
ST 117  
5. Regression
Lecture 23/24 Example: Mammals  

Regression diagnostics 
Model fit 
Data transformations 
More examples

(Week 8)



	

	

Module aims

Teaching philosophy: 

• Probably and statistics belong together 
• Examples motivate and illustrate the theory 
• Real-world data are essential for making statistics relevant 
• Lectures are stories rather than lists 
• Your hands-on engagement is key to learning and success 

Details on syllabus and assignment scheme this afternoon.
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(This is a data preparation step for convenience)
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Brain vs Body Weight in Mammals

Hard to see what is going 
on in the lower left corner! 
Too much over plotting. 
Could make extra plot of 
just those values on a 
different scale.
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Old model  
Brain = 91.004 + 0.967 x body

New model  
Brain = 36.572 + 1.228 x body
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(can show this is unbiased estimate of the error variance in the model )



	

	



	

	



	

	



	

	



	

	

19, 32, 33
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Examples for Linear Regression Fit and Diagnostics

Taken from the book by John Rice, 

Mathematical Statistics and Data Analysis, Duxbury Press

1. Yellow dye quantification by chromatography 
2. Stream depth and flow 
3. Breast cancer mortality in 301 countries



	

	
John Rice: Mathematical Statistics and Data Analysis, Duxbury Press


1.



	

	

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press

Chromatography figure source: https://www.waters.com/nextgen/us/en/education/primers/
beginner-s-guide-to-liquid-chromatography/identifying-and-quantitating-compounds.html

• Three dye compounds are 
represented by three peaks 
separated in time in the 
chromatogram. 

• Each elutes at a specific 
location.

• Is the area under the peak 
linked to relative amount of the 
dye?

1.

https://www.waters.com/nextgen/us/en/education/primers/beginner-s-guide-to-liquid-chromatography/identifying-and-quantitating-compounds.html
https://www.waters.com/nextgen/us/en/education/primers/beginner-s-guide-to-liquid-chromatography/identifying-and-quantitating-compounds.html
https://www.waters.com/nextgen/us/en/education/primers/beginner-s-guide-to-liquid-chromatography/identifying-and-quantitating-compounds.html


	

	

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press

1.



	

	

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press

1.

Residual plot 
indicates good fit 
(no pattern)



	

	

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press

2.



	

	

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press

2.



	

	

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press

2.

Residual plot is 
imbalanced.



	

	

Use of log transforms:

Residual plot 
indicates good 
fit (no pattern)



	

	

3. Breast cancer mortality

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press



	

	

3. Breast cancer mortality in 301 countries

Can fit model with 

Intercept 0 and 
slope  3.56/10000

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press



	

	

Residual plot has no slope or 
other trends, but shows 
increased variance as 
population grows. 

The is called 
heteroscedasticity

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press



	

	

Residual plot has 
not slope or other 
trends, but shows 
increased variance 
as population 
grows.

John Rice: Mathematical Statistics and Data Analysis, Duxbury Press


