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• Logistic regression models the relationship between a set of covariates and a 
binary outcome     :

Logistic regression

Pearson residuals in logistic regression
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• It consists of observations with the same set of covariates.

• Suppose that there are J distinct covariate patterns, for the j-th covariate pattern:

▪        : number of observations;

▪        : number of observed events;

▪        : predicted probability.

Pearson residuals in logistic regression
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Pearson residuals in logistic regression

Pearson Residuals Def. 1 – covariate pattern level:

Pearson chi-square statistic for goodness-of-fit

 

It does not vary across 
observations with the j-th 

covariate pattern
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Computed using all 
observations with the j-th 

covariate pattern



Pearson residuals in logistic regression

Pearson Residuals Def. 2 – individual level:

It can vary across observations 
with the j-th covariate pattern 
due to the observed outcome
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Computed at the observation 
level

Observed outcome

1 0



Pearson residuals in logistic regression

Pearson Residuals– covariate pattern level:

• The use of residuals calculated at the covariate pattern level is recommended for assessing 
the fit of the model
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Pearson Residuals– covariate pattern level:
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Pearson Residuals – Stata:
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• In Stata, logistic regression can be performed using the logit command as well as the 
glm command with family(binomial) and link(logit).

• Both commands allow for the calculation of Pearson residuals, but the computation 
follows substantially different approaches

Def. 2 

Def. 1 
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Pearson Residuals – Stata – Illustrative example:
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Pearson residuals in logistic regression

Pearson Residuals – Stata – Illustrative example  
             Model 1: Single Numerical Covariate
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Pearson Residuals – Stata – Illustrative example  
         Model 1: Single Numerical Covariate
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Pearson Residuals – Stata – Illustrative example  
         Model 2: Single Categorical Covariate
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Pearson Residuals – Stata – Illustrative example  
         Model 2: Single Categorical Covariate
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Pearson Residuals – Stata – Illustrative example  
         Model 3: Multiple Covariates of Different Types
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Pearson residuals in logistic regression
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Pearson Residuals – Stata – Illustrative example  
         Model 3: Multiple Covariates of Different Types
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Pearson Residuals – Stata – Illustrative example  
         Model 3: Multiple Covariates of Different Types
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Pearson Residuals – Conclusions 
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• Distinction between residuals calculated at the covariate pattern level (logit) and 
those computed at the individual level (glm).

• When J ≪ n, residuals calculated at the covariate pattern level are recommended 
for assessing the fit of the model.

• We hope that this contribution helps Stata users towards the correct interpretation 
and practical implementation of Pearson residuals, thereby promoting a more 
informed assessment of model fit.
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