MAP4C — Two Variable Data Date:

Lesson 3.3 — Line of Best Fit

Goal: Analyze two-variable data using a line of best fit

What is a Line of Best Fit (LOBF)?

e A line drawn through data points to BEST represent a
relationship between variables. AKA trend line or regression line

e The weaker the correlation the more difficult it is to draw an LOBF

The Effect of Outliers on the LOBF

e Anoutlieris a point that lies from the main cluster of data

e May be caused by inaccurate measurements or anomalies in the data set (i.e., an unusually tall person)
e The LOBF should reflect all points in the data set, including outliers

e One or more outliers will affect the path of the LOBF

EXAMPLE Analyze each graph below to determine which graph has the line of best fit for the data.
Graph A Graph B Graph C
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Notice the data in each graph is the same. Only the lines of best fit are different.

Graph A:

Graph B:

Graph C:

Interpolating and Extrapolating

A line of best fit can be used to or values

Estimating values that lie among known values on the graph (within the range of data) is

Predicting values that lie beyond known values is
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Using a Line of Best Fit to Make Predictions

EXAMPLE Below are pre-exam term marks and exam marks for some students in a Grade 12 math class.

Term Mark (%) 84

76

70

95

92

61

25

55

51

73

62

Exam Mark (%) 80

72

68

96

90

58

29

60

53

77

67

a) Graph the data and draw the line of best fit.

b) Determine the equation of the line of best fit.

c) Use the graph to estimate the exam mark of a student with a pre-exam term mark of 80%

d) Use the equation to predict the exam mark of a student with a term mark of 10%

Deciding if a Correlation is Linear

w

Not all relationships between two variables are linear. We will learn more about non-linear models later.

A linear model may be unreliable if:
e There are too few pieces of data (small sample size)
e The range of data is too narrow
e There does not appear to be any correlation or the data do not appear to be linear

e There are outliers

Practice: Page 153 #1,3,5-8, 10
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