
Algebra II 
Name __________________________________ 

Period __________ 

  

Date:   

Chapter 1: Linear 
Relations and 
Functions 
Section 5: Scatter 
Plots and Lines of 
Regression 

 

Essential Question:  Is the correlation for a set of bivariate 
data the same as the slope of the regression line?  Explain 
your answer. 

Standard:		S-ID-6.a	
Fit	a	function	to	the	data;	use	functions	fitted	to	data	to	solve	problems	in	the	context	of	
the	data.	Use	given	functions	or	choose	a	function	suggested	by	the	context.	Emphasize	
linear,	quadratic,	and	exponential	models.	

Learning Target: 

Bivariate Data: 

 

80% of the students will be able to make a scatter plot from 
bivariate data, estimate a best fit line, and determine whether 
the correlation is positive or negative and determine whether 
the correlation is strong weak or no discernible correlation. 

Data with two variables, such as time and temperature is 
bivariate data.  The graph of bivariate data graphed on a 
Cartesian coordinate system is called a scatter plot. 

Ordinarily, we draw points on the graph to represent the data, 
but we do not “connect the dots”.  There are two reasons for 
this.  First, the data may not be in any particular order, and 
connecting the data points would unnecessarily clutter the 
graph and obscure any trends.  Second, lines connecting the 
data points might be confused with a regression curve. 
 

Summary 
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Regression Curve: 

Prediction Equation: 
 
 

A regression curve is the manifestation of a model that 
represents the underlying process that resulted in the values of 
the data.  When we do not know what that process is, we often 
use a linear equation as a model.  We call such a line a 
regression line.  A regression curve could be linear, or it could 
be a more complicated function.  In this lesion, we will use 
only linear regression curves. 

A linear regression curve is also called a best fit line, and it is 
often used as a predictor.  That is, an equation that allows us to 
predict what will happen at some other value of the 
independent variable. 

This scatter plot shows 
a collection of points 
and a linear regression 
line. 

These data have a 
strong positive 
correlation. 

𝑟 = 0.996  

We normally use the 
symbol r to stand for 
the correlation between 
bivariate data 

This scatter plot shows 
another collection of 
points and a linear 
regression line. 

These data have a 
moderate negative 
correlation. 

𝑟 = −0.761  
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The Meaning of r: 

Finding the 
Regression Line: 
 

This scatter plot shows 
another collection of 
points and a linear 
regression line. 

These data have an 
extremely weak 
negative correlation.  In 
fact, the correlation is 
so weak that, for all 
practical purposes, 
these data have no 
correlation. 

𝑟 = −0.053  

If the correlation is close to 1, then it is a strong positive 
correlation.  If the correlation is close to −1, then it is a strong 
negative correlation.  If the correlation is ≈0, then the data 
have no correlation. 

The correlation, r, can have any value between −1 and 1. 

−1 ≤ 𝑟 ≤ 1 

Suppose we have a set of bivariate data consisting of a set of n 
ordered pairs. 

𝑥!,𝑦! , 𝑥!,𝑦! , 𝑥!,𝑦! ,⋯ , 𝑥!!!,𝑦!!! , 𝑥!,𝑦! ,  

The mean value of x is, 

𝑥 =
𝑥! + 𝑥! + 𝑥! +⋯+ 𝑥!!! + 𝑥!

𝑛  

The mean value of y is, 

𝑦 =
𝑦! + 𝑦! + 𝑦! +⋯+ 𝑦!!! + 𝑦!

𝑛  
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Example 1: 
 

The linear regression curve always contains the point 𝑥,𝑦 .   

Two other quantities will give us the slope of the linear 
regression curve.  These are the sum of all the x-values squared 
and the sum of all the products of the x-values and the 
y-values.  Let’s define these products as follows: 

𝑆!! = 𝑥!! + 𝑥!! + 𝑥!! +⋯+ 𝑥!!!! + 𝑥!! 

𝑆!" = 𝑥!𝑦! + 𝑥!𝑦! + 𝑥!𝑦! +⋯+ 𝑥!!!𝑦!!! + 𝑥!𝑦! 

The slope is given by the following equation. 

𝑚 =
𝑆!" − 𝑁𝑥𝑦
𝑆!! − 𝑁𝑥!

 

where N is the number of data points.   

