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Which Layer ℓ Should We Extract?
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Choose layer ℓ, and token
position 𝑡

Extract Representation

MLP Probing

QUESTION 1

Best-performing layer consistently lies in the intermediate layers

But varies across model and datasets



Which Token Position Should We Extract?
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QUESTION 2

Representation at the last token are always corrupted by end-of-sequence noise



Hypothesis Criteria

(i) Rich semantic information RankME

(ii) Task aligned features Validation Loss

(iii) Information compression Curvature

(iv) High effective information capacity Intrinsic Dimension 
(ID); FEPoID

Criteria for Automatic Layer Selection  
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None of existing criteria can efficiently and reliably identify high-performing layers



First Effective Peak of Intrinsic Dimension (FEPoID)
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1. Identify all local maximum of 𝑑!"
ℓ

ℓ$%

&

2. Discard candidate peak at layer ℓ if ID monotonically
increase and exceed 𝑑!"

ℓ within a window of size 𝑤.
3. Choose the earliest remaining peak

1st peak · abstract semantic information
2nd peak · lexical or surface-level information

FEPoID



Performance across Models and Tasks
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• Outperforms all layer-selection baselines

• Generalize across QA and summarization
tasks



Layer Selection Performance
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FEPoID consistently identifies optimal or near-optimal layers
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Time Efficiency of FEPoID

the lowest computation time across all benchmarks



First-Sentence Truncation (FST)
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Question: When was the American writer of the a series of four vampire-themed fantasy romance novels born?

LlaMA-Instruct: Anne Rice was born on October 4, 1941. The series is called "The Vampire Chronicles". The first 
book in the series

Last token heuristic First sentence truncation

FST substantially improves performance for all methods considered



Empirical Analysis of FST
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Representations extracted with FST exhibit 
cleaner and more discriminative class structure


