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Goal:  Improving the links between visual data exploration 
and statistical modelling	


Focus: Regression models	


Content	
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Interface 1: Visualizing raw data 
Exploratory analysis for model building 

 data patterns 
 subgroups/clusters 
 outliers 

Interface 2: Visualizing raw data and models 
   visual goodness of fit, residual diagnostics 

Interface 3: Visualizing model parameters 
    model comparisons and model interpretation	


Interfacing visualization and statistical modelling	
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Interface 1: Visualizing raw data	
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Looking for structure, outliers and transformations	
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Looking for structure, outliers and transformations	
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Interface 2: Visualizing raw data and models	


Graphical representation of linear 
and generalized linear models	




Adalbert Wilhelm, Jacobs University Bremen, Interactive graphics interfacing statistical modeling and data exploration	


COMPSTAT 2010, Paris, 26. August 2010	


Theus & W. 1996	

Theus & Lauer 1998	


Interface 2: Visualizing raw data and models	
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No-three-way interaction	


Interface 2: Visualizing raw data and models	
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Added Variable Plots	

Interface 2: Visualizing raw data and models	
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Interface 2: Visualizing raw data and models	
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Superimposing residual information: 	

Theus & Lauer (1998), Theus & W. (1996)	


Interface 2: Visualizing raw data and models	
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•  Model assumptions and model improvement	


•  Heteroscedasticity	


•  Moderator effects	


Interface 2: Visualizing raw data and models	
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Explaining heteroscedasticity	


SALNOW ~SALBEG + WORK	


SALNOW = 1540 + 1.92 SALBEG -107.74 WORK	
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Moderation effects: Modelling of longitudinal data: ���
Wages-Data (Singer & Wiblett, 2003)	


•  OLS	


•  Wage increases with experience	


•  Slope depending on education 
level AND ethnicity	
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Moderation effects:	


•  Logistic Regression	


•  Fixed effects of nominal variables	
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Interface 3: Visualizing model parameters���
Groenen & Koning (2004) ���

ANOVA	


Ranking importance of main effects	
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Interface 3: Visualizing model parameters���
Groenen & Koning (2004) ���

ANOVA	


Graphical 
representation of 

interactions	
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Interface 3: Visualizing 
model parameters���

Comparison: Model - Data 
(Gelman, 2004) 	


Graphics as a model 
check 

   
a posteriori predictive 
distribution 

 resampling 
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Interface 3: Visualizing model parameters (Gelman, 2004) 	
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 Various interfaces between visualization and statistical modelling 
Graphics as means  

 to detect model improvements/deficits 
 to understand model structure 
 to interpret parameters 

Different graphical techniques 
 rich selection of basic graphics 
 interactivity 
 trellis display (grid layouts) 

Integrated working environment (iplots, iplots Xtreme, jjplot ?) 
Complementarity of EDA and statistical modeling 

Summary
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