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Topics

• Chapter 1: Introduction To Statistics
• Chapter 2: Descriptive Statistics
• Chapter 3: Probability
• Chapter 4: Discrete Probability Distributions
• Chapter 5: Normal Probability Distributions
• Chapter 6: Confidence Intervals
• Chapter 7: Hypothesis Testing with One Sample
• Chapter 8: Hypothesis Testing with Two Samples
• Chapter 9: Correlation And Regression
• Chapter 10: Chi-Square Tests and The F-Distribution
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9.1 Correlation

9.2 Linear Regression

9.3 Measures of Regression and Prediction Intervals



Section 9.1: Correlation
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A scatter plot can be used to determine whether a linear (straight line) 

correlation exists between two variables.

A relationship between two variables. The data can be represented by ordered pairs (x, y) 

x is the independent (or explanatory) variable

y is the dependent (or response) variable



Types of Correlation
Chapter
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Example: Constructing a Scatter Plot

A marketing manager conducted a study to

determine whether there is a linear

relationship between money spent on

advertising and company sales. The data are

shown in the table.

Display the data in a scatter plot and

determine whether there appears to be a

positive or negative linear correlation or no

linear correlation.
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Solution: Constructing a Scatter Plot

Appears to be a positive linear correlation. As the advertising 

expenses increase, the sales tend to increase.
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Correlation coefficient

Correlation coefficient
A measure of the strength and the direction of a linear relationship 
between two variables.  

The symbol r represents the sample correlation coefficient. 
A formula for r is

The population correlation coefficient is represented by ρ (rho). 

  

   
2 22 2

n xy x y
r

n x x n y y

   


     

n is the number 
of data pairs
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The range of the correlation coefficient is -1 to 1.

Correlation coefficient
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Linear Correlation 
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Example: Finding the Correlation Coefficient

Calculate the correlation coefficient for 

the advertising expenditures and 

company sales data. What can you 

conclude?
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Solution: Finding the Correlation 

Coefficient
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Solution: Finding the Correlation Coefficient
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Example: Finding the Correlation Coefficient

A sample of 6 children was selected, 

data about their age in years and 

weight in kilograms was recorded as 

shown in the following table . It is 

required to find the correlation 

between age and weight.

Weight 

(Kg)

Age 

(years)

127

86

128

105

116

139
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Example: Finding the Correlation Coefficient

Y2X2xy
Weight 

(Kg)

(y)

Age 

(years)

(x)

1444984127

64364886

1446496128

1002550105

1213666116

16981117139

∑y2=742∑x2= 291∑xy= 461∑y= 66∑x= 41
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Example: Finding the Correlation Coefficient

r = 0.759

strong direct correlation 

     

       2 2

(6) 461 41 66
r

6 291 (41) . 6 742 (66)

  


         
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Example: Finding the Correlation Coefficient

EXAMPLE: Relationship between 

Anxiety and Test Scores

Anxiety 

(X)

Test score 

(Y)

102

83

29

17

56

65
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Example: Finding the Correlation Coefficient

XYY2X2Test 

score 

(Y)

Anxiety 

(X)

204100210

2496438

1881492

749171

30362565

30253656

∑XY=1

29

∑Y2 = 

204

∑X2 = 

230

∑Y = 

32

∑X = 

32
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Example: Finding the Correlation Coefficient

Indirect Strong correlation 

     2 2

(6) (129) (32) (32)

6 (230) 32 6 (204) 32

774 1024
0.94

(356) (200)

r

r

  


   


  


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Section 9.2: Linear Regression 

• Find the equation of a regression line

• Predict y-values using a regression equation
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Regression Line

After verifying that the linear correlation between two variables is

significant, next we determine the equation of the line that best models

the data (regression line).

Can be used to predict the value of y for a given value of x.
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Regression line (line of best fit)

The line for which the sum of the squares of the residuals is a minimum.  

The equation of a regression line for an independent variable x and a 

dependent variable y is

Regression Line
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The equation of Regression Line
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Example: Finding the Equation of a 

Regression Line

Find the equation of the regression line for the

following data.
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Recall from section 9.1:

Solution: Finding the Equation of a 

Regression Line
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Solution: Finding the Equation of a 

Regression Line

  

 

 

 

22

2

(6) (75) (30) (20)
0.595

6 (192) 30

20 30
0.595 6.31

6 6

Equation of regression line

ˆ 0.595 6.31

n xy x y
m

n x x

m

b y mx

b

y x

   


  

  
  

 

 

   

  
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Example: Finding the Equation of a 

Regression Line

Find the equation of the regression line for the

advertising expenditures and company sales

data.

Advertising

expenses,

($1000), x

Company

sales

($1000), y

2.4 225

1.6 184

2.0 220

2.6 240

1.4 180

1.6 184

2.0 186

2.2 215
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Recall from section 9.1:

Solution: Finding the Equation of a 

Regression Line
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Solution: Finding the Equation of a 

Regression Line
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To sketch the regression line, use any two x-values within the range of 

the data and calculate the corresponding y-values from the regression 

line.

Example: Predicting y-Values Using 

Regression Equations
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The regression equation for the advertising expenses (in thousands

of dollars) and company sales (in thousands of dollars) data is ŷ =

50.729x + 104.061. Use this equation to predict the expected

company sales for the following advertising expenses. (Recall from

section 9.1 that x and y have a significant linear correlation.)

1. 1.5 thousand dollars

2. 1.8 thousand dollars

3. 2.5 thousand dollars

Solution: Predicting y-Values Using 

Regression Equations
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Solution: Predicting y-Values Using 

Regression Equations
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Solution: Predicting y-Values Using 

Regression Equations



www.midocean.ae

Section 9.3: Measures of Regression and 

Prediction Intervals

Variation About a Regression Line

Three types of variation about a regression line

Total variation

Explained variation

Unexplained variation

To find the total variation, you must first calculate

The total deviation

The explained deviation

The unexplained deviation
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Variation About a Regression Line
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Variation About a Regression Line
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Variation About a Regression Line
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Coefficient of Determination
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The correlation coefficient for the advertising expenses and company

sales data as calculated in Section 9.1 is r ≈ 0.913. Find the coefficient

of determination. What does this tell you about the explained variation

of the data about the regression line? About the unexplained variation?

Example: Coefficient of Determination
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The Standard Error of Estimate
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The regression equation for the advertising expenses and 

company sales data as calculated in section 9.2 is

ŷ = 50.729x + 104.061

Find the standard error of estimate.

Solution:

Use a table to calculate the sum of the squared differences of

each observed y-value and the corresponding predicted y-

value.

Example: The Standard Error of 

Estimate
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Solution: The Standard Error of 

Estimate
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Solution: The Standard Error of 

Estimate
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Chapter Summary

9.1 Correlation

9.2 Linear Regression

9.3 Measures of Regression and Prediction Intervals
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Un Solved Examples



Chapter

www.midocean.ae

Un Solved Examples
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