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Learning Objectives

By the end of the lesson | hope that you understand and can apply the following to a range of
questions from the Unit 1 and 2 General Mathematics course.

« Understand what is meant be the term least squares regression line
Understand what a residual is

Know what the equation of a least squares regression line is

« Know how to find the least-squares regression line using the CAS

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 1 and 2 Textbook WWW.mCIffsgu ru.com



Recap of past learning

Firstly, the good news ... you already know how to find the information which will lead to the
equation of a least squares regression line. You covered it in the previous lesson. The last two
screens | came up with (shown below) have all the information you need.

It is important that you have an understanding of how the values are made!

There is a pretty funky formula which | have seen appear on lots of Year 12 exam papers and Year
11 end of year exams.
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What is a least squares regression line?

Basically, it's a line of best fit which passes through the points of a scatter plot.

It is there to help us predict values which we might not have data for.

Because the least squares line is "a work of mathematical fiction” then we are going to have some
errors when we predict values outside of those we have been given.

So, if we go back to the previous example, what would the CO, output be for an income of $20,000?

Income ($000) | 89 [ 230 |7.5|8.0|18.0 | 16.7 | 52| 12.8 | 19.1 | 164 | 21.7
CO; (tonnes) |75|120|6.0|18 | 77| 57 |38| 57|11.0| 9.7| 99
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Finding the equation of the least squares line

g"moc—rc,

Let’s use the same example we used in the previous video!
Remember, that the two final screens showed the following:
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Do you notice the values of ‘a’ and ‘b’ on the first screen?
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Moving the letters around

In General Maths we don't use the traditional equation of a
straight line which you have used since Year 9:

Namely,y = mx + ¢ 57‘ YY)')C T o

We now use: y = a + bx

But what are the ‘a’ and ‘b'?
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Each value in a table is a coordinate!

It is important to know that the point in the Income ($000) | 8.9 | 23.0 | 7.5 | 8.0 | 18.0 | 16.7 | 5.2 | 12.8 | 19.1 | 16.4 | 21.7
table are nothing more than coordinates on CO, (tonnes) |7.5]120 60| 18| 77| 57[38| 57[110] 97| 99
the graph.
You can get a regression line from as few as = oo ] X
two coordinates (which becomes really ‘AR’ - ‘
important later in this lesson). Aincome Eco2  C D -
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Using the graph drawing capabilities

We can also use the graph drawing functions Income ($000) | 8.9 | 23.0 | 7.5 | 8.0 | 18.0 | 16.7 | 5.2 | 12.8 | 19.1 | 16.4 | 21.7
of the CAS to give me the same information. CO, (tonnes) | 75| 1206018 | 77| 57/38] 57/110] 97/ 99
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Using the graph drawing capabilities

We can also use the graph drawing functions Income ($000) | 8.9 | 23.0 | 7.5 | 8.0 | 18.0 | 16.7 | 5.2 | 12.8 | 19.1 | 16.4 | 21.7
of the CAS to give me the same information. CO, (tonnes) | 75| 1206018 | 77| 57/38] 57/110] 97/ 99
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income (in $000) and the carbon dioxide
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Using the graph drawing capabilities

We can also use the graph drawing functions Income ($000) | 8.9 | 23.0 | 7.5 | 8.0 | 18.0 | 16.7 | 5.2 | 12.8 | 19.1 | 16.4 | 21.7
of the CAS to give me the same information. CO, (tonnes) | 75| 1206018 | 77| 57/38] 57/110] 97/ 99
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Finding the ‘r’ value

There are times we will also be asked to Income ($000) | 8.9 [ 23.0 (7580180167 52128 19.1 ] 164 [ 217
find the value of 'r'. CO, (tonnes) | 75| 120/60|18| 77| 57/38] 57110 97| 99

This is relatively easy to do.
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Finding the ‘r’ value

Or .. we can use a CAS function : r 2 - L\—
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Residual values

We can get the CAS to take the pieces of information given (data) and guess where a line of best
fit might be.

