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However, there is a simple way of accounting for this in our model. More specifically, to model a non-linear 

relationship between a predictor and outcome we add another term to our first-order model. The exact term 

we use depends on the form of the non-linear relationship, though. Figure 11.6 suggests what is known as 

a quadratic relationship, which is basically shaped like an inverted ‘U’, or more formally has one change in 

direction (also known as an inflexion point), and goes from up towards (but not always completely to) down; 

an inverse quadratic is like a regular ‘U’, going from down towards up. These two forms are most commonly 

used and can explain many different forms of non-linear relationship, The other, most common form of non-

linear relationship is a cubic, which has two inflexion points and basically can be thought of as an ‘S’ shape.

So, for the quadratic form shown in Figure 11.6 we would start with a simple first-order model:

ŷ b b x= +0 1 1

where the outcome variable is sales and the predictor is miles driven. To account for a non-linear relationship, 

we must add in another predictor term, of a specific form for each type of non-linear relationship. For a classic 

quadratic like we have here, we need to add a squared term to the equation, as follows:

ŷ b b x b x= + +0 1 1 2 1
2

Can you see what has happened here? In practice, we have squared the miles driven variable and added 

it to the model, so we now have two b coefficients. This model is still considered to have one predictor 

technically – because the two variables are essentially representing the same thing. The squared term 

accounts for the quadratic non-linear relationship. This is termed a second-order model.

This basic technique gives us some pretty sensational levels of flexibility, simply by using different terms for 

the non-linear relationship. For an inverse quadratic we would use a negative squared term, and for a cubic 

we would use a cube term. These terms are often referred to as power terms or even polynomials by some.

Interactions

Consider the following highly relevant situation in many organizations: an HR manager is interested 

in predicting the level of turnover of managers in the firm (i.e. how many leave the firm). He has infor-

mation on the length of service of managers and also the results of a staff survey that measured the 

‘motivation’ of the managers. A first-order multiple regression model might look like this:

ŷ b b x b x= − +0 1 1 2 2
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