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Chapter 9 | Data Analysis and Displays
Pre-Algebra
e Construct and interpret scatter plots for bivariate measurement data to investigate
MAFS.8.SP.1.1 patterns of association between two quantities.
¢ Describe patterns such as clustering, outliers, positive or negative association, linear
association, and nonlinear association.
MAFS.8.SP.1.2 e Know that straight lines are widely used to model relationships between two guantitative
variables.
s For scatter plots that suggest a linear association, informally fit a straight line, and
informally assess the model fit by judging the closeness of the data points to the line.
| ' o Use the equation of a linear model to solve problems in the context of bivariate
MAFS.8.5P.1.3 measurement data, interpreting the slope and intercept.
o Understand that patterns of association can also be seen in bivariate categorical data by
MAFS.8.8P.1.4 displaying frequencies and relative frequencies in a two-way table.
e Construct and interpret a two-way table summarizing data on two categorical variables
collected from the same subjects.
o Use relative frequencies calculated for rows or columns to describe possible association
between the two variables.
Essential How can you construct and interpret a scatter plot?
Question
Learning In this lesson, | will
Targets ¢ Construct and interpret scatter plots.
¢ Describe patterns in scatter plots.
9.1 Scatter Plot
Scatter Plots

A scatter plot is a graph that shows the relationship between two
data sets. The two sets of data are graphed as ordered pairsina
coordinate plane,

Ascatter plot can show that a relationship exists between two data sets.
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Example 1
Interpreting a
Scatter Plot
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The scatter plot at the left shows the amounts of fat (in grams
and the numbers of calories in 12 restaurant sandwiches,

a. How many calories are in the sandwich that contains
17 grams of fat?

b. How many grams of fat
are in the sandwich that
contains 600 calories?

©. What tends to happen to the number of calories as the number
of grams of fat increases?

On Your Own

1. WHAT {F? Asandwich has 650 calories. Based on the scatter
plot in Example 1, how many grams of fat would you expect
the sandwich to have? Explain your reasoning.

Example 2 Describe the relationship between the data. Identify any outliers,
Identifying gaps, or clusters,
Relationships | * television size and price b. age and number of pets owned
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On Your Own

2. Make a scatter plot of the data and describe the relationship
between the data. Identify any outliers, gaps, or clusters.
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Essential

How can you use data to predict an event?

Question
Learning In this lesson, | will
Targets o Find lines of fit
e Use lines of fit to solve problems
9.2

Lines of Fit

Aline of fit is a line drawn on a scatter plot close to most of the data points.
It can be used to estimate data on a graph.

Graphing calculators use a method called linear regression to find a
precise line of fit called a line of best fit. This line best models a set of data.
A calculator often gives a value r called the correlation coefficient. This
value tells whether the correlation is positive or negative, and how closely
the equation models the data. Values of r range from ~ 110 1. Whenris
close to 1 or ~1, there is a strong correlation between the variables. As v
gets closer to §, the correlation becomes weaker.

Example 1
Finding a Line
of Fit

r= -1 r=0 r=1
B
Strong negative No Strong positive
correlation correlation correlation
Month, Depth (feat)
x y
[ 20
1 18
2 15
3 i3
4 1
5 10 The table shows the depth of a river 2 months after a monsoon season
5 8 ends. (a) Make a scatter plot of the data and draw a line of fit. (b) Write
U 7 an equation of the Hue of fit, () Interpret the slope and the y-intercept
8 5

of the line of fit. {d) Predict the depth In month 8.

On Your Own

1. The table shows the numbers of people who have attended a festival
over an 8-year period. (a) Make a scatter plot of the data and draw -
aline of fit. (b) Write an equation of the line of fit. (¢) Interpret the
slope and the y-intercept of the line of fit. (d) Predict the number of
people who will attend the festival in year 10.

