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Deaths among young people Awong persons aged
15 to 24 years in the Unite: ading causes

of death and number of dea t year were
as follows: accidents, 12,015; homicid

651; suicide,
4559; cancer, 1594; heart disease, 984; congenital
defects, 401."
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Frequent superpower? An on-line survey asked which superpower high-school students would choose
to have—Aly, freeze time, invisibility, super strength, or telepathy. Here are the responses from the 40
randomly selected students in the sample:
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“Make an appropriate graph to display the distribution of superpower preference. Describe what you sec.
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Were You aware that there is a video
explanation 2 of the problems from the
assignment (19 and 23) ?
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8 3 The relative frequency bar graph is given below.
First, a relative frequency table must be constructed. duency bar graplis &t o

Camera brand Relative Frequenc: 60
Canon 23/45=0.511=51.1% .
Sony 6/45=0.133=133% g
Nikon 11/45=0.244 = 24.4% 50
Fujifilm 3/45=0.067=6.7% = 20
Olympus 2/45=0.044 = 4.4% 10
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Camera brand

The most popular brand of camera among the 45 most recent purchases
on the Internet auction site is Canon, followed by Nikon, Sony, Fujifilm,
and Olympus.

Canon is the overwhelming favorite with over 50% of the customers
purchasing this brand. Also noteworthy is that almost 25% of the
customers purchased a Nikon camera.
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115
(a) The percent of cars with other colorsis 100 - 19 -6 -5-12-1-9-14-29 -3 =2%.
(b) A bar graph is given below.
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Vehicle color

majority of car buyers that year preferred vehicles that were shades of black and white.

in the table refer to parts of a single whole.

The most popular color of vehicles sold that year was white, followed by black, silver, and gray. It appears that a

(c) It would be appropriate to make a pie chart of these data (including the other category) because the numbers

1.17
Estimates will vary, but should be close to 63% Mexican and 9% Puerto Rican.

19

[The areas of the pictures should be proportional to the numbers of students they represent. As drawn, it appears
hat most of the students arrived by car but in reality, most came by bus (14 took the bus, 9 came in cars).

121

By starting the vertical scale at 12 instead of 0, it looks like the percent of binge-watchers who think that 5 to 6
episodes is too many to watch in one viewing session is almost 20 times higher than the percent of binge-watchers
who think that 3 to 4 episodes is too many to watch in one viewing session. In truth, the percent of binge-
watchers who think that 5 to 6 episodes is too many to watch in one viewing session (31%) is less than three times
higher than the percent of binge-watchers who think that 3 to 4 episodes is too many to watch in one viewing

session (13%). Similar arguments can be made for the relative sizes of the other categories represented in the bar
graph.

(a) What proportion of subjects were given the control treatment?

Treatment
“Smashed | “Hit” Control Total
into”
Response
Yes 16 7 6 29
No 34 43 44 121
Total 50 50 50 150

123
(a) 50/150 = 0.333. One-third of the 150 subjects were given the control treatment.

(b) 10.7% said they saw broken glass at the accident; 89.3% said they did not; 14% said they saw broken glass at
the accident.

(c) Sixteen of the 150 subjects, or 10.67%, were given the “smashed into” treatment and said they saw broken
glass at the accident.

(b) Find the distribution of responses about whether there was broken glass at the
accident for the subjects in this study using relative frequencies.

Treatment
“Smashed | “Hit” Control Total
into”
Response
Yes 16 7 6 29 X
No 34 43 44 121
Total 50 50 50 150

Out of the total number of subjects,
29/150 = 0.193 = 19.3% of the subjects said they saw glass

121/, ., =0.807 = 80.7% of the subjects said they didn’t see glass




September 10, 2018

(c) What percent of the subjects were given the “smashed into” treatment and
said they saw broken glass at the accident?

Treatment
“Smashed | “Hit” Control | Total
into”
Response
Yes 16 7 6 29
No 34 43 44 121
Total 50 50 50 150

Out of the total number of subjects,

16/,50=0.107 = 10.7% of the subjects were given the “Smashed into”

traatmant and caid thau caus alace

By the end of this section, you should be able to: tell us much about the relationship between
v'MAKE and INTERPRET bar graphs for categorical data. environmental club memsersﬁlp and
v'IDENTIFY what makes some graphs of categorical data snowmobile use for the people in the sample.

misleading.
v/ CALCULATE marginal and joint relative frequencies from a two- Environmental club
way table. No Yes Total
v CALCULATE conditionalrelative frequencies from a two-way Never used 445 212 657
table. Snowmobile use  Snowmobile renter 497 77 574

¥ Use bar graphs to COMPARE distributions of categorical data. §"°‘I""‘°b"° owner é;? 3;2 1:22

tal

v'DESCRIBE the nature of the association between two categorical °

variables.

