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What is data science?
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At the Center of It All:  Data Science

• The skill set underlying business 
analytics is increasingly called  
data science.

• Data science goes beyond: 
• Traditional statistics
• Business intelligence [BI]
• Information technology

Image borrowed from Drew Conway’s blog
http://www.dataists.com/2010/09/the-data-science-venn-diagram

Or:  “The Collision between Statistics and Computation”

http://www.dataists.com/2010/09/the-data-science-venn-diagram
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At the Center of It All:  Data Science

Is the actuarial profession here?
Should it be?

Image borrowed from Drew Conway’s blog
http://www.dataists.com/2010/09/the-data-science-venn-diagram

Or:  “The Collision between Statistics and Computation”

http://www.dataists.com/2010/09/the-data-science-venn-diagram
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At the Center of It All:  Data Science

Image borrowed from Drew Conway’s blog
http://www.dataists.com/2010/09/the-data-science-venn-diagram

Or:  “The Collision between Statistics and Computation”

Or is it here?
Is that ok?

http://www.dataists.com/2010/09/the-data-science-venn-diagram
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The origin of “Data Science”
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Glamorous Models (I’m not making this up)
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The culture of data science

“The best thing about being a 
statistician is that you get to 
play in everyone’s back yard.”

-- John Tukey 
Princeton/Bell Labs

“The dominant trait among data 
scientists is an intense curiosity… 
This often entails the associative 
thinking that characterizes the most 
creative scientists in any field.”

-- D.J. Patil
Linkedin



Points on a curve
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Explaining variation in “data science”

• “Data science” is an umbrella term

• It spans multiples disciplines and statistical / computer science paradigms

• A continuum of paradigms
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• Some fall more naturally within “actuarial science” than others

• Ok to embrace fuzzy concepts – as long as we remember they are fuzzy

• (“What happens in vagueness stays in vagueness”)
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The second machine age
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The second machine age
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Examples:

• Natural language processing and 

“cognitive computing”

• Deep learning for pattern recognition

• Internet search

• Recommendation algorithms

Sample applications:

• Next-generation precision 

underwriting, fraud detection

• Image recognition – help adjust 

claims

• Speech recognition – customer 

service
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Greater statistics – learning from data 
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Greater statistics – learning from data 
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Greater statistics – learning from data 
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Examples:

• Tree-based modeling

• Ensembles

• Bagging, boosting

• GLM, regularized regression (lasso, 

ridge, …)

• Support vector machines

• Unsupervised learning

• …

Sample applications:

• Ratemaking, price optimization

• analysis of “sparse” digital 

breadcrumbs

• Credit scoring

• Analysis of telematics data

• Precision marketing, customer 

segmentation 

• Setting case reserves
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Playing Moneyball
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Playing Moneyball
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“Whatever else it produces, an organization is a factory that 
manufactures judgments and decisions.” 

– Daniel Kahneman,  Thinking, Fast and Slow

“Human judges are not merely worse than optimal regression 
equations; they are worse than almost any regression 
equation.” 

– Richard Nisbett and Lee Ross, Human Inference

“The market for baseball players was so inefficient… that 
superior management could still run circles around taller piles 
of cash.”

– Michael Lewis,  Moneyball
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Playing Moneyball
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• Kahneman:  thinking fast (Type 1) vs 

thinking slow (Type 2)

• Type 1 is terrible at statistics

• Leads to inefficient markets a la 

Moneyball

• Research dating back to Paul Meehl

in the 1950s

• equations > experts

• (experts + equations) > experts

Sample applications:

• Underwriting complex risks

• Claims triage

• Fraud investigation

• Premium audit

• Predictive hiring

• Risk management, safety analytics
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Statistics’ “first culture”
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Statistics’ “first culture”
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• Rather than just model the data we 

model the process that generates the 

data

• Appreciation for model risk

• Appreciation for parameter risk

• Necessary when you’re in a situation 

where the data is useful but doesn’t 

contain all of the information needed 

for predictions/inferences/forecasts

Sample applications:

• Bayesian loss reserving

• Loss model analysis, VaR

• Precision medicine

• Social science research
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I think we all agree about the opposite of groupthink
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Collective intelligence
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• Prediction markets

• Delphi method

• Combining forecasts

• Philip Tetlock’s “Superforecasting”

Sample applications:

• Emerging risks (e.g. cyber security)

• Underwriting one-off risks

• Hiring decisions

• Strategic, investment decisions
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“Superforecasting”
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• “Foxes [not hedgehogs] choose their ideas from a 
variety of schools of thought.”

• “Reality is infinitely complex”

• “[Be] probabilistic.  Judge using many grades of maybe”

• [Be] intellectually curious

• “Beliefs are hypotheses to test, not treasured to be 
guarded”
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“Superforecasting”
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• “Check thinking for cognitive and emotional biases.”

• “[Be] reflective – introspective and self-critical”

• “Believe it’s possible to get better.”

• “Value diverse views”

• “Be determined to keep at it no matter how long it 
takes”
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