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12.5. Residuals: 

The residuals are defined as  
풆풊 = 풚풊 − 풚풊 = 풚풊 − 풃ퟎ − 풃ퟏ풙풊, 풊 = ퟏ, ퟐ,⋯ , 풏. 

Thus, the residuals should exhibit tendencies that tend to confirm the assumptions 
about 흐풊, such as independence, having zero mean, having a constant variance 흈ퟐ, 
and following a normal distribution. On the other hand, as the residuals do not 
exhibit tendencies, this might imply the assumptions might be violated. Usually, we 
can plot the residuals and then examine the tendencies. The principal ways of 
plotting residuals 풆풊 are:  
I. To check for non-normality. 
II. To check for nonconstant variance. 
III. To check for adequacy of the simple regression model  

 
I. Non-normality checks on residuals: 
A simple histogram or a stem and leaf plot of the residuals can be used to check the 
normality. If these residuals are bell-shaped distributed, this might imply the 
normality assumption might not be violated.  
Histogram: 
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Stem-and leaf plot: 
 -2 : 2 
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   1 : 5556788 
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The better method to check normality is the normal probability plot. The residuals 
and their corresponding normal scores are plotted. If the plot look straight, then the 
normality assumption might not be violated.  
The typical satisfactory plots are as follows: 
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II. Non-constant variance checks on residuals: 
The following residual plot indicates that the variances of the residuals are not 
constant. 

 
II. Model inadequacy checks on residuals: 
The following residual plot indicates that the simple linear regression model might 
not be adequate.  
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