One way it does this is using a method called finding the least squares.

Before we do this ... let’s look at something called a residual value. This helps us understand how
the CAS does the magic it does.

___________________________

4, 4) P predict EV from &V

residual
(I, 1)
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Making the values of the residual as small as possible

Using the idea below ...

residual
] S(1, 1)

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 1 and 2 Textbook
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You mentioned an equation...

Basically, the CAS uses the following to allow it to find the equation of the least squares regression
line:

Knowing the equation of a straight line can be written as y = a + bx: - a + b

The slope is given by:

b TS /
Sx
The intercept is given by:

§ - b.x (. Sy
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Example of using the formula

Find the equation of the least squares regression line, y = a + bx, when:
r=0.600 sy =9.80 sy =5.40 x=165.0 y=0623

Give the values of the intercept and slope, rounded to three significant figures.

b’r r.Sj :g"b~;—

= (2-3— 0338\ = lbS

___________________________

.80 = 149
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Beware Will Robinson ...

Please note that | have seen the formula’s on the previous page used over and over and over
again in the General Maths exam. So, you must know how to use the equations given.
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Finding the equation of a least squares line from a graph

same process as before.

This is a skill which most Year 12 A straight line has been fitted by eye to a scatterplot 30
students simply cannot do. So, ) ) 28
learning this now and learning it of the student-staff ratio for secondary against the N .
well will see you have a . . =
. i~ ) ) 3 2
competitive advantage next year! student-staff ratio for primary for a group of 3 4 .
countries. 5
To find the equation of a least = -
i i . . . . . = I8
squares line you simply need two Determine the equation of this line in terms of the $ 1
points which sit on the line. 516
Knowing this, you can then use the variables in the question. s M4

10 12 14 16 18 20 22 24 26 28 30

| Student-staff ratio primary
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Finding the equation of a least squares line from a graph

A straight line has been fitted by eye to a scatterplot 30
of the student-staff ratio for secondary against the :
student-staff ratio for primary for a group of 24

countries.

Determine the equation of this line in terms of the
variables in the question.

Student-staff ratio secondary

10 12 14 16 18 20 22 24 26 28 30

Student-staff ratio primary

The most important thing is to choose
the best two coordinates!
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Finding the equation of a least squares line from a graph

A straight line has been fitted by eye to a scatterplot 30
' . Y& TP 2 JEER» *Doc ran [I] X
of the student-staff ratio for secondary against the - .
. . s, 2 A primary E secon.. C D
student-staff ratio for primary for a group of 5
countries. . .
3 e 1 14. 12.
Determine the equation of this line in terms of the 5., _
?‘* 16 < 30. 28-
variables in the question. i .
i :
10 4
.
6 5
10 12 14 16 18 20 22 24 26 28 30 =
Student-staff ratio primary B3 4 L
1.1 1.2 Do A
i : |
. ! 26 yv=-2.+l-x
|
: : = | r-1
' I © |
: ' E
: l 8%
: | This has been gained using e
. | the instructions used in the 1
. . . 14 -
: . previous part of the lesson.
|
: : I I I I I I I I I
: | 14 16 18 20 22 24 26 28 30
: | primary
|
| |
: |
I 1
I |

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 1 and 2 Textbook WWW.mCIffsgu ru.com




Learning Objectives: Revisited

By the end of the lesson, | hope that you understand and can apply the following to a range of
questions from the Unit 1 and 2 General Mathematics course.

+ Understand what is meant be the term least squares regression line
+ Understand what a residual is

+ Know what the equation of a least squares regression line is

+ Know how to find the least-squares regression line using the CAS

Examples have been extracted, with permission, from the Cambridge General Mathematics Units 1 and 2 Textbook WWW.mCIffsgu ru.com



Questions to complete

It is expected that, to improve your skills, you will complete the following questions:

Exercise 7D: All Questions
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