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Can we improve transformers by skipping and duplicating their layers?
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(at the example of Qwen3)

Inspiration: David Noel Ng, LLM Qwen3-8B improves on a 6-domain subset of MMLU-Pro when repeating a middle block (layers 18-22).

Neuroanatomy: How | Topped the
LLM Leaderboard Without Changing The representational and behavioral patterns in all three figures agree on two boundaries: layer 6 and layer 25.
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Li et al. [1] introduce program-of-layers (PoLar), using layers of transformers as a library of functions rather :
than a fixed sequence. They further train a lightweight router, that predicts programs for unknown R oSN\ e (@) L
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Functionally, we see an analogy to the thalamus routing computation across cortical areas. That ' program
cortical areas realize attention-like computation is described in Babu et al. [2]. Larkum [3] argues thata - T T .
column’s architecture and its interaction with the thalamus let the brain integrate context into local center of the circle with "
computation and distribute the context-sensitive output around the cortex. ~n e+ 42y — 9
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SR I R RIENVETEN Searching programs: Running a Monte-Carlo Tree Search for every sample (nere, focused on DART-Math, splitinto 5 difficulties).
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Major related works are LayerDrop, LaCo, Mixture-of-Depths, ShortGPT, LayerSkip, FlexiDepth,
Ve ry re lated MindSkip, GateSkip, DR.LLM, and, of course, PoLar [1] itself.

Th 9 ' In our paper, we give more detail about the MCTS, go deeper into program robustness, training a router on
e re S m O re . top of found programs, looping multiple times, and check the method on another dataset.
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