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Learning Goals
• Create a graph of data points with and without technology.
• Determine an equation for a line of best fit by visual 

approximation of a hand-drawn line.
• Determine a linear regression equation using technology.
• Make predictions about data using a linear 

regression equation.
• Explain the calculations involved in the Least 

Squares Method.
• Choose a level of accuracy appropriate when 

reporting quantities.

You have searched for patterns in graphs and sequences of numbers. How can you use what you 
know to identify patterns in sets of data?

Key Terms
• Least Squares Method
• centroid
• regression line

• interpolation
• extrapolation

Like a Glove
Least Squares Regressions

1

Warm Up 
Use the slope formula to write 
an equation for each.

1. A line that passes through 
the point (2, 5) with a slope 
of 5

2. A line that passes through 
the points (5, 2) and (3, 8)
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GETTING STARTED

1. Construct a scatter plot of the collected data.

a. Plot the first data point. Is there a pattern? Use a piece of 
spaghetti to approximate a line that models the data. 

b. Add the second data point to the graph. Is there a pattern? 
Adjust the piece of spaghetti to approximate a line that 
models the data with the additional point.

c. Add the third data point to the graph. Describe the pattern 
that you see. Approximate the line by using the spaghetti.

d. Continue this process until all five data points are plotted and 
recorded in the table.

2. Use your linear model to describe the relationship between the 
temperature outside and the number of customers at the frozen 
yogurt shop.

Frozen Yogurt...When It’s Freezing?

Mr. Templeton’s Future Business Leaders Club (FBLC) is helping a frozen 
yogurt shop located near the school analyze how the business is affected 
by the weather. The owner is wondering whether there is a relationship 
between the temperature and the number of customers that buy yogurt 
during the 2 hours immediately after school. The FBLC collected this data.
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You have approximated the line that best represents the data with each 
additional data point.

1. Use the full data set and the line that you approximated to 
write an equation that you think best represents the data. 

2. Based on your equation, predict the number of customers to 
visit the frozen yogurt shop in the two hours after school for 
each given temperature.

 a. 85°F b. 115°F

 c. 10°F

3. Compare your predictions with your classmates. Did your 
predictions differ from the other groups? Explain why or 
why not.

A Line Of Best Fit
AC TIVIT Y

1.1
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You have noticed that estimating a line of best fit can give different 
predictions. Fortunately, with technology you can create prediction 
equations as well as a scatter plots from tables of data. You just need 
to build a data table that has an independent variable and a 
dependent variable.

4. Identify the independent and dependent variable. What is the 
significance of those designations?

5. Use the data table and a graphing calculator to generate a line of 
best fit. What is the slope and y-intercept of the line and what do 
they represent?

6. Use the new line of best fit to predict the number of customers 
at the frozen yogurt shop immediately after school for each 
given temperature.

a. 85°F b. 115°F

c. 10°F

7. How do your predictions compare to the predictions from the 
other groups?

IM1_SE_M01_T03_L01.indd   166IM1_SE_M01_T03_L01.indd   166 2/13/19   11:16 AM2/13/19   11:16 AM



LESSON 1: Like a Glove   •   M1-167

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.
The equation that your calculator uses to give you the line of best fit is 
called the Least Squares Method. This is a method that creates a line of 
best fit for a scatter plot that has two basic requirements:

• The line must contain the centroid of the data set. The centroid is a 
point whose x-value is the mean of all the x-values of the points on 
the scatter plot and its y-value is the mean of all the y-values of the 
points on the scatter plot.

• Even though infinitely many lines can pass through the centroid, the 
regression line has the smallest possible vertical distances from 
each given data point to the regression line. The sum of the squares 
of those distances are at a minimum with this line.

Vertical
distance to line

Regression line

Data point

y

x

8. Consider the graph of the sample regression line.

a. What do the vertical lines in bold represent?

b. What do the shaded squares represent? How do they relate 
to the Least Squares Method?

NOTES
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10.  How does your decision in Question 9 inform you about the 
placement of a line of best fit using the Least Squares Method?

9. Alysse and Bonito each draw a regression line to model a set of 
data. They both record the vertical distances between each point 
and the regression line.

 Alysse Bonito  
 Vertical Distances: 2, 2, 2, 2, 2 Vertical Distances: 1, 1, 1, 1, 6

Both students believe they drew the least square regression line. 
Who’s correct? Justify your choice.
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The table shown lists the average global temperature in 
5-year spans from 1957 to 2016.

