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. We now know how to do this with how many probability distributions:
a. Binomial

b. Poisson

c. Normal

d. t distribution

4. In particular the normal and the t distribution are extremely useful because they are very general

a. The normal distribution is general because of the central limit theorem

b. The t distribution is very general because the normal distribution is general.

5. Some quick terminology
a. The value of Z that corresponds to 0.05 of the distribution in the two tails is Z 0.05(2) = 1.96 = -normsinv(0.05/2)
b. What is Z 0.025 (1) = 1.96 = -normsinv(0.025/1)
c. QUESTION: what is the value of t that corresponds to 0.05 of the distribution in the two tails?

d. This is denoted t 0.05 (2), v, where v = n – 1.
e. This depends on what n is!!

f. SO, t 0.05 (2), 50 = tinv(0.05, 50) = 2.01

g. Also, t 0.05 (2) 1000 = tinv(0.05, 1000) = 1.96

h. t 0.025 (1), 50 = 2.01 = tinv(0.005, 50) = 2.01
6. More on this in the lab this week
7. HYPOTHESIS TESTING: we now make the logic we have been using explicit.

8. Procedures of hypothesis testing:

a. Ask yes or no question

b. Express both answers yes or no mathematically

c. Label one hypothesis the null hypothesis, the other the alternative hypothesis

d. Choose a “test statistic”  (Z or t)

e. Choose criterion for rejecting the null hypothesis
9. 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?
10. Z test on proportions

	DATA
	

	
	

	n1  D
	16

	n2  R
	11

	x1 no war D
	1

	x2 no war R
	5

	
	

	
	

	CALCULATIONS
	

	phat1
	0.0625

	phat2
	0.454545455

	phat
	0.222222222

	
	

	
	

	Z numerator
	-0.392045455

	Z demominator
	0.162834737

	
	

	Z
	-2.407627894

	1 tail prob
	0.008028263

	2 tail prob
	0.016056526


