
Exceptional  service in the national  interest

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology and 

Engineering Solutions of Sandia LLC, a wholly owned subsidiary of Honeywell International Inc. for the U.S. 

Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525. 

Analytical Gaming

Lynn Yang (liyang@sandia.gov)

Kiran Lakkaraju (klakkar@sandia.gov)

Ben Bonin (bjbonin@sandia.gov)

Josh Letchford (jletchf@sandia.gov)

SAND2024-097280



What is wargaming?
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A wargame is a dynamic representation of conflict or competition in a synthetic environment, in which 
people make decisions and respond to the consequences of those decisions [1]

[1] Perla, “Terms of Reference”, MORS Special Meeting, Wargaming Workshop, October, 17-21 October 2016. 
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Some limitations of traditional wargames
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• Experiential rather than experimental
• Player engagement and interaction
• Focused on exploration rather than analysis

• Potential biases
• Sample bias
• Adjudication bias
• Replication challenges

• Hard to collect data
• Limited runs
• Often qualitative
• Data collection is often incidental
• Wargame design is treated as intellectual 

property



Analytical games are laboratories to study strategic interaction
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• Generates synthetic data for theory development and testing

• Especially valuable where observational data is limited or non-existent

• Provides a new type of experimental tool for social science research

• Addresses limits of existing wargaming methods related to causal inference, generalizability, and 
replicability



Analytical games complement traditional wargames
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Traditional wargames focus on insight generation and 
exploration of strategies for players.
o Seminar games

o Tactical games

oMatrix games

Analytical wargames focus on capturing 
large-n data sets for analysis.
o Identifying possible causal relationships

o Proving support for hypotheses

o Bracketing scenario variables

https://warontherocks.com/2019/08/wargaming-has-a-place-but-is-no-panacea-for-professional-military-education/

Development, C., and D. Centre. 2017. “Wargaming Handbook”. Technical report, Ministry of 

Defence - The Development, Concepts and Doctrine Centre. 
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Traditional wargame approaches and analytical 
games, used together, enables iteration and deeper 
analysis of complex strategic interaction scenarios.



Cyber-Physical-Social Infrastructure Climate Change Nexus is a topic 
that is well-suited for analytical gaming
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