S | 2 | 3|4 |58 7 8
Attendance,y| 420 500 650 900 1100 1500 1750 2400

Essential How can you read and make a two-way table?
Question
Learning in this lesson, you will

Targets e Read two-way tables

o Make and interpret two-way tables
9.3 A two-way table displays two categories Student
Two-Way of data collected from the same source.
S, Studied Did Not Study
Tables You randomly survey students in

your school about their grades ‘§ Passed 21 2
on thelast test and whether they 5 pailed . s
studied for the test. The two-way o v ’

table shows your results, Each entry

in the table is called a joint frequency.  ieint fequency




‘ The sums of the rows and columns in a two-way table are called marginal
frequencies.

Example 1
Reading a
Two-Way

Table

How many of the students in the survey above studied for the test
and passed?

Example 2
Finding
Marginal
Frequencies

Find and interpret the marginal frequencies for the survey above.

On Your Own

1. You randomly survey students in a cafeteria about their plans for
a football game and a school dance. The two-way table shows
yous results.

Relationship
in a Two-Way
Table

Football Game
a. How many students will attend the Not
dance but not the football game? Attend g
b. Find and interpret the
marginal frequencies g At % E
for the survey. 8 NotAttend 186 20
| Example 3 | You randomly survey students between the ages of 12 and 17 about
Making a TWO- | whether they ride the bus to school. The results are shown in the tally
Way Table | gheets. Make a two-way table that includes the marginal frequencies.
Rides Bus
Age | Taly
1215 Ry B
e iy
1611 | RO
Does Not Ride Bus
i L L —
w13 R
a5 LW
16-17 : Y“'_'-_ L
Example 4 Use the two-way table in Example 3.
Finding a ‘a. For each age group, what percent of the students in the survey ride the

bus to school? do not ride the bus to school? Organize the resultsina
two-way table. Explain what one of the entries represents.

b. Does the table in part (a) show a relationship between age and
whether students ride the bus to school? Explain.

On Your Own

2. Yourandomly survey students in a school about whether they
buy 2 school lunch or pack a lunch. Your results are shown.

g AT i Grade 6 Students
a. Make atwo-way t::l::at includes the marginal frequencies. 11 pack inch, 3 biey school lunch
b. For each grade level, what percent of the students in the survey amd
pack a lunch? buy a school lunch? Organize the results ina 2 GGM :?ituésg&n;: S tanch
two-way table. Explain what one of the entries represents. i 4 wy %
Gruda 8 Students

¢ Does the table in part (b) show a relationship between grade

fevel and lunch choice? Explain. 16 pack lunch, 14 bity school tunch




Name Date

Practice A

Describe the relationship you would expect between the data. Explain.

1. age of the automobile and the odometer reading
2. time spent fishing and the amount of bait in the bucket

3. number of passengers in a car and the number of traffic lights on the route

4. The table shows the heights (in feet) | yave Height 3 | 6 | 5 ‘ 1 T
of the waves at a beach and the '
numbers of surfers at the beach.

‘NumberofSurfers 24 | 61 | 56 ‘ 15 \

a. Write the ordered pairs from the table and plot them in a
coordinate plane.

b. Describe the relationship between the two data sets.

5. The scatter plot shows the numbers Lawns Mowed
of lawns mowed by a local lawn
care business during one week. ot L4
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c. Describe the relationship shown 0123 25 61

by the data. Days worked ‘

a. How many days does it take to
mow 30 lawns?

b. About how many lawns can be
mowed in 1 day?

Lawns mowed
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Describe the relationship between the data. Identify any outliers, gaps, or
clusters.

6. | Family Size and Laundry Loads 7. Monitor Size and Price
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Date

1. The scatter plot shows the weights y of an infant Infant Weight
from birth through x months. _
y
a. At what age did the infant weigh 11 pounds? il
iy ¢ ®
. . . - i
b. What was the infant’s weight at birth? N :: o
o t
= . 2
¢. Draw a line that you think best approximates P :: P i
the points. 2 ol le L
= 8 &E S S S S S
d. Write an equation for your line. i %
g i :
e. Use the equation to predict the weight of the 0246 81012x
infant at 18 months. Age (months) J
f. Does the data show a positive, a negative, or no relationship?

