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Finding: Value-non-mixing contributes to AS and MAs
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| 2. Value-non-mixing contributes to AS/MAs

| Self-concentration — Value-non-mixing | Results
« Own Value only Distinct token at position 3 - heatmap (left), activations (right)
.. . . Llama-3.2-3B - layer 14 - T = 7 example (main: T=64)
—No mixing of distinct Value vectors o o o
. RQ city.
Does Value-non-mixing contribute to AS/MAs? city 08 oo
- - table
- Experimental design: . 0.6 400
Value-non-mixing without self-concentration - . 200
—>Repeated-token inputs city - o
city 0.2 /
e.g. ”AA BAAA - N - 0.0 ° ¢
Value-non-mixing Value-mixing )
A: repeated token o Value—non—mixing: AS/MAs emerge
B: distinct token « Value-mixing: AS/MAs rarely emerge
| BOS / ROPE: First-position effects | Future Work

» BOS relocation: ) _ L _ L
AS/MAs still emerge at the first position Value-vector similarity and a continuous mixing index

Models with default BOS insertion - BOS moved to position 16 » Model and mpUt dependence

. First-token key-side RoPE index change: « Head-level pathways and early-layer contributions
No substantial drop in Sink?-3 | - Naturally occurring intermediate sinks

5 models - w/o BOS

The 2026 Conference on Empirical Methods in Natural Language Processing (EMNLP 2026)



