
Key Ideas: 

• It is based on narrative, as an organizing structure in intelligence and communication
• Situation theory can be used to implement this model in artificial intelligence.

• Our method models system-level interactions among differing processes.

• This changes the dragon’s significance 
and also alters possible outcomes of the 
story.

Modeling the Resituation of Memory in Neurobiology and Narrative
Beth Cardier1, Larry D. Sanford2, H T Goranson3, Keith Devlin4 Patric S Lundberg5, Richard Ciavarra6, Niccolo Cassas7 & Alessio Erioli8

1,3 Sirius-Beta; 2,5,6 Eastern Virginia Medical School; 4 Stanford University; 7 Bartlett School of Architecture; 8 University of Bologna

Sirius Beta • National Academies Keck Futures Initiative

Science of Intelligence: Computational Principles of Natural and Artificial Intelligence

Fiction Example: Resituation of Causal Role for Dragon 

Neurobiological Example: Resituation of Fear Memory

• Our new diagrammatic modeling method is 
based on principles of narrative.
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Based on narrative principles, this model captures:
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• The outcome is that memory is ‘resituated’ - it nested 
in new structure, and becomes governed by it. 

• The semantic lattice (right) is developed 
from the below narrative-based method to 
model this retroactive reinterpretation. 
• The nodes in the semantic lattice are 
composed of infons from situation theory 
(Barwise, Devlin). 

Dictator behaviours 
and events suspension

funnels

governanceFairytale
Genre

dynamism

situations

Taxonomy

 • Our method models switches of governance 
to understand transfer among processes. 

• Both (1) and (2) exhibit similar behaviors at the 
system level. In both instances, when many 
processes interact, one can dominate others. 
The dominant imposes its structure on the 
others: we refer to this as governance.

• This can cause restructuring of its causal 
affordances and thus also alters potential outcomes.

 • In retroactive reinterpretation, memory is recast;  
the entire system adjusts what was known and what 
comes next. 

• We model these retroactive shifts (and how they are 
triggered) to understand the causal linkages.

• Retroactive reinterpretation is observed in both (1) 
fear memory resolution and (2) narrative inference. It 
is one consequence of switching governance 
between processes.

• A series of experiments on fear memory 
show how biological and cognitive 
domains shift in governance, and how it is 
associated with PTSD.

• When trauma occurs, cognitive 
processes govern outcomes as much as 
physical stimuli. Resolution of physical 
responses involves altering the way the 
mind (in the cognitive domain) perceives 
the feared experience. 

• This resolution requires retroactive 
reinterpretation: the subject’s sense of 
control in the cognitive domain enables 
the overactive immune response to 
switch off.

• Narrative builds new structure between 
inferred contexts to convey the causal 
ontology of a fictional world. 
• Example: In a scene from Game of 
Thrones, a trade situation is expected - a 
dragon will be traded for an army. Instead 
the dragon is used as a weapon and a 
surprising conquest of the city occurs. 

• That shift in causal affordance can be 
mapped using tools from ontological 
diagramming. We add new operators for 
dynamism and cross-contextual transfer.
• This method demonstrates the shift in 
causal affordances enabled by 
retroactive reinterpretation.

• Its special characteristics are suited to 
capturing interaction among differing 
processes of intelligence. 

• Its use of situation theory allows for 
implementation as structured models and 
feasibly executable reasoning systems.

• Two forms of intelligence are studied to 
understand their behavior at the system level: 
(1) the resolution of fear memory (neurobiology/
cognition);  
(2) the retroactive reinterpretation of information 
via narrative inference (cognitive narratology). 

Modeling Across Neurobiological Systems 

Narrative-Based Modeling


