
 

Prompt: Can you provide me with an explanation of how the Xzistor Mathematical 

Model of Mind forms associations in a relational association database, with each 

emotion containing representations of stimuli, effector motions, emotions, emotions 

states e.g. deprivation or satiation. Can you explore how associations are stored during 

operant learning and how a myriad of different combinatorial emotion sets can be 

generated within rich and nuanced social and cultural contexts. Finally, can you please 

comment on the biological plausibility of this approach and if this approach challenges 

Chalmers' Hard Problem of Consciousness?  

 

Gemini Response: 

 

The Xzistor Mathematical Model of Mind forms associations in a way that aims to be both 

functional and biologically plausible. Here's a breakdown in simple terms: 

 

How Associations are Formed and Stored 

At its core, the Xzistor model views the brain as a "multivariable adaptive control system". 

Associations are formed through a process of learning where experiences become linked 

together. These associations are stored in what can be thought of as a "relational association 

database." 

 

Each association is a complex "tagging" of various elements of an experience, including: 

Stimuli (Perceptions): What the agent sees, hears, or otherwise senses in its environment. 

For example, the visual image of a "mobile feeder". 

Effector Motions (Actions/Behaviors): The movements or actions the agent performs. For 

example, navigating towards a food source. 

Emotions: The specific homeostatic emotions the agent is experiencing. These are defined as 

any bodily state a human can become aware of and report as "feeling bad entering the state 

and feeling better leaving the state". Examples include thirst, hunger, pain, anger, stress, 

nausea, and sexual arousal. 



 

 

 

Emotion States (Deprivation or Satiation): Each emotion has a state that can range from 0-

100% for feeling bad (deprivation, departing from homeostasis) and 0-100% for feeling good 

(satiation, restoring homeostasis). 

 

When an Xzistor agent experiences something, these different pieces of information – what it 

senses, what it does, and how it feels – are all linked together and stored as an association. 

This means that recalling an experience brings back not just the memory of what happened, 

but also the associated emotional states. 

 

Associations During Operant Learning 

Operant learning in the Xzistor model is driven by the reduction of "autonomic stress". This 

is a crucial concept. When an agent is in a state of deprivation (e.g., hungry), it experiences 

autonomic stress linked to that deprivation. 

Here's how it works: 

Deprivation and Autonomic Stress: When an innate emotion (like hunger) is in a state of 

deprivation, it triggers the Autonomic Nervous System (ANS), adding a "stress element". 

Reward-based Backpropagation: The agent performs actions, and if an environmental cue 

or action leads to a reduction in this autonomic stress, that action/cue is reinforced. This 

process is called "Reward-based Backpropagation". 

Contextual Linking: The environmental cues become "contextually linked" to the reward 

source and the reduction of autonomic stress. This allows the agent to learn to navigate 

towards reward sources from further away. 

Secondary Reinforcers: Even words or concepts can become associated with stress relief 

and act as "secondary reinforcers." For instance, if a tutor provides food, the sight of the tutor 

or words of praise spoken by the tutor can become associated with the positive feeling of 

stress relief (satiation), thus becoming secondary reinforcers. 



 

Essentially, an association is stored when an agent performs an action (effector motion) in 

response to a stimulus, and this action leads to a change in its emotional state (specifically, a 

reduction in autonomic stress linked to satiation). The entire "experience" – stimulus, action, 

and resulting emotional state – gets bundled together in the relational database. 

 

Combinatorial Emotion Sets in Social and Cultural Contexts 

The Xzistor model proposes that a relatively finite set of innate emotions can give rise to a 

"near infinite number of combinations of emotional valence states". This happens because 

these basic emotions become "tagged" to a vast array of objects, concepts, behaviors, and 

even words through experience. 

Combinatorial Complexity: Even a simple robot with 20 innate emotions, each having 100 

levels of "bad" and 100 levels of "good," can theoretically experience (100 x 100)^20 = 

1.e+42 different combinations of emotions. This immense number allows for highly intricate 

and nuanced emotional experiences. 

