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The Project on Nuclear Gaming is a consortium.
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Nuclear Science and Security Consortium, an NNSA-
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Center for Global Security Research
Providing expertise in weapons effects and international security
Mentoring and hosting of student interns
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Research Design: How Do We Study Nuclear Issues?

Traditional Approaches: Our Contribution:

= Empirical data = Experimental Wargaming
= Formal models =

= Computer-based models

= Survey Experiments
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The Project on Nuclear Gaming

Research Questions:

- How can experimental wargames be used to
examine real-world problems?

- What impact might varying weapon capabilities
have on deterrence and strategic stability?

Partnering and Mentoring Objectives:

- Strengthen and leverage existing partnerships
between National Labs and Universities

- Engage the next generation of scientists,
analysts, and researchers on nuclear matters

PoNG is NOT making an assessment
of any specific national policy or

conflict scenario, but is informed by a
long history of strategy and concepts.
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In theory: What are the impacts of Tailored Effect NWs
on deterrence and strategic stability?

Potential Costs of Tailored Effect NW:

- Breaking the nuclear taboo/Lowering threshold of nuclear use (Tannenwald 1999, Rovere and
Robertson 2013, Doyle 2017)

o Lack of utility (Nelson 2010)
o Crisis instability
= Blurring the distinction between conventional and nuclear weapons

= Risk of inadvertent escalation if the adversary cannot discriminate between low- and high-yield attack
(Sagan 1992, Posen 2013)

= |nability to control escalation (Work 2015)

> Proliferation risk: Encouraging other countries to develop their own low-yield nuclear deterrent
(Coyle and McKeon 2017, Gerstein 2018)

Potential Benefits of Tailored Effect NW :
- Tailored effect weapons less likely to lead to civilian deaths (Carpenter 2016)
> Increased probability of damage/kill for a given yield (Gen. Schwartz 2014)
> Providing a more credible nuclear deterrent for certain regional scenarios (Lieber and Press 2009)
o Raising the threshold for nuclear use (Williams and Lowther 2017) p
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Tailoring a long-standing method...

Seminar and Scenario-based Wargaming

* Analysis
« Often designed around particular policy challenges
» Used for national and military policy, planning, and decision-making

» Pedagogical Tool

* Design
« “Open-ended” design with large game staff and in-depth preparation
« Ex. Blue vs. Red cell with White cell adjudication
» “Structured Exercises”

- Ex: Deterrence and Escalation Game and Review (DEGRE)
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The Project on Nuclear Gaming uses
controlled experiments...
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Time left: 00:48

> Highly structured scenarios
> Rules-based adjudication
> Structured player dynamics

> Quantitative data collection

SIGNAL Board
> Highly structured scenarios

> Rules-based adjudication

> Fluid conversation and over-the-table player dynamics

> Improved quantitative data collection
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-.and benchmarks them against existing methods.

SIGNAL TTX
> Fluid exploration of scenario features, player concerns, and boundaries for outcomes

> Control team adjudication
o Qualitative and narrative data collection

SIGNAL Survey Experiment
> Questionnaires focused on evaluating subject responses to specific situations

> No dynamic interaction
o Serves as a control set
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SIGNAL includes critical aspects of deterrence,
escalation, and decision making.

Important elements and actions
o Military
> Economic
> Political/diplomatic

Important behaviors and mechanics
o Bargaining
> Signaling
o Uncertainty
o Cooperation
- Deterrence
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SIGNAL design enables exploration of a rich set of
scenarios.

Military capabilities of players:

> Traditional NW 0 IO o
. - : ey S
High-Precision Low-Yield and EMP NW : SIGNAL

o Conventional Forces

Conventional
Military

Electro-Magnetic High-Precision
Pulse Nuclear Low-Yield
Weapon Nuclear Weapon

> Cyber Capabilities

- Defensive Capabilities

Executed via a series of rounds, each with three
phases:

- Signaling Phase for Diplomacy/Threats

> Action Phase for Making Moves
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SIGNAL is created using experimental design
principles.

