
Worksheet 19 - ANOVA test stat
Monday, April 6, 2026

Math 58B - Jo Hardin
Name: __________________________________

Names of people you worked with: __________________________________

What are you most excited to do this summer?

Task: Consider a situation where you want to test whether the cuckoo egg lengths differ across
host species of bird (on average). That is, you’d like to test the null hypothesis:

𝐻0 ∶ 𝜇𝐻𝑆 = 𝜇𝑀𝑃 = 𝜇𝑅𝐵 = 𝜇𝑇 𝑃 = 𝜇𝑊𝐺 = 𝜇𝑊𝑁

The test statistic used when comparing two means was a t score.

𝑇 = (𝑋1 − 𝑋2) − 0
√ 𝑠2
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How might you generalize the t score so as to compare differences in sample means in the
numerator and variability within a sample in the denominator. Brainstorm with your peers
and try to come up with a single test statistic for the cuckoo bird problem at hand.
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# A tibble: 6 x 4
Bird mean_len sd_len n_ln
<fct> <dbl> <dbl> <int>

1 hedge_sparrow 23.1 1.07 14
2 mdw_pippit 22.3 0.921 45
3 robin 22.6 0.685 16
4 tree_pippit 23.1 0.901 15
5 wagtail 22.9 1.07 15
6 wren 21.1 0.744 15
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Solution:

The ANOVA test statistic is:

𝐹 =
∑𝐼

𝑖=1 𝑛𝑖(𝑥𝑖−𝑥)2

𝐼−1
∑𝐼

𝑖=1 𝑠2
𝑖 (𝑛𝑖−1)

𝑁−𝐼

The key to understanding the ANOVA F test statistic is recognizing that the numerator
compares how different the sample means are and the denominator summarizes the extent of
the variability within each group.

That said, the reason we use the F test stat is because of its mathematical properties. There
are other statistics we could use which would also capture the difference in means!

2


