
Types of Statistical Inference
Single categorical variable

One-proportion z-interval and test 
(Chapters 19-21)

Single quantitative variable
One sample t-interval and test 

(Chapter 23)

Two quantitative variables
Regression inference (Chapter 27)

Two categorical variables
Two categories each:

Two proportion z-interval and test (Chapter 22)

More than two categories each:
Chi-square tests (Chapter 26)

One categorical, one quantitative variable
Two categories:

2-sample t-interval and test (Chapter 24)
Paired t-interval and test (Chapter 25)

More than two categories:
ANOVA test (Chapter 28)



Regression inference
�𝑦𝑦 = 𝑏𝑏0 + 𝑏𝑏1𝑥𝑥

sample y-intercept        sample slope

𝜇𝜇𝑦𝑦 = 𝛽𝛽0 + 𝛽𝛽1𝑥𝑥
population y-intercept        population slope

Types of regression inference
• Slope. Infer the population slope from the sample slope (confidence interval 

and hypothesis test)
• Predicted individual value. Infer the y-value of a case with a given x-value 

(confidence interval)
• Predicted mean value. Infer the average y-value of all cases with a given x-

value (confidence interval)



Confidence interval for slope
𝑏𝑏1 ± 𝑡𝑡∗𝑆𝑆𝑆𝑆 𝑏𝑏1 or 𝑏𝑏1 ± 𝑡𝑡∗

𝑠𝑠𝑒𝑒
𝑠𝑠𝑥𝑥 𝑛𝑛 − 1

Hypothesis test for slope
𝐻𝐻0:β1 = 0.
𝐻𝐻𝐴𝐴:β1 ≠ 0 or 𝐻𝐻𝐴𝐴:β1 < 0 or 𝐻𝐻𝐴𝐴:β1 > 0. (Pick one.)

𝑡𝑡 =
𝑏𝑏1 − 0
𝑆𝑆𝑆𝑆(𝑏𝑏1)

=
𝑏𝑏1 − 0
𝑠𝑠𝑒𝑒

𝑠𝑠𝑥𝑥 𝑛𝑛 − 1

both with degrees of freedom 𝑑𝑑𝑑𝑑 = 𝑛𝑛 − 2.

𝑏𝑏1: 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠𝑒𝑒: 𝑠𝑠𝑡𝑡𝑠𝑠𝑛𝑛𝑑𝑑𝑠𝑠𝑠𝑠𝑑𝑑 𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑠𝑠𝑡𝑡𝑑𝑑𝑠𝑠𝑛𝑛
𝑠𝑠𝑑𝑑 𝑠𝑠𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑟𝑟𝑠𝑠𝑠𝑠𝑠𝑠

𝑠𝑠𝑥𝑥: 𝑠𝑠𝑡𝑡𝑠𝑠𝑛𝑛𝑑𝑑𝑠𝑠𝑠𝑠𝑑𝑑 𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑠𝑠𝑡𝑡𝑑𝑑𝑠𝑠𝑛𝑛
𝑠𝑠𝑑𝑑 𝑥𝑥 𝑑𝑑𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠𝑏𝑏𝑠𝑠𝑠𝑠



Confidence interval for 
predicted mean

Confidence interval for 
predicted individual

𝑦𝑦 ± 𝑡𝑡∗
𝑠𝑠𝑒𝑒

𝑠𝑠𝑥𝑥 𝑛𝑛 − 1

2

(𝑥𝑥 − �̅�𝑥)2+
𝑠𝑠𝑒𝑒 2

𝑛𝑛

𝑦𝑦 ± 𝑡𝑡∗
𝑠𝑠𝑒𝑒

𝑠𝑠𝑥𝑥 𝑛𝑛 − 1

2

(𝑥𝑥 − �̅�𝑥)2+
𝑠𝑠𝑒𝑒 2

𝑛𝑛
+ 𝑠𝑠𝑒𝑒 2
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