1. What is the range of the data set?

2. Identify the independent and dependent quantities 
and their units of measure.

3. Do the data itself represent a function? Does it 
appear that there is a specific function that could 
model this data set? If so, describe the function. If 
not, state why not.

4. Use technology to graph a scatter plot 
demonstrating the relationship between time spans 
and temperature. What association do you notice?

Making Predictions
AC TIVIT Y

1.2

Years  Span
Average 

Temperature 
(°F)

1957–1961 1 57.250

1962–1966 2 57.121

1967–1971 3 57.196

1972–1976 4 57.189

1977–1981 5 57.495

1982–1986 6 57.445

1987–1991 7 57.780

1992–1996 8 57.700

1997–2001 9 58.053

2002–2006 10 58.262

2007–2011 11 58.244

2012–2016 12 58.448

5. Between which consecutive spans was there a decrease in 
average global temperature?
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6. Use your graphing technology to determine the regression 
equation for the average global temperature data. Then sketch 
the data points and the line of best fit that you see.

Word Box
• input value
• output value
• rate of change
• y-intercept

y

x

7. What is the relationship 
between the equation for 
the line of best fit and any 
association you notice in 
the graph? Do you think 
that this line fits the data 
well?

8. For each expression from your linear regression equation about 
global temperatures, write an appropriate unit of measure and 
describe the contextual meaning. Then, choose a term from the 
word box to describe the mathematical meaning of each part.

What it Means

Expression Unit Contextual 
Meaning

Mathematical 
Meaning

f (x)

0.1259

x

56.863

9. Use your linear regression equation to predict the average global 
temperature for the years 2032–2036.
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The music industry is constantly changing how it delivers music to its 
listeners. The table shows the percent of total U.S. music sales revenues 
from streaming.

Year 2010 2011 2012 2013 2014 2015

Percent of Total 
U.S. Music Sales 
Revenue From 

Streaming

7 9 15 21 27 34

1. Use graphing technology to determine the linear regression 
equation for the data.

2. Interpret the equation of the line in terms of this 
problem situation.

If there is a linear association between the independent and dependent 
variables of a data set, you can use a linear regression to make predictions 
within the data set. Using a linear regression to make predictions within the 
data set is called interpolation. 

3. Use your equation to predict the percent of streaming revenues 
in 2013. Compare the predicted value percent in 2013 with the 
actual value.

4. Compute the predicted value percent for 2011 and compare it 
with the actual value.

5. Do you think a prediction made using interpolation will always 
be close to the actual value? Explain your reasoning.

AC TIVIT Y

1.3
Making Predictions Within 
and Outside a Data Set

Ask
yourself:

What is an appropriate 
level of accuracy 
needed throughout 
this situation?
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To make predictions for values of x that are outside of the data set is 
called extrapolation. 

6. Use the equation to predict the percent of streaming revenues: 

a. in 2040. b. in 2004.

7. Are these predictions reasonable? Explain your reasoning.

NOTES TALK the TALK

Tell Me Ev-ery-thing

You have used technology to determine linear regression equations. You 
have then used those linear regression equations to predict unknown 
values within and without a data set. 

1. Why is the linear regression line generated using technology 
more accurate than the line of best fit that can be written 
using two points?

2. Why are predictions made by extrapolation more likely to be 
less accurate than predictions made by interpolation?
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Assignment

Remember
Patterns in data can be modeled with lines of best fi t. The Least Squares Method is one way to create a 
linear regression equation, and it is the method that graphing calculators tend to use.

Write
Complete each sentence with the appropriate vocabulary term.
1. A  can be used to organize and display the values of two variables in a data set.
2.  models the relationship between two variables in a data set by producing a line of 

best fi t.
3. A(n)  is a line that best approximates the linear relationship between two variables in 

a data set.
4. The  is used to approximate a line of best fi t by minimizing the squares of the distances 

of the points from the line.
5.  is using a linear regression to make predictions within the data set.
6. Using a linear regression to make predictions outside of the data set is .
7. After a scatter plot is created, the  is a point with an x-value that is the mean of all the 

x-values of the points on the plot and a y-value that is the mean of all the y-values of the points on 
the plot.

Practice
1. One of the jobs of the National Center for Education 

Statistics is to gather information about public high schools 
and their dropout rates. This includes anyone who leaves 
school without a high school diploma or an equivalent 
credential. The table shows the average percent of high 
school dropouts from the year 2002 through the year 2014.
a. Create a scatter plot of the high school dropout data. 

