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¢ A looped language model predicts language cortex than a deep feed-
forward one — and only there

On bit-identical electrodes, the recurrent (48 unrolled states) beats single-pass GPT-2 XL (49 layers) at encoding higher-order
language cortex — but not true auditory cortex. Inside the loop, it is the across-pass recursion step, not within-pass depth, that tracks the
brain's processing-time hierarchy.
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Foundation — the yardstick + fair-pool controls. On the same 114 GPT-2- within-model: a skeptic shows the auditory EAC control also drifts with step — so this

significant language electrodes (8 subj) beats GPT-2 in peak encoding decomposition is presented as a within-model mechanism, not as a language-specific
(85% of electrodes above y=x: +0.030 - Wilcoxon 0=3x10""%: 8/8 subjects). The claim (that role is carried by the headline). TP (n=6) hatched/degenerate; EAC step bar
win is not a pool-size artifact (49 - 48 match unchanged) nor a feature- flagged.

dimension artifact (dim-insensitive median-rep still +0.022; the auditory control
reverses). 7/7 rigor checks pass, 0 sign-flips over 21 cells; two code paths

agree (r=1.0). CONCLUSION

e Looping wins where it should. A fair, paired, well-powered test shows the
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Methods note. CPU-only re-analysis on cached, frozen encodings (no GPU run); peak read-out unified to sub-
bin parabolic; TP (n=6) labeled underpowered; the step/layer panel is exploratory. A dense 192-rep re-
confirmation (4 passes x 48 layers) is pending as a deferred GPU job.

Scope: one encoding metric, this cohort (9 patients), this scale. Every reported number carries its frozen
source file + figure_spec; data + figures independently checked.

Uri Dar - Cognitive & Brain Sciences, HUJI - 2026 — extends Goldstein et al. 2025 to a looped Frozen data, figure specs & interactive gallery -
transformer uriubuntuserver.taill18306.ts.net/files/research_gallery.html



