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Key Concepts: 

1) Sketching of scatter diagram 

The scatter diagram of bivariate (i.e. containing two variables) data can be easily obtained using 

GC. Students are advised to refer to lecture notes for the GC operations to obtain scatter diagram. 

Note (1): 

Students are required to recognize and identify the scatter patterns that display positive, negative 

and/or zero correlation, which can also be deduced by considering the value of product moment 

correlation coefficient. 

2) Product Moment Correlation Coefficient i.e. r 

The value of r can be obtained easily using GC if all data points are provided in a table. Students 

are advised to refer to lecture notes for the GC operations to obtain r. 

For data provided only in the summation form, students must use the formula provided in MF15 

to evaluate r: 

i.e. 
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where x  and y  are the sample mean of x and y respectively e.g. 
n

x
x
∑

= . 

Special Example on r: 

Certain questions may not provide the data in the tabular or summation forms. They may simply 

provide the two least square regression equations. 

For instance, 



 
Summary: CORRELATION & LINEAR REGRESSION 

2 © 2010 Mr Teo | www.teachmejcmath-sg.webs.com 

 

Least square regression line y on x is given as y = 0.2x + 3 

Least square regression line x on y is given as x = 4y + 5 

Here, r can be obtained by using the formula, bdr =
2 , where b = 0.2 and d = 4. 

Hence, r = 0.894 for this example. 

Note (2): 

The values of b and d are either both positive or both negative. Can you tell why? 

Note (3): 

The value of r is between -1 and 1 inclusive i.e. -1 ≤ r ≤ 1. 

Students should know how to describe the relationship between the data based on the value of r. 

For example, if r is 0.9, then the data can be described as having a high positive linear 

correlation. 

Also, r is a measure of spread and it is independent of the units involved in the data. This implies 

that if the units of the original data collected is changed (e.g. from minutes to seconds), the value 

of r is not affected. 

Note (4): 

The value of r is unique to the sample data that defines it. If new set of data is included into the 

original sample, the value of r will be different. The revised r value can be easily obtained using 

GC. 

However, if the new data takes the values of x  and y of the original sample, the value of r 

will not change. The prove for this phenomenon can be rather tedious, hence students are advised 

to just remember this as a fact. Similarly, it can also be proven that the least square regression 

equations will also not be affected by the introduction of this new set of data (i.e. x  and y ).  
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To verify that everything in Note (4) is true, students are welcomed to try this simple exercise. 

First by using the data below, determine the values of x ,  y , r, equations y on x and x on y using 

your GC. 

x 10 12 14 17 16 22 20 

y 2.3 2.8 3.1 3.2 2.9 5.0 4.0 

 

Next, using x  and y as the 8
th

 data, find the revised values of r and the equations y on x and x on 

y. I believe you will get the same set of values as with the original set of seven data points, 

otherwise, please drop me an email! 

3) Equations of Least Square Regression Lines (LSRL) 

Y on X: bxay +=  

X on Y: x = c + dy 

The steps required to produce these regression lines using GC should be well documented in your 

lecture notes, please refer to them if required. 

As discussed earlier, the product moment correlation coefficient can be obtained by using 

bdr =
2 . 

Note (5): 

The LSRLs can be plotted onto the scatter diagram. Students are advised to refer to lecture notes 

for the GC operations to do this. 
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Note (6):  

i) The constants a, b, c and d can be obtained using GC if the data is provided in a tabular 

form. For data provided in summation form, students must apply the formula available in 

MF15: 

i.e. 
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Another formula, which is not provided in MF15, worth remembering is: 
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The constant a can be obtained by substituting the values x  and y into the least square 

regression equation. 

ii) The two regression lines y on x and x on y intersect at a point which is the sample mean of x 

and y i.e. x  and y . This point is therefore very useful if either of the equations contain 

unknowns. It has another useful application which is covered in point Note (4). 

iii) The two least square regression equations are used to predict the values of a particular 

unknown as stated in the question. For example, if you are predicting the value of y (i.e. you 

are given the value of x), you must use the least square regression line involving y on x. On 

the other hand, for predicting the x value, you should then be using x on y. 

iv) The value being predicted is valid (or accurate) if and only if the corresponding known value 

is within its own range (i.e. interpolation). For example, imagine you are predicting the y 

value for a range of x values between 1 and 10. If the corresponding x value is 7 (i.e. within 
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the range), the y value predicted using regression equation y on x is valid. If the x value used 

is 11 instead (i.e. outside the range or extrapolation), the value of y predicted will not be 

valid.  

Note (7): 

For a correlation coefficient (i.e. r) very close to 1 or -1, it does not matter which regression 

equations you use to predict a particular variable. However, students are advised to use the steps 

discussed in Note (6) (iv) as the main approach. Of course, for Note (6) (iv) to work, the data 

must at least display a positive or negative linear correlation. 

 

4) Non Linear Data (For H2 students only) 

Certain data provides a scatter diagram that shows no or lack of linear relationship between the 

variables (e.g r is close to 0 or very far from ±1) but the scatter diagram takes a pattern that 

resembles a curve e.g. U or N shape quadratic curve. 

Students should recognize the shape of the curve and select an appropriate equation that can be 

used to describe the data. 

For example, if the data looks like the plot on the left below, which resembles a sketch of y = lnx 

(diagram on the right), then students should consider the expression y = lnx to obtain a better 

correlation between the variables. 
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The more commonly used equations are logarithmic, exponential and quadratic equations. 

Note (8): 

Students should recall the chapter of Linear Law in Additional Mathematics as that forms the 

basics of this section. 

Other Comments: 

• This is a fairly straightforward chapter which accounts for at least 8 marks and most of the 

solutions can be obtained using the GC. As such I advised all students to remember every GC 

operations covered in this chapter. 

• For H2 students, you may benefit by remembering the points covered under Notes (4) and 

(7) since more is expected from this group of students (i.e. deeper understanding or I would 

like to call it appreciation of the chapter). 

y = lnx 
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Final Checklist 

By the end of the topic, students must be able to perform the following to secure maximum points in 

exam: 

• Sketching of scatter diagram and using it to comment on the relationship between the variables (i.e. 

positive/negative linear correlation). When required, identify suspected data point(s) to be excluded 

from the data set. 

• Evaluate the value of the product moment correlation coefficient, r, using GC or formula. 

Comment on the data based on the value of r (e.g. positive linear) 

• Finding the least square regression lines of y on x and/or x on y. Appreciate that the intersection 

between the two regression lines is ( x , y ). 

• Using the least square regression lines to determine/approximate values (i.e. find y given x). 

• Identify cases of extrapolation and/or interpolation where necessary. 

• Application of a square, reciprocal or logarithmic transformation to achieve linearity for non-linear 

relationships (i.e. r is very far from ±1) between variables (H2 students only). 

 


