
Big Math For Big Problems 

Predicting Predictions: The Use of Bayesian Model 
Averaging To Select Models 



Diversification In Retirement Planning 
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Concentration Is Common In Modeling 
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Explosive growth in digital data is driving a search for better software models.   
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Data Grows In Two Ways 

Long Data 
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Implications Of Wide Data 5 
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10 variables = 1,024 
possible models 

100 variables >1 x 1029 
possible models 

1,000 variables = nearly 
infinite models 

~large jar of jelly beans > grains of sand on Earth > all the atoms in the universe 

As the width of a data set grows, the number of possible relationships among the 
variables grows super-exponentially. 

Crop genetics problems 
routinely have 10,000+ 

variables 

Rare events, like a power 
plant failure or a security 

breach 

Common problems with a 
small number of variables like 

retail sales predictions 



Diversification Mitigates Risk 6 
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Best Model 3 Years from 
Now 

Best Model When Energy 
Prices are Stable 

Best Model for Hot 
Weather Best Possible Model Ever? 



Ensemble: Same data sources with 
same analytical approach 

Portfolio: Diverse data sources and 
diverse analytical approaches 

Ensemble vs. Portfolio Diversification 7 
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The Catch 
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Common Issues In Portfolio Management 

Correlation / 
Co-Linearity 

Negative 
Weights 

Hypothesis 
Bias 



Proposed Solution 9 
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Mathematics 
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The combination of advanced machine learning and Bayesian networks can 
address common portfolio issues. 



Example Of Portfolio Of Models  10 
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A portfolio would track performance against important scenarios. 



Beyond Algorithms 

Ideally, our learning regarding algorithm performance goes beyond predictive 
performance but also measures outcomes from interventions. 
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x = Ay2 + Bz + ε 
   

   

  

$ 



The Benefits For Big Problems 

§ Risk management 

§ Rigor and scale with which models can be compared 

§ Ability to integrate latest algorithmic advances 

§ Closed loop learning 
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A portfolio approach to software modeling is worth the effort when done well. 
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