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The “Whats” of Missing Data 

Now 
what? 

So 
what? 

What? 



Regression 

 
 

Predict a 
response, Y, 
given a 
predictor, X. 



Parametric (Linear) Regression 

 
 

The problem of prediction is 
converted into an estimation of 

parameters β0 and β1. 



Nonparametric Regression 

 
 

The problem of prediction is 
converted into an estimation of 
the regression function m(x). 



Linear vs. Nonparametric Regression 

 
 



Linear vs. Nonparametric Regression 

 
 



Simulated Bernoulli and Poisson Regression 

 
 



Simulated Bernoulli and Poisson Regression 

 
 



Nonparametric Regression: Body Mass Index vs. Beta Carotene 

 
 



Example of Missing that Creates Biased Data 



Main Types of Missing Data 

Ignore MCAR 

Depends MAR 

Convert to MAR MNAR 



Regression with Missing Responses – MNAR  

ϒ = m(Χ) + σ(Χ)ε The underlying  
regression model 

Available sample is from:  (Aϒ, A, Χ) 
A is the availability 
variable (Bernoulli) 

Availability likelihood:   (A=1|Χ,ϒ) = 
h(ϒ) 



Regression with Missing Responses – MNAR  

ϒ = m(Χ) + σ(Χ)ε The underlying  
regression model 

Available sample is from:  (Aϒ, A, Χ) A is the availability 
variable (Bernoulli) 

Availability likelihood:  (A=1|Χ,ϒ) = h(ϒ) 

The joint density is (set ψ(y,x) := h(y)f ϒ|Χ (y|x)) 
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