MAP4C1 Unit 3: Two-Variable Data
3.3 Line of Best Fit

Learning Goals: | am learning tfo...
O Analyze two-variable data using a line of best fit
O Determine the line of best fit for a given set of data and use interpolation
and extrapolation to analyze the data

What is a line of best fit?
A line of best fit (LOBF) is used when comparing two-variables in a scatter plot. It best

represents a ||'[ 1401 relationship and is a Sftﬂ]('g[l\' line.

A line of best fit will vary depending on the scatter plot. In general, it can be said that the
weaker the correlation, the harder it is to make a line of best fit, since the relationship is
loosely linear.

Outliers
An outlier on a LOBF represents a point that is ﬂ]jL M from the other data
points.
Outliers can occur for a number of reasons, including:

e Inaccurate measurements

e Anomalies in the data (i.e. You are surveying people about their height and you

survey the world’s tallest man)

The LOBF you make should reflect all points in your data set, including any outliers. The more
outliers you have in a data set though, the greater the impact on your LOBF.

Example 1: Given the three scatter plots below, determine which has the best LOBF and

explain why.
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MAP4C1 Unit 3: Two-Variable Data
Interpolating and Extrapolating
Once a line of best fit has been made, it can be used to interpolate or extrapolate values.

 Estimating values within the set of data is known as m
e Predicting values outside the set of data is known as mﬂjﬂ%

Example 2: The table below summarises a Grade 12 math class term marks with the final
exam marks.
Term Mark (%) (X) |84 76 70 95 92 61 25 55 51 73 71
Exam Mark (%) ( 'V‘) 80, |72 68 96 20 58 29 60 53 77 73
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c) Use the graph to approximate the exam mark for a student with a term mark of 80%

Intevpolating 5 Wi#in +he data.
Approx. 807 exam mavic.

d) Use the equation to predict the exam mark for a student with a term mark of 10%
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/Al y 2 OF 10v. gives an
= ]LLU(D+2§ _i154Y  exam movieof
2 q

|9-4°1.
=22 +d5
6 (



MAP4C1 Unit 3: Two-Variable Data
Is a correlation linear?
Sometimes the relationship between two variables may not appear to be linear. We will look
at these models later in the course.
Linear models are not always the most reliable in the following situations:
e There is not enough data (too small sample size)
The data is clustered together
There does not appear to be any correlation
There are multiple outliers
The general shape of the data does not appear to be linear.
If a relationship between two variables does not appear to be linear, DO NOT force it to be.
Simply state that the overall relationship is non-linear.

Relationship b/W height 8§ shogSize

Practice! Graph the %iven set of data.
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1. Describe the correlation between the variables. Hﬂglﬂt (M)

This S a moduwake/Weaie pesihiye Covvelahon.

2. Draw a line of best fit.

3. What would you expect the shoe size of a person who is 173 cm talle

Approx Size 4 (answevs Wil Vavy depending ON
youw LOBF) E J

4. How could you make the results more reliable?
-Have a bigger Sample Size.
-use morve Speddic sampres
lye.q- 0ge, gender, .
.Use measuvemenn rathev +han Choe Size
Ly\vovies store 10 Stove.