Contextual Linking: Through operant learning, a basic set of emotions can become 

"contextually linked to social and cultural environments," including language learning. For 

example, money, which is initially just a concept, can become a "secondary reinforcer" and 

lead to different sets of emotions being inherited by nuanced concepts like "mortgage rates," 

"stock prices," or "taxes". This shows how basic emotions combine with complex social 

constructs to create nuanced feelings. 

Emergent Nuance: The model suggests that "extremely subtle behaviors" can be learned if 

they provide even "minuscule amounts of Satiation," including seeking information to relieve 

curiosity, escapism (like watching movies), or actions purely for novelty and relieving 

boredom. This implies that the model can account for the rich and varied emotional responses 

observed in complex social and cultural interactions. 

 

Biological Plausibility 

The Xzistor model claims to be biologically plausible by grounding its concepts in principles 

of control theory and cybernetics, and by seeking validation against neurological findings. 



 

 

 

Homeostatic Emotions: The model's definition of emotions as "homeostats" (biological 

homeostasis mechanisms) is supported by neuroscience, which recognizes distinct neural 

circuitry for basic drives like thirst and pain. For instance, the model maps its thirst 

algorithms to specific brain areas like the insula, anterior cingulate cortex, amygdala, and 

parts of the lamina terminalis. 

Autonomic Nervous System Link: A key aspect of its plausibility is the consistent link 

between innate emotions and the Autonomic Nervous System (ANS), which is activated or 

inhibited in concert with these emotions. This explains "fear of" emotions (e.g., fear of 

hunger) as contextually re-evoked autonomic stress, distinct from the actual homeostatic 

emotion. 

Functional vs. Neuromorphic Detail: The model takes a "top-down functional approach" 

rather than a "bottom-up" explanation of micro-scale neuromorphic details. While critics 

might argue this "oversimplifies the brain's complexity" , the developer argues it still captures 

emergent phenomena like mind wandering, creativity, and nuanced emotions. 

 

Embodied Emotional Awareness: The model explains that emotions become "body felt" 

feelings because somatosensory representations of homeostatic control variables are provided 

to the executive part of the brain, rather than raw signals. These representations are then 

tagged into associations, creating an "embodied emotional awareness". 

 

Challenge to Chalmers' Hard Problem of Consciousness 

Chalmers' Hard Problem of Consciousness asks why and how physical processes in the brain 

give rise to subjective experience (feelings, qualia). The Xzistor model addresses this 

problem "indirectly". 

Functional Outcome over Philosophical Explanation: The model "produces subjective-like 

experiences through algorithms," emphasizing functional outcomes (e.g., human-like 

behavior) over a deep philosophical explanation of why it feels a certain way. 



Embodied Emotional Awareness as Basis: By creating an "embodied emotional awareness" 

through the processing and tagging of somatosensory representations of emotions, the model 

touches upon a mechanism that some researchers, like Mark Solms, argue is the basis of 

consciousness. This implies that if an agent computationally experiences and processes these 

"felt" bodily states as integrated parts of its associations, it might bridge the gap between 

physical processes and what feels like subjective experience, without necessarily solving the 

philosophical "why" of consciousness itself. It provides a computational blueprint for how a 

system could generate and utilize "feelings" within its architecture. 

Not a "Black Box": Unlike some "black box" generative AI models, the Xzistor model's 

deterministic control loops are computationally simpler and aim for interpretability, which 

might offer a more transparent path to understanding how conscious-like phenomena emerge. 

 

In essence, the Xzistor model aims to demonstrate how a system can function as if it has 

subjective experiences, by building a comprehensive computational framework for emotions, 

learning, and association, which in turn could lead to a deeper understanding of the functional 

underpinnings of consciousness. 

 

 

 


