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What if our MoEs were like our BRAINS?

- MiCRo is a brain-inspired MoE with experts in each layer analogous to four 
brain cognitive networks:

- MiCRo’s specialized experts are interpretable and causally meaningful.

- MiCRo’s behavior can be dynamically steered at test time.

- MiCRo outperforms or matches comparable baselines on both reasoning
benchmarks and alignment to human behavior, while being interpretable.
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Expert Ablations Reveal the Causal Contributions
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Neuroscience Localizers 
Recover Functionally Specialized Experts
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Alignment with Human Behavior on CogBench
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Competitive Performance 
on Reasoning Benchmarks
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Language Localizer

Brain-like specialization 
→ more interpretable, and capable reasoners
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Hierarchy emerges with depth: early layers route to Language, deeper layers specialize
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Language ablation hurts everywhere; reasoning experts matter most in-domain.

Q: Correct the grammar: “She go to the 
park every morning.”

A: She goes to the park every morning

Q: Solve for x: 2x + 7 = 15

A: Subtract 7 from both sides.  Then divide 

both sides by 2: x = 4.

Q: Why did Sarah look away when John 
asked if she was okay?

A: Because she didn’t want him to see that 
she was upset.

Q: Why do people usually eat breakfast in 
the morning?

A: Because after sleeping the body needs 
energy to start the day. Logic Logic Logic World World/Social World Logic
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