1. Review of power
a. Definition of alpha and beta

b. Alpha is conventionally set as 0.05

c. Beta is calculated

i. Equation for t power

ii. Equation for n

iii. Equation for delta

d. Plot delta versus 1 – beta

e. Use power to design an experiment

2. Significant versus Important

a. Go through example of insomnia.  This is a non-drug treatment of psychotherapy.  The variable is the number of minutes added to the per-night sleep time.  Mean was 27 minutes, but the variance was quite high, resulting in a very wide 95 CI.

	
	Sample1

	alpha
	0.05

	tails
	2

	
	

	n
	24

	Sample Mean
	26.625

	sample variance
	3341.288043

	sample sd
	57.80387568

	sd of mean or SEM
	11.79916671

	v
	23

	tcrit
	2.068654794

	
	

	95% CI mean high
	51.03340279

	95% CI mean low
	2.21659721

	
	

	tobserved
	2.256515282


b. Is this a biologically important result?
i. First, we define what we want biologically important to mean.  For therapy to be biologically important, it has to be “worthwhile”.

ii. Is therapy worthwhile?

iii. This is a very subjective question, and there is no correct answer.  However, you have to answer this question.  If you can’t answer this question, then you don’t understand the importance of your research.

iv. Let’s arbitrarily say that for this therapy to be “valuable” in terms of a cost/benefit analysis, there has to be at least 20 minutes added to a person’s nightly sleep.
v. The true mean could be anywhere from 2 to 51.
vi. Is the result consistent with being biologically important?
vii. Is the result consistent with NOT being biologically important?

3. Two sample t-test:

a. Heights male versus female:

	
	Sample1
	Sample 2

	alpha
	0.05
	0.05

	tails
	2
	2

	
	
	

	n
	23
	23

	Sample Mean
	70
	65

	sample variance
	9.1
	9.3

	sample sd
	3.016620626
	3.049590136

	sd of mean or SEM
	0.629008882
	0.6358835

	v
	22
	22

	tcrit
	2.073875294
	2.073875294

	
	
	

	95% CI mean high
	71.30448598
	66.31874308

	95% CI mean low
	68.69551402
	63.68125692

	
	
	

	tobserved
	111.2861869
	102.2199821

	2 Sample t-test
	 
	 

	hyp diff between 2 means
	0
	 

	
	unequal var t
	equal var t

	pooled var
	n/a
	9.2

	var of diff
	0.8
	0.8

	sd of diff
	0.894427191
	0.894427191

	tobs
	5.590169944
	5.590169944

	v
	43.99480213
	44

	tcrit
	2.016690814
	2.0153675

	tails (T)
	2
	2

	T-tail probability
	1.43805E-06
	1.34571E-06

	
	 
	 

	Observed difference between means
	5
	5

	95% CI for delta high
	6.8037831
	6.802599491

	95% CI for delta low
	3.1962169
	3.197400509


b. Make analogous with a Z test: you know what the real variance is, so you get a simple formula for the Z

c. For the t test, we don’t know what the real variance is.  But we have the variances of the two samples.

i. Do we just calculate the overall variance of the lumped data?

ii. NO!  We calculate the average variance of the two groups.  This is the weighted average variance.
iii. This is sp ^2, write the equation.

d. So compare the Z and the t.

4. Question: what if we can’t be sure that the true variance is different between the two groups? ? ? ? 

