1. Question: is observation x0 unusual?
2. Now we are considering a sample mean as an observation.

a. We saw how to calculate the 95% confidence interval of the true mean, symmetrically distributed around the sample mean.

b. If our expected or hypothesized true mean is outside the CI, then we conclude our sample is unusual.

3. Sample mean has useful properties for these tasks:

a. It is likely to be normally distributed.

b. It has a smaller variance.

4. Increase n, zero in on the true mean.
5. What if we have two samples?

a. Mean of women versus men: let’s say:

i. Men: 68/15

ii. Women: 65/25

b. Is the true mean of men different from the true mean of women?

i. How do we answer this question?

ii. Overlap of error bars?

iii. Last time: error bar discussion.
c. To test whether the true means are different, can do a z test.

i. Z  = (obs – true)/true sd

d. What z do we calculate?

e. Calculate the z for the difference between the two means.

f. This difference is a variable.

g. Plot it on a probability distribution.

h. What is the mean?  What is the variance?

i. Calculate variance of the difference between two variables
i. Var(x1 – x2) = var (x1 + (-1)*var(x2) )

ii. = var(x1) + 12*var(x2)

iii. then the standard deviation of the difference is the sqrt of this.

j. For the height data: we can calculate the 95% confidence interval of the difference between the two means, and ask if 0 is contained within the limits.

k. Calculations:

	95 high
	4.940099

	95 low
	1.059901


l. Equivalently, we can do a z test:

	xbar
	n
	sd xbar

	68
	15
	0.774597

	65
	25
	0.6

	
	
	

	
	
	

	var of difference
	0.979796
	

	sdev of difference
	0.989846
	

	difference obs
	3
	

	z obs
	3.030773
	0.0025 2 tail prob


m. Zero is not included, but according to our confidence limit: the true difference could be as small as 1, which is fairly close to zero.
6. Review of Z test assumptions.

7. Can also use apply the Z test to the binomial and Poisson distributions, if the assumptions for normality are met.  Np > 5, mu > 5

8. Crucial assumption of the Z: you know what the true standard deviation is. What if you don’t know what it is?
9. Height data: mean 67, sd observed 3.8.

10. Have to consider: how is Z distributed?

11. What if we calculate t, how is that distributed

a. “Student” is William S. Gosset, british, employed by Guinness brewery.

