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StatiSticS 3.9
Relating to page 74 of Level 3 Statistics Learning Workbook

Piecewise functions
Sometimes it may be sensible to have a piecewise trendline, with the trendline broken into two (or more) parts.

Example
The following table shows oil discoveries by BP 
Amoco on the US continental shelf (Gbarrel is 
billions of barrels). The scatter graph (with trendline) 
shows the numbers of Gbarrels of oil produced 
versus the numbers of oil wells drilled. 

Number of wells Gbarrels oil

46 5

101 10

157 15

201 18

237 20

301 22.7

337 25

401 28.8

439 30

501 32.1

601 34.1

657 35

701 36

801 37.5

901 38.4

1 001 39.2

1 101 39.5
Data source: QELP
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y = 0.031x + 11.98

R2 = 0.86211

Visually, a single linear trendline does not appear to be the best model, even though R2 = 0.8621 and  
r = 0.9285 (although the data set is actually quite small and a single line may well be a good model if 
more data were available).
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The graph below shows a piecewise model for this data set, in which the data is split into two sections 
with similar-looking trends. A separate linear trend line is fitted to each section of the data. Visually, the 
piecewise model fits the data better than a single linear trend line.
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y = 0.0584x + 4.7586

R2 = 0.9767

y = 0.011x + 28.034

R2 = 0.9435

Each piecewise trend line has an R2-value closer to 1 than the R2-value of the single trend line in the first 
graph, and both r-values (0.9883 and 0.9713) are also closer to 1 than in the first model.

Creating piecewise functions on Excel
The scatter graph of all data values (shown above) shows a 
change in the slope of the graph after 501 oil wells.

Two scatter plots will be drawn on the same set of axes: one 
for 46–501 oil wells, and the other for 601–1101 oil wells. A 
separate trend line will be fitted to each scatter plot.

Using the data set Oil Wells:

Highlight cells A5, B5 to A14, B14 with the mouse

Press: Insert, Scatter and select the top left plot 
(unconnected points)

Right-click on the graph and click on Select Data

Click on Add (to include the remaining data on the graph)

Complete the cells as follows:

Series name: Series 2

Series X values: highlight cells A15 to A21

Series Y values: highlight cells B15 to B21

Click OK then OK again

You should now have a scatter graph made up of two 
different parts.

Click on Series 1 data and add a trend line, equation and R² 
value

Repeat for Series 2.

See piecewise graph shown above.