2. The table shows the numbers of losses y ‘ Week, x 112131als!6 ‘ 7

a gamer has x weeks after getting a new !
video game. |Losses,y | 15/12]10]7]63 1]

a.
b.
c.

d.

Make a scatter plot of the data.
Draw a line of fit.
Write an equation of the line of fit.

Does the data show a positive, a negative, or no relationship?

e. Interpret the relationship.

3. The scatter plot shows the relationship between Girls and Boys
the numbers of girls and the numbers of boys in

10 different classrooms. 1y5

14 -+

a. What type of relationship, if any, does the 13—e

data show? " 12
. g‘ LA L

b. Is it possible to find the line of fit for the @ 19

data? Explain. ‘9
8 &

c. Is it reasonable to use this scatter plot to 7 s . i
predict the number of boys in the classroom Oofﬁm
based on the number of girls? Explain. Girls
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Name Date

Practice A

1. The two-way table shows the results Stadium Roof
of a football team’s home games over
the last five seasons and whether the Open | Closed
stadium roof was open or closed. = ' Win 25 7
. (7]
a. How many home games did the & | Loss 3 0
team win? _.

b. How many home games did the team lose with a closed roof?
¢. Find and interpret the marginal frequencies.

d. What percent of the total home games did the team win with an
open roof?

2. You randomly survey students in a school about whether they prefer cats
or dogs as pets. The results are shown in the tally sheets. Make a two-way
table including the totals of the rows and columns.

& )

' Male Students | . Female Students
et | Ty | | opet | Taly
ogs | HIATHIN | _Dogs MW
cats | JH I cats | I M

3. You randomly survey people in the mall about whether or not they
regularly use text messaging. The results are shown in the tally sheets.

, Texts Regulary | - Does Not Text Regularly
Age | Taly | Age | Taly
20-29 _}_HTW M MM i 20-29 ll gl
z0-30| MM ' 050 I
a0-29| | | MWF—

a. Make a two-way table that includes the marginal freque_ﬁéies.

b. For each age group, what percent of the people in the survey text regularly?
do not text regularly? Organize the results in a two-way table. Explain
what one of the entries represents. '

c. Does the table in part (b) show a relationship between age and texting?
Explain.
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1. POPULATION The graph shows the population

. RECYCLING You randomly survey shoppers at a supermarket

i illi i U.S. Populati
(in millions) of the United States from ] BLE )

1960 to 2010. 7 | ]
S 3001 e 8
— i
a. Inwhat year was the population of the T 2T A B
United States about 180 million? e A T T
b. What was the approximate population é 100 |~ B T St S S S
of the United States in 19907 o Y ;” | TT 7
a 0 L
¢. Describe the trend shown by the data. 03960 S0 12!80 1950 20002010
ear
2. WEIGHT The table shows the weight of a baby over Iy 3* Age I We;ght

several months.

(mor _ﬂ'ls)'i (pauﬁds)

a. Make a scatter plot of the data and draw a line of fit. 1 8
b. Write an equation of the line of fit. 2 9.25
c. Interpret the slope and the y-intercept of the line of fit. 2 111';5
d. Predict how much the baby will weigh at 7 months. 5 145
6 16

3. READING You randomly survey students at your
school about what type of books they like to read.
The two-way table shows your results. Find and
interpret the marginal frequencies.

Choose an appropriate data display for the situation. Explain your reasoning.

4. magazine sales grouped by price 5. the distance a person hikes each week

6. SAT The table shows the numbers y of students (in thousands) who took the

SAT from 2006 to 2010, where x = 6 represents the year 2006. Use a graphing
calculator to find an equation of the line of best fit. Identify and interpret the
correlation coefficient.

B - | 1 | s | o | v

|
1466 ] 1495 \ 1519 ‘ 1530 ‘ 1548

about whether they use reusable bags. Of 60 male shoppers,
15 use reusable bags. Of 110 female shoppers, 60 use reusable
bags. Organize your results in a two-way table. Include the
marginal frequencies.

Chapter 9 Data Analysis and Displays



