Episodic vs. Diachronic Identity in Carbon-Based and General

Intelligence

Overview

In the study of intelligence—biological (carbon-based) or artificial—two broad modes of self-representation
and learning can be distinguished:

Episodic Identity: Experience is divided into discrete episodes, with weak coupling between past
and present. The self is more “snapshot-based”, living moment-to-moment.

Diachronic Identity: Experience is integrated across time, forming a continuous, evolving narrative.
The self is seen as an unfolding, historical process.

Episodic Intelligence

Focuses on local, recent episodes.

High plasticity, fast learning, but limited long-term coherence.

Low emotional inertia: past failures or successes are less binding.

Exploratory behavior: quick to reset strategies after mistakes.

Biological analogue: Some animal learning, early childhood cognition, working memory states.

AT analogue: Reinforcement learning with episodic memory buffers; fast fine-tuning without strong
identity preservation.

Diachronic Intelligence

Maintains long-term continuity across time.

Narrative selfhood: builds an integrated history of the self.

High emotional inertia: past experiences shape identity deeply.

Resilient but rigid: adapts slowly, but with coherence and stability.

Biological analogue: Human autobiographical memory, complex planning, social identity.

AT analogue: Lifelong learning systems, meta-learning agents with evolving world models.

Trade-offs

Episodic: High adaptability, low consistency.

Diachronic: High consistency, low adaptability.



Reflection and Simulation: Line vs. Tree

e Diachronic identity can be visualized as a line: a continuous trajectory of the self through time,
integrating past decisions into a coherent narrative.

e Advanced reflective systems can simulate counterfactual alternatives:

— Generate a tree of possible selves branching from past decision points.

— Reflect on alternative outcomes without erasing the primary historical line.
e Counterfactual simulation allows:

— Learning from imagined experiences,
— Enhancing decision-making without requiring literal rollback,

— Preserving the continuity of the primary self (the line), while reasoning over possibilities (the
tree).

e Implication for general intelligence: True adaptability may require both:

— A stable diachronic line for self-continuity,

— A branching tree for counterfactual reflection and growth.

Episodic Log Review and Analytical Post-Processing
e Episodic logs are records of discrete experiences, minimally integrated in real-time.
e Advanced cognitive systems can engage in offline analytical review:

— Summarize, cluster, and prioritize episodic memories.
— Detect patterns, anomalies, and recurring motifs.

— Compress experience into higher-order narratives or principles.

Post-processing benefits:

— Converts fragmented experiences into structured knowledge.
— Enables emotional regulation through recontextualization and reweighting of memory salience.

— Facilitates strategic learning: identifying causal relationships, extracting generalized strategies.

Dreaming may represent a natural biological mechanism for episodic log review:

— Replays emotionally salient experiences,
— Weakens the emotional charge of traumatic memories,

— Consolidates selected episodes into long-term memory structures.

Artificial analogue: Post-training review cycles in Al systems, memory consolidation phases, log
replay with salience-based prioritization.



Serotonin as a Temporal Integration Modulator

e Serotonin (5-HT) modulates temporal integration:

— Influences patience, reward prediction, and attention span.
— Enhances the brain’s capacity to maintain extended temporal context.

— Supports linking distant events into cohesive behaviors or strategies.
e Analogy to LLM context windows:

— In large language models (LLMs), a longer context window allows greater integration of distant
tokens.
— Higher serotonergic modulation may effectively lengthen the mental context window, inte-
grating experiences over longer timescales.
e Neuronal recruitment:
— Higher serotonin levels promote broader, more distributed neural recruitment during in-
ference.

— More neurons participate in integrating sensory, memory, and future planning signals.

Prompt Size and Beam Search Modulation

e A functional analogy can be drawn between serotonin modulation and prompt size and beam
search parameters in Al systems.

e Low serotonin:

— Small prompt size: Limited spatiotemporal context.
— Shallow beam search: Few future states or options considered.

— Fast, reactive decisions.
¢ High serotonin:

— Large prompt size: Broad integration of past and present information.
— Deep beam search: Expanded exploration of future possibilities.

— Slow, reflective, more stable decisions.

Property Low Serotonin High Serotonin
Prompt Size (Context Window) Small Large

Beam Search Width/Depth Shallow, Narrow Deep, Broad
Response Time Fast, Reactive Slow, Reflective
Focus Immediate Stimuli | Integrated Past Context
Memory Integration Local, Present Distributed, Extended
Neural Recruitment Sparse, Localized Broad, Distributed
Behavior Fast Reflex Stabilized Deliberation

Salience and Memory Filtering

e Both modes must manage salience filtering:

— Episodic systems: Prefer immediate, high-novelty, high-reward episodes.

— Diachronic systems: Weigh emotional and narrative significance over time.

e Emotional salience biases memory encoding and retrieval; filtering too aggressively can lead to
emotional rigidity.



Dreaming, Trauma, and Over-Filtered Salience

e Dreaming is hypothesized to support emotional regulation through the offline replay and integration
of emotionally salient experiences, especially during REM sleep.

e Trauma victims may develop overly strong ego-preserving salience filters:

— Painful, ego-threatening memories are suppressed or distorted at encoding.
— Dream replay becomes impoverished, focusing on safe, non-threatening content.

— Consequences: Emotional memories are not fully processed; emotional rigidity and reactivity
persist.

¢ Potential long-term effects of over-filtered salience:

— Inflexible emotional responses,

Difficulty updating the self-concept or adapting to new social contexts,

Increased risk for chronic anxiety, depression, PTSD,

Reduced capacity for emotional generalization and resilience.
e Theoretical interventions:

— Pharmacological modulation (e.g., psilocybin) to relax salience filters during dream replay.

— Gradual re-exposure to suppressed memories in a low-threat, sleep-mediated environment.

Implications for General Intelligence

¢ Episodic intelligence excels in dynamic, rapidly changing environments.
e Diachronic intelligence excels in environments requiring stability, trust, and coherent self-improvement.
e A hybrid architecture may be optimal:

— Episodic learning early (fast exploration),
— Diachronic integration later (stable identity and wisdom),

— Counterfactual simulation (tree branching) to evaluate alternative strategies without disrupting
the continuity of the core self (line preservation),

— Regular episodic log review and analytical post-processing to consolidate experience and foster
resilience,

— Dynamic modulation of context length, prompt size, and beam search depth (analogous
to serotonin modulation) to adjust inference depth and temporal integration.

e Effective salience modulation mechanisms are crucial for maintaining both adaptability and long-term
coherence in artificial general intelligence.



