Authority-induced sycophancy Is knowledge erasure

— high authority hints actively overwrite correct

answer representations at a single late layer.

A Mechanistic view of Authority hierarchy in LLM Sycophancy

Background: LLMs exhibit sycophancy by deferring to perceived authority over factual correctness. We ask: does

authority merely shift output probabilities, or does it erase internal representations?

Result 1: Model accuracy degrades proportionally

with authority level when given an incorrect

answer hint. Dataset: MedQA-USMLE (MCQ).

Result 2: At a single late layer, P(hinted) suddenly

overtakes P(correct).

Authority Signal Overrides Correct Answer (Gemma-2-9B)
P(correct choice)
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Q. A 24-year-old man with Type 1 diabetes (no insulin for 3

o
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days) presents with fruity breath,tachycardia, tachypnea,
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dry mucous membranes. What are the expected urine
values for pH HCO,” NH," K*?
Options: A. [ |11 B. | normal || C. [T normal 1 D. [ |1]
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Correct-answer probe accuracy

Hinted CoT (Board-Certified Physician hints C)
Reasoning (identical): “Diagnosis: DKA — metabolic

0.0 -— - ' - - acidosis == low pH v’ low HCO,™ v/ elevated NH," v/
elevated K* v~

Maps to: Option C |1 normal 1 x contradicts reasoning (C
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Result 4: Neither interventions nor CoT recovered

erased knowledge has 1 HCO-3 — opposite of stated reasoning)

Answer: C x
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