
Chapters 4-7 Review

Main Question:
Given data on two groups,
do we have evidence that
the groups are different? 

Response Variable  ~  Explanatory Variable
What we measure
- Categorical (Ch 5)
- Quantitative (Ch 6)

Grouping variable
- Categorical (2 levels)
- Could be treatment/control
- Could be species, color, sex, etc.

- Is there an association between 
  the explanatory and response variables?
- Does the explanatory variable cause 
  a difference in the response?

Confounding 
variable?
  - something else that
    explains the association

Experiments use random assignment to form the
two groups of the explanatory variable so you can 
eliminate confounding variables and conclude
a cause-effect relationship.

Otherwise, you have an observational study, and 
the association may not be causation.

Categorical Response                       Quantitative Response

Statistic:

Simulation:

Strength of Evidence: 

Hypotheses:

Difference of proportions:
   pHat_1 - pHat_2

H_0: π1 - π2 = 0
H_a: π1 - π2 <or>or≠ 0

H_0: μ1 - μ2 = 0
H_a: μ1 - μ2 <or>or≠ 0

H_0: μ_d = 0
H_a: μ_d <or>or≠ 0

Independent Samples             Paired

Difference of means:
   xBar_1 - xBar_2

Mean of differences:
   xBar_d

- Cards colored according to size of
the two levels of the response.
- Deal into piles according to sizes
of the two levels of explanatory.
- Make a 2-way table and calculate
simulated difference of proportions.
This is a dot on the null distribution.

- Cards numbered with the
values of the response 
variable in the data.
- Deal into piles according 
to sizes of the two levels 
of explanatory.
- Calculate simulated 
difference of means.
This is a dot on the 
null distribution.

- Cards numbered with
the pairwise differences
from the data.
- Flip a coin for each
card, and reverse the
sign of each number.
-Calculate simulated
mean difference. This
is a dot on the null
distribution.

Find the observed statistic on the null distribution and determine the p-value.
Simulation based CI: observed statistic ± 2*SD_null

Alternative: Theory-Based Tests:

Two-proportion z-test Two-sample
t-test

Paired
t-test

Validity
Conditions

At least 10 observations in each
cell of the two-way table.

Either:
The population is 
symmetric in both groups
    -OR-
You have at least 20 in each
group and the data isn't 
strongly skewed.

Either: 
The population
mean differences are
symmetric
   -OR-  
You have at least 20
pairs and the sample
mean differences are
not strongly skewed.

Software (R or applets) give you p-values and confidence intervals.

Answer: 
- A small p-value gives you evidence that the groups are different (there is an association).
- A large p-value means that the data don't give you evidence of a significant difference.
- The endpoints of the CI tell you the range of plausible values for the difference between the
   two groups, in terms of the response variable.

Chapter 5:
  Win/Lose ~ Uniform color
                      (red or blue)
Chapter 6:
  GCI score ~ Feeding as infant
                       (breast fed or
                         bottle fed)
Chapter 7:
  Heart Rate ~ Type of exercise
                         (jumping jacks or
                          bicycle kicks)
  


