1. Question: is an observation x0 unusual?
2. Answer: locate x0 on a probability distribution, ask if it is way out in the tail.  Tail defined as the portion encompassing 5% of the distribution.

3. HYPOTHESIS TESTING: more examples to illustrate the procedure.

a. How to decide which is the null hypothesis

b. Terminology: H0 defines what mu0 is.

4. Examples

a. Is the sex ratio 1:1?

b. Is the sex ratio female biased?

c. Are the sexes equally selective in mate choice (monogamous seabirds; polygynous songbirds)?

d. We expect species diversity to be reduced in a grassland if we fertilize over several years

e. We predict that the mutation rate should be lower in an asexual plant species than in a sexual plant species

f. Does a drinking well contain dangerous levels of arsenic? Criterion 0.05 mg/L?
5. Now: can we reject the null hypothesis in error?: yes that’s alpha: false positive rate, type I error
6. Can we retain the null hypothesis in error? Yes that’s beta, false negative rate, type II error
7. Put together table of errors, label them.
8. The purpose of a statistical test is to reject the null hypothesis if it is in fact false.  That means to make the beta as small as possible.

9. The test is called “significant” if the null hypothesis is rejected.  And we say that the mean we calculated is “significantly different” from the hypothesized mean.

a. This is very specialized jargon.  There are many common uses of the word significant, but when you use this in biological research, it has none of those meanings.  It means only that you rejected the null hypothesis.

b. So: YOU ARE NO LONGER ALLOWED TO USE THE WORD SIGNIFICANT to mean anything else but that the null hypothesis was rejected.

c. If you want to use significant for some other reason, don’t instead use a synonym:

i. Important, major, noteworthy, big, large, meaningful, crucial, essential, striking, stunning, substantial
10. What are the errors in a test?

a. Alpha is set by convention

b. What is beta?  Develop the picture and math to calculate beta.

