Exercise walk-through

Representing Two Categorical
Variables

AP Statistics



Exploring Two-Variable Data

- Categorical

Two categorical variables

A two-way table gives three
relative frequencies:
m joint . cell + grand
total
= marginal : margin +
total
m conditional : cell +
row/col

Different conditional distribu-
tions = association — but
never causation

boy

girl

pet none

30 20
25 25

P(pet | boy)
= 30/50 = 0.60.



Exploring Two-Variable Data

- Categorical

Reading a two-way table

A marginal distribution is one variable alone — a row total or a

Marginal distribution
column total, as a percentage of the grand total.

Conditional distribu- A conditional distribution restricts to one row or column first,
tion then takes percentages within it. That is what shows association.

Segmented bar charts (or mosaic plots) draw the conditional dis-
Segmented bar charts tributions side by side: if the segments are the same height, there
is no association.

Compare conditional distributions in context — “68% of seniors,

Saying it : S
ying against 41% of juniors” — never raw counts.

Marginal answers “how many overall”; conditional answers “given that”. Almost every mistake
in this unit is using the first when the question asked the second.



Exploring Two-Variable Data

- Categorical

Comparing Groups with Conditional Distributions

A conditional distribution is the distribution of one variable within a fixed
category of the other (found by dividing each cell by its row or column total).

If the conditional distributions differ across groups, the two variables are associated; if
they are the same, there is no association.



AP Statistics

Exercises 2.1:2.3

2.1 Define a joint relative frequency. 1]

2.2 Define a marginal relative frequency. 1]

2.3 In a survey of 50 people, 20 are "young and answered yes”. Find the joint relative
frequency. 2]



AP Statistics

Exercises 2.1:2.3

2.1 Define a joint relative frequency. 1]

2.1

o the proportion of the whole in one cell (one combination of categories)

2.2 Define a marginal relative frequency. 1]

2.2

« the proportion of the whole in one category (a row or column total over the grand
total)

2.3 In a survey of 50 people, 20 are "young and answered yes”. Find the joint relative

frequency. 2]
2.3

2
. 2 = 0.40

50



AP Statistics

Exercises 3.1-3.2

3.1 A conditional relative frequency is a proportion within

D A the whole table
B one row or one column
C a single cell only
D no group

3.2 A row or column total divided by the grand total is a

D A joint
B marginal

C conditional
D none of these

relative frequency.|1]



AP Statistics

Exercises 3.1-3.2

3.1 A conditional relative frequency is a proportion within

D A the whole table
B one row or one column
C a single cell only
D no group

3.1B

e one row or one column.

3.2 A row or column total divided by the grand total is a

D A joint

B marginal
C conditional
D none of these

3.2 B

e marginal.

relative frequency.[1]



AP Statistics

Exercise 3.3 (a)

3.3 Of 80 students, 24 are "sporty and pass”.

(a) Find the joint relative frequency of “sporty and pass”.



AP Statistics

Exercise 3.3 (a)

3.3 Of 80 students, 24 are "sporty and pass”.
(a) Find the joint relative frequency of “sporty and pass”.

(a)

24
e — =10.30
80



AP Statistics

Exercise 3.3 (b)

3.3 Of 80 students, 24 are "sporty and pass”.

(b) Name a chart that displays two categorical variables.



AP Statistics

Exercise 3.3 (b)

3.3 Of 80 students, 24 are "sporty and pass”.

(b) Name a chart that displays two categorical variables.

(b)

o a segmented or side-by-side bar chart