Marginal and joint relative frequencies do not
tell us much about the relationship between
environmental club membership and
snowmobile use for the people in the sample.

Marginal and joint relative frequencies do not
tell us much about the relationship between
environmental club membership and
snowmobile use for the people in the sample.

Environmental club
Environmental club No Yes Total
No Yes Total Never used 445 212 657
Never used 445 212 657 use ile renter 197 77 574
ile use ile renter 497 77 574 ile owner 279 16 9%
ile owner 279 16 205 Total 1221 305 1526
Total 1221 305 1526

What percent of environmental club members
in the sample are snowmobile owners?
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Marginal and joint relative frequencies do not
tell us much about the relationship between
environmental club membership and
snowmobile use for the people in the sample.

A conditional relative
frequency gives the
percent or proportion of
individuals that have a

tell us much about the relationship between
environmental club membership and
snowmobile use for the people in the sample.

frequency gives the
percent or proportion of
individuals that have a
specific value for one

specific value for one Environmental categorical_v_:«:riable
Environmental categorical variable No Yes Total among individuals who
bt Never used 445 212 657 share the same value of
No Yes Total among individuals who ile use e renter 297 77 574 h ical
Never used a5 212 657 share the same value of eowner | 279 T 2 aﬂqtbff ftal:eso"?t' )
o Snowmcbi renter ‘S; (/L:G) 2;2 another categorical Total 1221 305 ]| 1526 variable (the condition).
nowmobile owner . Ty
T o % 5% variable (the condition).
What percent of&pvironmental club members
- in the sample are snowmobile owners?
What percent of&pvironmental club members P
in the sample are snowmobile owners? 16 _ 0.052 = 5.2%
305 T 0
Envir | club Environmental club
No Yes Total No Yes Total
Never used 445 212 657 Never used 445 212 657
bile use  Snowmobile renter 497 77 574 use  Snowmobile renter 497 77 574
Snowmobile owner 279 16 295 Snowmobile owner 279 16 295
Total 1221 305 1526 Total 1221 305 1526
The distribution of The distribution of
snowmobile use among

environmental club
members is called the
conditional distribution
of snowmobile use
among environmental
club members.

snowmobile use among
environmental club
members is called the
conditional distribution

212 B
Ne\cr:ﬁ =0.695 or 69.5%

-
Rent: —— = 0.252 or 25.2%

305 p
of snowmobile use
Oown: 28 = 0.0520r5.2% among environmental
305 club members.

o\ | Ve | owl
Never used / 445 212 657
ileuse  Snowmobilerenter || 497 || 77 574
Snowmobile owner [{ 279 | 16 295 P
o oo 0 5% We can find Fhe distribution
of snowmobile use among
the survey respondents who
are not environmental club
members in a similar way.
Not i
Snowmobile use club members club members
Never 445 212
21 0.364 or 36.4% 05 0.695 or 69.5%
Rent 497 77
A 9 .
1221 0.407 or 40.7% 305 0.252 or 25.2%
own 279 16

557 = 0.229 0r 22.9%

1221 E—U.OSZWS,Z%

AP® Exam Tip

v'W ing groups of different sizes, be sure to use
relative frequencies (percents or proportions) instead of
i ts) when analyzing categorical data.

v'Make sure to avoid statements like “More club members
never use snowmobiles” when you mean “A greater
percentage of club members never use snowmobiles.”
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The Pew Research Center asked a random sample of 2024 1834 3554 55+ Total
adult cell phone owners from the United States which iPhone 169 1 127 461
type of cell phone they own: iPhone, Android, or other Android 214 189 100 -
(including non-smart phones). Here are the results,

broken down by age category: Other 134 21 643 1084

Total 517 637 870 2024

18-34 35-54 55+ Total
iPhone 169 1 121 467
Andoid 214 189 100 503
Other 134 2m 643 1054
Total 517 637 870 2024

(a) What proportion of the sample use an iPhone?

qo >
© l/’L,GLL\ = Oal %

(b) What proportion of the sample use an iPhone and are 55+?
120 g = 00>
(c) tht proportion of the 55+ people in the sample use an iPhone?
Ye0=0.1%0
(d) What proportion of the iPhone users in the sample are 55+?
g2 D2 )
2.7,/ 467= 0272

4.How can you “see” an association
between two categorical variables?