What information can you gather about the dropout rates 
from the scatter plot?

b. Use the data table and graphing technology to generate a 
line of best fi t.

c. Interpret the slope and y-intercept of the linear regression 
equation. What do these values represent in terms of the 
problem situation?

d.  Determine the dropout rate for the year 2010. Is this the 
same as the dropout rate recorded in the table? If not, 
explain the diff erence.

Year High School 
Dropout Rate (percent)

2002 3.5
2003 4.0
2004 4.7
2005 3.8
2006 3.8
2007 3.5
2008 3.5
2009 3.4
2010 3.0
2011 3.4
2012 3.4
2013 4.7
2014 5.2
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2. Mr. Li is a math teacher at Pinkston High School and 
is preparing his students to take the SAT test. He 
collected data from 10 students who took the test last 
year and presented this information to the students 
in a table. The highest math SAT score a student can 
achieve is 800. Analyze the data in the table.
a. Construct a scatter plot of the data and describe 

any patterns you see in the data.
b.  Determine the equation of a line passing through 

(14, 700) and (7, 530). Then determine the equation 
of a line passing through (22, 780) and (4, 380). 
Graph both lines on the same graph as the 
scatter plot.

c. Which line seems to best fi t the data? Would you 
use either one of these lines to make predictions 
about a student’s math SAT score based on the 
amount of studying they do? Why or why not?

Time Spent 
Studying (hours)

Math SAT 
Score

1 350

22 780

12 600

14 700

4 380

10 650

9 580

3 400

7 530

4 410

d. Use graphing technology to determine the regression equation.
e. Interpret the least squares regression equation in terms of the problem situation.
f. Use the regression line to predict the math SAT score for a student who studies for 17 hours. 

Did you use interpolation or extrapolation to make this prediction? Is this prediction reasonable 
for this problem situation? Explain your reasoning.

g.  Use the line of best fi t to predict the math SAT score for a student who studies for 40 hours. 
Did you use interpolation or extrapolation to make this prediction? Is this prediction reasonable 
for this problem situation? Explain your reasoning.

h.  One of Mr. Li’s students comes back to him the following year and says that he studied for 
15 hours for the math SAT and got a score of 610. He argues that the equation predicted that he
would have scored a 682. What do you think explains the discrepancy?
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Stretch
Consider the two sets of data shown in the graphs. 

1.  Calculate the mean of the x-values, x, and the mean of the y-values, y, for each graph. 
2. Complete the tables for each graph.

3. Compare the two sums in the last column of each table. Determine if there seems to be a connection 
between the sums and the graphs of the data set.

Graph A
x x 2 x y y 2 y (x 2 x) (y 2 y)
1 24 2 23 12
3 4
5 6
6 6

10 7
SUM = 

Graph B
x x 2 x y y 2 y (x 2 x) (y 2 y)
1 24 8 3 212
3 6
5 7
7 3
9 1

SUM = 

Review
1. A maintenance worker in a factory notices that a water tank is 

leaking. She records the amount of water in the tank each day 
in a table.
a. Write a recursive formula to represent the pattern shown in 

the table. What predictions does this formula make for the 
amount of water in the tank on the 5th day?

b. Write an explicit formula to represent the pattern shown in the table. What predictions does this 
formula make for the amount of water in the tank on the 10th day?

Day Volume of Water (L)
1 16,000
2 12,000
3 9,000
4 6,750

0 2 4 6 8 101 3 5 7 9 x

y

8
7

10
9

4
3
2
1

6
5

Graph A

0 2 4 6 8 101 3 5 7 9 x

y

8
7

10
9

4
3
2
1

6
5

Graph B

IM1_SE_M01_T03_L01.indd   175IM1_SE_M01_T03_L01.indd   175 2/13/19   11:16 AM2/13/19   11:16 AM



M1-176   •   TOPIC 3: Linear Regressions

©
 C

ar
ne

gi
e 

Le
ar

ni
ng

, I
nc

.

2. The graph represents a linear relationship 
between x and y.
a. Describe whether the graph is increasing or 

decreasing. Justify your reasoning.
b. Determine the x- and y-intercept.

−8 −6 −4 −2

−2

−4

20 4 6 8

−8

−6

8

6

4

2

y

x
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