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12.5: Hypotheses in ANOVA

So far we have seen what ANOVA is used for, why we use it, and how we use it. Now we can turn to the formal hypotheses we will
be testing. As with before, we have a null and an alternative hypothesis to lay out. Our null hypothesis is still the idea of “no
difference” in our data. Because we have multiple group means, we simply list them out as equal to each other:

Hj : There is no difference in the group means
Ho:pn = po = pg
We list as many p parameters as groups we have. In the example above, we have three groups to test, so we have three parameters

in our null hypothesis. If we had more groups, say, four, we would simply add another y to the list and give it the appropriate
subscript, giving us:

Hj : There is no difference in the group means
Ho:p =po =ps =pa

Notice that we do not say that the means are all equal to zero, we only say that they are equal to one another; it does not matter
what the actual value is, so long as it holds for all groups equally.

Our alternative hypothesis for ANOVA is a little bit different. Let’s take a look at it and then dive deeper into what it means:
H, : At least one mean is different

The first difference in obvious: there is no mathematical statement of the alternative hypothesis in ANOVA. This is due to the
second difference: we are not saying which group is going to be different, only that at least one will be. Because we do not
hypothesize about which mean will be different, there is no way to write it mathematically. Related to this, we do not have
directional hypotheses (greater than or less than) like we did in Unit 2. Due to this, our alternative hypothesis is always exactly the
same: at least one mean is different.

In Unit 2, we saw that, if we reject the null hypothesis, we can adopt the alternative, and this made it easy to understand what the
differences looked like. In ANOVA, we will still adopt the alternative hypothesis as the best explanation of our data if we reject the
null hypothesis. However, when we look at the alternative hypothesis, we can see that it does not give us much information. We
will know that a difference exists somewhere, but we will not know where that difference is. Is only group 1 different but groups 2
and 3 the same? Is it only group 2? Are all three of them different? Based on just our alternative hypothesis, there is no way to be
sure. We will come back to this issue later and see how to find out specific differences. For now, just remember that we are testing
for any difference in group means, and it does not matter where that difference occurs.

Now that we have our hypotheses for ANOVA, let’s work through an example. We will continue to use the data from Figures
11.1.1 through 11.1.3 for continuity.

This page titled 12.5: Hypotheses in ANOVA is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by Foster et
al. (University of Missouri’s Affordable and Open Access Educational Resources Initiative) via source content that was edited to the style and
standards of the LibreTexts platform.

e 11.5: Hypotheses in ANOVA by Foster et al. is licensed CC BY-NC-SA 4.0. Original source: https://irl.umsl.edu/oer/4.

@ 0 e @ 12.5.1 https://stats.libretexts.org/@go/page/48288


https://libretexts.org/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://stats.libretexts.org/@go/page/48288?pdf
https://stats.libretexts.org/Courses/Sacramento_City_Colllege/PSYC_330%3A_Statistics_for_the_Behavioral_Sciences_with_Dr._DeSouza/12%3A_Analysis_of_Variance/12.05%3A_Hypotheses_in_ANOVA
https://stats.libretexts.org/Courses/Sacramento_City_Colllege/PSYC_330%3A_Statistics_for_the_Behavioral_Sciences_with_Dr._DeSouza/12%3A_Analysis_of_Variance/12.05%3A_Hypotheses_in_ANOVA
https://creativecommons.org/licenses/by-nc-sa/4.0
https://irl.umsl.edu/oer/4/
https://www.umsystem.edu/ums/aa/oer
https://irl.umsl.edu/oer/4
https://stats.libretexts.org/@go/page/7151
https://irl.umsl.edu/oer/4/
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://irl.umsl.edu/oer/4

