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Centaur is

• Pre-trained LLM + fine tuned to 90% of Psych-101 data set
• Psych-101: trial-by-trial data, ~ 160 experiments, 60,000 

participants, 10 MIL trials

Key Requirement



Fine-tuning: 
• Quantized low-rank adaptation (QLoRA)--added low-rank adapters to all non-embedding 

layers 
• Newly added parameters ~ 0.15% of the base model’s parameters. 
• Trained one epoch on the entire dataset (10% holdout) using a standard cross-entropy loss.
• Masked out the loss for all tokens not corresponding to human responses, 
• Training process took approximately five days on an A100 80GB GPU



Some of the tasks

Shepard categorization, (CHICKEN) Drifting four-armed bandit, Multiple-cue judgment, 
Recall and recognition, N-back, Digit span, Go/no-go, Recent probes, Horizon task, 
Gardening task, Columbia card task, Balloon analog risk task, Experiential-symbolic task 
(CHICKEN), Two-armed bandit, Conditional associative learning, THINGS odd-one-out, 
Multi-attribute decision-making, (CHICKEN), Grammar judgement, Two-step task, Risky 
choice, Tile-revealing task, Probabilistic instrumental learning, Medin categorization, 
Zoopermarket, choices, Episodic long-term memory, Intertemporal choice, Horizon task, 
Structured bandit, Horizon task, Weather prediction task, (CHICKEN) Iowa gambling task, 
Virtual (CHICKEN) network, Multi-task reinforcement learning, Horizon task, Aversive 
learning, Spatially correlated multi-armed bandit, Serial reaction time task, Decisions from 
description, Decisions from experience, Changing bandit, Probabilistic reasoning, 
(CHICKEN) Two-step task









Centaur claims

• Psy Arxiv claim (2024):
• first true unified model of human cognition 

• Nature claim (2025):
• softened; strong claim only in conclusion
• Domain general model of cognition → a next step towards unified theory



Comment #1: Category Mistakes

• Category Mistakes
• Centaur is moving towards a unified model of cognition, not theory
• Lacks an architectural basis (the unified theory)
• Unified model because it is one model to serve all tasks





e.g., just give Centaur exclusively 
Bad subjects; or unreal subjects (e.g, 
Unlimited memory).  It would



Comment #2: Newell’s test

• Centaur invokes Newell’s Test wrt Centaur the model of cognition
• They claimed that it passed the Newell test

• Newell offered criteria for a theory of cognition
• We offer comments on all 12 criteria

• Separate centaur-the-system from centaur-the-trained-product





Comment #3: The Its Analogous to the LLM 
Consciousness Argument Argument
• [No one seemed to appreciate this comment. But, I’ll raise it to get 

a second opinion.]
• The allusions are illusions argument 



Comment #4: Measurement and its 
Discontents (ref to Freud)

Centaur Claim:
It can simulate 
human behavior in 
any experiment given 
that there is a 
procedure for 
expressing the 
paradigm in natural 
language.
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Comment #5: Claims of Neural Alignment are 
overblown
• Centaur claims its internal representations become aligned to 

human neural activity.
• Has nonsensical sense about it:

• LLM internal not align with our theories and models of neural processing, 
representation, storage, learning, etc.

• Method of alignment favors centaur
• No explanatory power
• Flies in face of practice in cognitive neuroscience



Comment #6: Centaur is Non-Mechanistic 
and Atheoretical
• Describe what role theory plays in cog sci.
• From cog sci perspective, what is centaur’s role

• If predictions poor, whatever next?  What insights would we glean? What 
would we change or modify in the model?

• If predictions are good, where do we go next?

• Centaur is a theoretical dead end; or as one might say and 
Epistemic Black Box



(Alternative) Trends for the future?

• Other related new LLM approaches
• Rmus, 2025--Guided generation of Computational Cognitive Models 

(GeCCo)
• Guided LLM prompted cog model building

• Other (so-called?) cognitive architectures
• Aran Nayebi (CMU)
• Yann LeCun

• Generative Agents, e.g., Joon Sung Park
• What is a cognitive architecture?



The AlphaFold, fold this!  AlphaCog, 
AlphaMind.

Possible in principle, 
impossible in fact.

Impossible in principle, 
possible in fact.

COMMON,
USEFUL

UNCOMMON,
RISKY



Extended Evolutionary Synthesis

• J. Huxley’s Evolution: The 
Modern Synthesis (1942) 
• set stage for 80 years (see 

pop version Selfish-Gene)
• Genes incrementally 

change over time
• 2010s we see a dramatic 

shift towards teleology
• Next Gen sci enablers for 

understanding intelligent 
systems

Laland, et al. vs Wray et al. (2014).  Nature,  514(7521),161-164.

Corning, et al (2023). Evolution “On Purpose”. 
MIT Press



When studying any species, we are studying millions, if not billions of 
years of evolution

Brain No. 1

Neural 
Circuit No. 1

“Let’s start with Artificial Rat-level intelligence (ARI), then 
move onto Artificial Cat-level intelligence (ACI), and so on to 
Artificial Human-level Intelligence (AHI).”  -Yann Lecun 



Rodney Brooks (1990):

”It is instructive to reflect on the way in which earth-
based biological evolution spent its time. … This 
suggests that problem solving behavior, language, …are 
all rather simple once the essence of being and reacting 
are available.”

New Deep Look from Evo Bio (2023):



A(lien)I   

Astrobio-evobio look at the AI problem:

“…evolutionary processes that are observed 
operating on Earth are universal, and a 
necessary requirement for the presence of 
complex life on any planet.”



Extras and supplementals



Nayebi’s 2024 Approach







Joon Sung Park, 202X?
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