Two factor, between-subjects design:
« Two conditions, Treatment and Control that vary player capabilities.

Estimated time to play:
 SIGNAL Board: 2-4 hours
« SIGNAL Online: 1-1.5 hours

Key design elements: ‘
« Abstract Environment: Abstract countries. Reduces impact of cultural | “« = « = “\ﬂb S e e e e
stereotypes/role-playing. 9090 @ SIGNAL @
* Minimal Stochasticity: Few actions are stochastic which increases
controllability.
« Multiple Avenues for Winning: Players can succeed in multiple ways,
allowing for diversity of play.
* No white cell/adjudicator: Rules are provided to players. Facilitators
available to help in board game.
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Experimental wargaming enables evidence-based
conclusions.

Replicable and Reproducible

> Strengthen our conclusions and address human variability by replicating a set of initial
conditions and capturing significant quantities of data.

Controllable

> Allow for variable manipulation in initial conditions as well as systematic in-game
manipulation to test hypotheses.

Clearly Instrumented
- Capture clear data on player actions & in-game communications.
Neutral
- Researchers uninvolved with the experimental data collection, reducing bias.

Fidelity/Complexity
- Create an environment that captures the key features of the world surrounding the
research question while simple enough to capture core strategic dynamics.
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SIGNAL Online was released to the public in May 2019 and has already
generated over 375 games with players from around the world.
p O B



SIGNAL Board data collection events are designed for
replicability.

Upkeep Sheet Game ___

O Step 1: Return all cards and signaling tokens to your hand.

O Step 2: Count your food °

Exploration Randomization Data collection

[J Step 3: Count your population and support

-3+ (x Q)

« Explanation of « Explore game play ¢ Players randomly  « Play commences A o Dl o B P
rules. -- data not assigned to with data collection. popuatin K- A £
« Guided scenarios. collected. condition and other O e _ . e
players ?::'p 4: Adjust your population until there is enough food to support them
» Exploration: Players explore game before playing for real. T o & o e o @
« Rapporteurs: Trained rapporteurs circulate to answer questions. 0 e Countyour esures. et ot esrces i st g

Reduces player uncertainty in rules. |
play y 0080

« Player-led data collection: Players take notes on moves, overseen by s 4
ra p po rte u r.. 0 Ste;Lclleu m(;r:e.uiell:\:ra;nrl;r: gms from Step 6.
» Potential for mistaken collection of data, mitigated by rapporteurs o e e e et s

oversight.
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SIGNAL Board has been deployed in several data
collection events.

Dec. 3, 2018: UC Berkeley
» Subjects: Students and faculty in related
fields and professionals
- 15 games
Dec. 5, 2018: Project on Nuclear Issues
(Hosted by Rebecca Hersman)
» Subjects: Members and affiliated
professionals of the PONI program
« 17 games
April 5, 2019: King’s College, London
(Hosted by the Wargaming Network at KCL)
» Subjects: Students, faculty and
professionals
« 12 games
May 8, 2019: UC San Diego (Hosted by Erik
Gartzke)
» Subjects: Students in related fields
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Visualization of game actions illustrate trends in
player behaviors and strategies.
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Establishing Conflict Classes from raw data enables
analysis of conflict escalation dynamics.

Cyber Conventional | | Conventional | | Conventional Traditional EMP HPLY EMP & HPLY Games
Missile Missile & Nuclear that “went
Cyber nuclear”

Multi
EMP &
HPLY

Nuclear
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Nuclear
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Nuclear
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NOTE: While based on real data, .
these results are preliminary, non- o ' Control G
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The Project on Nuclear Gaming is part of a bigger
vision for enhancing the study of conflict.

Game
Theory

l

Game
Analytics

Real Behav.
Conflict Science
Data Princ.
\

Future Integrate ‘Informed’
Research with ML =& Conflict
Areas Methods Models
Focus of | Synth. Synth. FocUS
Other Observ. Expert. of PONG
Efforts Data Data

Strategy
Analytics




Play the game!
R

https://pong.berkeley.edu/e-game

PLAY THE GAME!
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