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Decision Science

Analysis: What decisions do people face?
Description: How do people deal with those 

decisions?
Intervention: How can people be helped to 

make better decisions? 



A multi-disciplinary field,
with contributions from

psychology
economics
philosophy
management science
operations research
neuroscience
political science
…



Intellectual Roots

von Neumann & Morgenstern (Princeton)
formal models of rationality

Raiffa/Edwards (Michigan)
rational solutions to applied problems

Simon/March/Cyert (Carnegie Mellon)
boundedly rational strategies for complex 
problems

Tversky & Kahneman (Hebrew University)
heuristics and biases (limits to judgment)
prospect theory (limits to rational choice)



Basic Science



Applied Science



energy conservation domestic radon
sexual assault solvents
plague EMF 
climate change UXO
detergent violent radicalization
breast cancer phishing
tornadoes nuclear power (in space)
herpes (stigma) Plan B (morning after pill)
xenotransplantation neonates
emergency medicine vaccines
… … 

Some Applications



ARPA decision analysis (1974-1979)
DHS STAC (2004-2009)
EPA HSAC (2006-2009)
CIFA violent radicalization (2007-2009)
DRDC emotions and judgment (2007-2009)
ODNI Futures for Afghanistan (2008)
Artis Research “sacred values” (2009-present)
NAS (for ODNI) analytical methods (2009-11)

Some Defense-Related Applications



https://www.whitehouse.gov/the-press-office/2015/09/15
/executive-order-using-behavioral-science-insights-better-serve-american



Scientific Landscape

Large, largely parallel advances in
— Analytical methods
— Judgment and decision making
— Economics (relaxing rationality assumptions
— Statistical analysis (big data, data mining)
— Organizational behavior (innovation)



Application Landscape

— Uneven execution (single discipline, 
limited subject matter expertise)

— Poorly calibrated claims
— Poorly integrated within organizations
— Largely manipulative
— Largely for repeated decisions



Consensus Report Edited Readings

NRC Committee on Behavioral 
Science for Intelligence Analysis

http://www.nap.edu/catalog.php?record_id=13040 http://www.nap.edu/catalog.php?record_id=13062

Sponsored by the Office of the Director of National Intelligence
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vonWinterfeldt, D. (2013). Bridging the gap between science and decision making. PNAS, 110, 14055-14061

A Decision about a Breech Birth
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Decisions to Take Saw Palmetto

Eggers, S.L., & Fischhoff, B.  (2004).  A defensible claim?  Behaviorally realistic 
evaluation standards.  Journal of Public Policy and Marketing, 23(1), 14-27. 



Decisions about MMR Vaccine

Downs, J. S., Bruine de Bruin, W., & Fischhoff, B.  (2008).  Patients’ vaccination 
comprehension and decisions, Vaccine, 26, 1595-1607



Communications about MMR Vaccine

Official communication

Skeptic communication
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Casman, E., Fischhoff, B., Palmgren, C., Small, M., & Wu, F.  (2000).  Integrated risk model 
of a drinking waterborne Cryptosporidiosis outbreak.  Risk Analysis, 20, 493-509 

Decisions about Cryptosporidium Intrusions



London: George Routledge & Sons, 1921







Representing Uncertainty

Campbell, P.  (2011).  Understanding the receivers and the receptions of science’s uncertain messages.  
Philosophical Transactions of the Royal Society, 369, 4891-4912.   



Uncertain Economic Knowledge

Aikman, D,, Barrett, P., et al.  (2011).  Uncertainty in macroeconomic policy-making: art or science.  
Philosophical Transactions of the Royal Society, 369, 4798-4817.   



http://dx.doi.org/10.1126/science.aaa6516



“Computable” Models

Could run the numbers if data needs could 
be satisfied.

Forces precision in definition of variables 
and relationships.

Does not privilege more quantifiable 
concerns



“Computable” Models

Common platform for data aggregation
Focus for group discussion
Audit for requisite expertise
Structure scenario generation
Computationally tractable sub-models
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Behavior Follows Simple Principles



Some Simple Principles of Judgment
People are good at tracking what they see, 

but not at detecting sample bias.
People have limited ability to evaluate the 

extent of their own knowledge.
People have difficulty imagining themselves 

in other visceral states.
People have difficulty projecting non-

linear trends.
People confuse ignorance and stupidity.



Some Simple Principles of Choice
People are insensitive to opportunity costs.
People are prisoners to sunk costs, 

hating to recognize losses.
People may not know what they want, 

especially with novel questions.
People consider the return on their 

investment in making decisions.
People dislike uncertainty, 

but can live with it.



Behavior Follows Simple Principles

However,  
the set of principles is large,
the contextual triggers are subtle, and
the interactions are complex

As a result, research is needed for each 
decision.
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Schwartz, L., & Woloshin, S. (2013). The Drug Facts Box: Improving the communication 
of prescription drug information.  PNAS, 110, 14069-14074.   





FDA Risk Communication 
Advisory Committee (RCAC)

http://www.fda.gov/oc/advisory/OCRCACACpg.html



RCAC Recommendations
Communication for Emerging Events

Have a consistent policy in all domains
Provide useful, timely information
Address: risks and benefits, uncertainty,

personal actions, FDA actions
Audience needs should drive agency 

analyses
Use standard formats; evaluate routinely
Consider needs of diverse populations

http://www.fda.gov/oc/advisory/OCRCACACpg.html
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FDA. (2013). Structured approach to benefit-risk assessment for drug regulatory decision making.  
Draft PDUFA V implementation plan (2/13).  FY2013-2017.



Recognizes scientific and policy judgment
in all analyses

Quantifies the quantifiable, without ignoring 
other concerns

Highlights ethical and political tradeoffs, 
rather than burying them in a metric

Supports risk management

Decision Science Principles in 
FDA’s Benefit-Risk Framework

Fischhoff, B.  (in press).  Breaking ground for psychological science: 
The U.S. Food and Drug Administration.  American Psychologist
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Consensus Report Edited Readings

NRC Committee on Behavioral 
Science for Intelligence Analysis

http://www.nap.edu/catalog.php?record_id=13040 http://www.nap.edu/catalog.php?record_id=13062

Sponsored by the Office of the Director of National Intelligence



Objective

Enhance the human capital of the 
intelligence community



Everyone should have conceptual 
mastery of basic analytical methods.

Organizational processes should 
support sound decision making.

Rely on established science.
Evaluate everything.
Develop research collaboratively. 

Recommendations



Operations research
Game theory
Signal detection theory
Political theory
Reasoning
Judgment under uncertainty
Communication with stakeholders
Group processes
Workforce development
Accountability systems
Organizational change

Established Science (Analysis)
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Accountability systems
Organizational change

Established Science (Process)







Two Possible Collaboration Models



The Public Opinion Quarterly,  Vol. 13, No. 3 (Autumn, 1949), pp. 377-404 

Episodic Mobilization



Dedicated Resource Centers

Medical Research Council 
Applied Psychology Unit 

(15 Chaucer Road, Cambridge, UK
(1944-1998)
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Led by Senior Scientists
Kenneth Craik
Sir Frederick Bartlett
Norman Mackworth
Donald Broadbent
Christopher Poulton
Alan Baddeley
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Aligned Incentives

Publish in top journals
Demonstrate usefulness
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Collaboration Seen as Essential

Applied basic science
-- evaluating accepted science in 
applied contexts

Basic applied science
-- pursuing fundamental topics arising 
in applied contexts

Alan Baddeley
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