Ratio of variances: F-test

14. Chi-Square Test of Independence
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15. Chi-Square Goodness-of-Fit Test

k (0; - E)?
Xzzz%, BT Ry O, LA,

i=1

where m = number of estimated parameters.

One-way ANOVA - F statistic

The ANOVA F-statistic is defined as:
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MSW = ﬁﬂ;; (Mean Square Within groups)
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Sum of Squares
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S8T = SSB + SSW

Notation

* k:number of groups

* mny sample size of group j
. X'j: mean of group j

o X:overall mean

e n:total sample size

16. Simple Linear Regression
Model:

Y =0 +5X+c¢

Least Squares Estimators:

Slope:
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Coefficient of Determination:
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Test for the Slope:
Hypotheses:
Hy:,=0 vs Hy:6:1#0

Test statistic:

Distribution:
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Confidence Interval for the Slope:
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