In order to estimate a regression line, 

1. Make a scatter plot of the data. 

2. Find the average point 𝑥, 𝑦 . 

3. Graph the average point. 

4. Calculate the slope. 

5. Draw a line that passes through the average point and 
has the correct slope. 

6. Use the average point and the slope to write an 
equation of the regression line in point-slope form. 

Estimate the linear regression curve for the following data 
showing the percentage of U.S. households with Internet 
access: 

Year 1997 2000 2001 2003 2007 
Percent 18.0 41.5 50.4 54.7 61.7 
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Using the internet access data, we find, 

𝑥 = 6.6 

𝑦 = 45.26 

𝑆!" = 344.78 

𝑆!! = 54.6 

𝑚 ≈ 4.17 

Therefore, the equation of the regression curve is, 

𝑦 − 45.26 = 4.17 𝑥 − 6.6  

𝑦 = 4.17𝑥 + 17.8 

In the graph below, the red dots represent the data, the blue 
square is the average point, and the blue line is the linear 
regression curve. 

This shows a strong positive correlation. 
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Exercise 1: 
 

The table below shows prices, in thousands of dollars, for new, 
single-family homes. 

Year 0 1 2 3 4 5 
Price 154.5 166.4 181.9 207.0 228.7 273.5 

1. Make a scatter plot. 

2. Find the average point and plot it. 

3. Find the slope of the regression curve and graph it. 

4. Find the equation of the regression line and use it to predict 
the price for a new home in the 8th year. 

5. How accurate does this prediction appear to be? 

Show your work on the next page. 
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Exercise 1, 
continued: 
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Example 2: 
 

Graphing calculators, such as the TI-84, will graph as a scatter 
plot, calculate the regression curve, graph the regression curve, 
and display the regression statistics.  Let’s use the data in the 
following table to illustrate this process. 

Year of Birth 1980 1983 1990 1995 2000 2006 
Life Expectancy 73.7 74.6 75.4 75.8 76.8 77.7 

1. Enter the data into the calculator’s statistical lists. 

a. Press STAT then press ENTER. 
b. Find the L1 and L2 lists.  The display should look 

something like this:  

c. Highlight L1 and press CLEAR followed by 
ENTER.  Then, highlight L2 and press CLEAR 
followed by ENTER.  Enter the birth year in L1, 
and the life expectancy in .L2.  your display should 
look like this:  
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 2. Graph the data. 

a. Press WINDOW and enter the values shown here.  

b. Press 2ND then press STAT PLOT.  Select 4, then 
press ENTER twice.  This turns all the STAT 
PLOTS off.  Again press 2ND then press STAT 
PLOT.  Select 1 and press ENTER.  Turn Plot1 
on, select scatter plot, Xlist: L1, and Ylist: L2.  
Finally, select either the box or the plus as your 
Mark.  Do not select the dot, as it can be lost in the 
regression curve.  The screen should look like this:  

c. Press GRAPH to display a scatter plot of the data. 

 

  



10 
 

 3. Perform the regression analysis. 

a. Press STAT select CALC select 4:LinReg(ax+b) 
and press ENTER.  Depending on the operating 
system of your calculator, it may look like this:  

b. Press ENTER.  The regression statistics will be 
displayed. 

c. The slope is a, b is the y-intercept, and r is the 
correlation coefficient.   

4. Graph the data with the regression line. 

By setting Store RegEQ:Y1, we told the calculator to 
store the regression equation and to graph it when we 
press GRAPH: 
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 5. Predict what the life expectancy will be for a baby born in 
2025. 

a. 𝐿𝑖𝑓𝑒 𝐸𝑥𝑝𝑒𝑐𝑡𝑎𝑛𝑐𝑦 = 0.1441 ∙ 2025− 211.43 

= 80.4 years 
b. You can also use the calculator to find this value.  

Change the window so that Xmax=2025.  

c. Press 2ND followed by CALC.  Select 1:Value On 
the menu. 

d. Enter 2025 and press ENTER. 
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Exercise 2: 
 

This table shows the percentage of music sales that were made 
in music stores in the United States for the period 1999-2008.  
Use a graphing calculator to make a scatter plot of the data.  
Find and graph a line of regression.  Then use the function to 
predict the percentage of music sales made in music stores in 
2018. 

Music Store Sales 

Year Sales 
(percent) 

1999 44.5 
2000 42.4 
2001 42.5 
2002 36.8 
2003 33.2 
2004 32.5 
2005 39.4 
2006 35.4 
2007 31.1 
2008 30.0 

 

Class work:  p 95:  1-2 

Homework:   p 96:  3-7 odd, 9-12, 14-32 

 