Make a side by side OR segmented bar

There is an association chart

between two variables if

knowing the value of (showing the distribution of the response

other.

one variable helps us
predict the value of the

variable for each category of the

explanatory variable.

A side-by-side bar graph
displays the distribution
of a categorical variable
for each value of

A segmented bar graph
displays the distribution
of a categorical variable
as segments of a

Side-by-side Bar Graph

100 4
90
80
70

A segmented bar graph
displays the distribution
of a categorical variable
as segments of a

another categorical rectangle, with the area ? :: :;c:::ﬁ Iseé v::: nihe -
variable. The bars are of each segment = o i . o th
grouped together based proportional to the » proportionalto the

on the values of one of
the categorical variables
and placed side by side.

percent of individuals in
the corresponding
category.

10
0

T T T S S S S

i

No Yes
Environmental club membership

percent of individuals in
the corresponding
category.
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Percent

Snowmobile %
use

W Never
[ Rent @
[ own

Bom knowing the value of
- one variable helps us
M ren y predict the value of the
o o > other.

Snowmobile

Percent
8

W Never £

Side-by-side Bar Graph Segmented Bar Graph ” S I::esga’nassoc-ia;ilon ”
o N two variables i
100 @ = Rent /

Percent
8

Environmental club membership

Environmental club membership Environmental club membership

o\

» o There is an assoc'latlon ' e e
e oy P =€n Tl 7 two variables if
§ ° Bow knowing the value of H knowing the value of

M one variable helps us : one variable helps us

i predict the value of the predict the value of the

— other. other.

[Environmental club membership Environmental club membership
If knowing the value of If knowing the value of
one variable does not } one variable does not
help us predict the value IE help us predict the value
of the other, then there : of the other, then there
is no association isfiolassociation|
between the variables. Eovonmental o membesip between the variables.

5.Example: Which graphs show an

association? »
n
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Relationships Between Two Categorical Variables
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EXAMPLE ATitanic Disaster

In 1912 the luxury liner Titanic, on its first voyage across the Atlantic, struck an iceberg and sank. Some
passengers got off the ship in lifeboats, but many died. The two-way table below gives information
about adult passengers who lived and who died, by class of travel.

#

Survival status

Survived Died

First Class 197 122

Class of Second Class 94 167
Travel  [Third Class 151 476

(a) Find the marginal distribution of survival status. How could you display this distribution?

(b) Find the marginal distribution of class of travel. How could you display this distribution?

EXAMPLE ATitanic Disaster

In 1912 the luxury liner Titanic, on its first voyage across the Atlantic, struck an iceberg and sank. Some
passengers got off the ship in lifeboats, but many died. The two-way table below gives information
about adult passengers who lived and who died, by class of travel.

[

Survival status
Survived Died
a ¢ First Class 197 122 219
Ta“ °| Second Class % 167 261
@€ [ Third Class 151 476 i
Uyz ) \2O7
(a) Find the marginal distribution of survival status. How could you display this distribution?
First g U =
econd o = el

Thied

(b) Find the marginal distribution of class of travel. How could you display this distribution?

NI L4 y#‘z\% o Sit

Survived Died
First Cl 197 122 519
Class of rst ~ass ( )
Travel Second Class 94 167 [
Third Class 151 476 @7
Y2 165

(c) The movie Titanic with Leonardo DiCaprio and Kate Winslett suggested that first-class passengers
received special treatment in boarding the lifeboats, while some other passengers were prevented from

doing so ( ially third-class ). Is there an between class of travel and survival
status? Use an appropriate conditional distribution to help answer this question.
197 o &
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'LEARNING TARGETS ,

After this section, you should be able to:
v'MAKE and INTERPRET bar graphs for categorical data.

v'IDENTIFY what makes some graphs of categorical data
misleading.

v'CALCULATE marginal and joint relative frequencies from a two-
way table.

v'CALCULATE conditional relative frequencies from a two-way
table.

v'Use bar graphs to COMPARE distributions of categorical data.

v'DESCRIBE the nature of the association between two categorical
variables. I

P
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Reminder

We study/cover/investigate most concepts
and skills in class, BUT NOT
everything.

You are responsible for reading/studying
the sections in the textbook.

Agsianw\eni'
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