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Zero-Inflated Distributions 

• Arise when count data have more zeroes than would be 
expected from the usual Poisson and negative binomial 
distributions 

 

• Examples include: 

– Number of days a student is absent from school 

– Number of fish caught by visitors to a state park 

– Number of times a machine fails each month 

– Number of defects in samples from a production line 

 

• Zeroes are often caused by two separate phenomena 
and are sometimes referred to as “true” zeroes and 
“excess” zeroes 
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Sample Data (n=3600) 
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Zero-Inflated Poisson Distribution 
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λ = 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙 𝑚𝑒𝑎𝑛 𝑒𝑥𝑐𝑙𝑢𝑑𝑖𝑛𝑔 𝑒𝑥𝑐𝑒𝑠𝑠 𝑧𝑒𝑟𝑜𝑒𝑠  

 

α = probability of excess zero 
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Data Input Dialog Box 
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Analysis Options Dialog Box 
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Tables and Graphs 
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Fitted Distributions 

Histogram for Defects
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Analysis Summary 
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Goodness-of-Fit Tests 
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Zero-Inflated Count Regression 

• Fits a regression model where the dependent 

variable has excess zeroes 
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Two Models for Zero-Inflated Regression 

1. Zero-inflated model 

 

– Count component: Poisson or negative binomial 
distribution to describe the distribution of counts 
(Y=0,1,2,…) 

– Zero component: binomial distribution to describe the 
probability of excess zeroes 

 

2. Hurdle model 

 

– Count component: zero-truncated Poisson, negative 
binomial or geometric distribution to describe the 
distribution of positive counts (Y=1,2,3,…) 

– Zero component: binomial or censored Poisson, negative 
binomial or geometric distribution to describe the 
probability of all zeroes 
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ZIP Regression 

• For the count component, a log-linear 

function links the conditional Poisson 

mean λ to the independent variables 

 

• For the excess zeroes, a logit function 

links the binomial probability parameter  
to the independent variables 
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Data Input Dialog Box 
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Model Specification 
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Analysis Summary 
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Tables and Graphs 
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Analysis Summary 
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Model Comparisons 
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Simplifying the Model 
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Probability Distribution 
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Means Plot 
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Zero Component 
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Predictions 

 

 

 

• Conditional mean: 𝜆 = 1.36291 

• Prob. of excess zero: 𝛼 = 0.187532 

• Unconditional mean: 𝑌 =  1 − 𝛼 𝜆 = 1.10732 
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Slides, Data and Recorded Webinar 

Posted at: 

    

 www.statgraphics.com/webinars 

 

Also check our website for upcoming webinars. 


