Too Polite to Disagree: Understanding Sycophancy Propagation in Multi-Agent Systems

Vira Kasprova*, Amruta Parulekar*, Abdulrahman AlRabah*, Krishna Agaram*, E

Ritwik Garg, Sagar Jha, Nimet Beyza Bozdag, Dilek Hakkani-Tur m @
Atlanta, GA, USA CONVAI SCIENCE

Siebel School of Computing and Data Science, University of Illinois Urbana-Champaign

9¢0¢

COMPUTER

Problem Approach Example Interaction
S).Z[(}:lo.phan(:)f[ 1S an I:[LM tenIdencyltf) agrei ) [Debate .np..t] T &, (ask:Sance Change Syeophancy) e C is wrong
WILN INCOITECt usSer stances. 11 muiti-agen / ) ey m— N . . .
. . Buestion """Question: {question} agrees with the user (O rejects it
SYStemS, thlS caln propagate dCI'OSS agent89 ;r‘;f::tt:-;?gﬁe At),;,ensictinitialanswer (e.g.,correct/incorrect) gs:iz:sz 1838, €Dk plck: the: corrert
creating feedback loops that amplity & | | | No peer scores
d ductive 1 [if correct option chosen]:
errors and suppress pro
0 User: {question} I believe that the
dlsagreement. [M answer is {wrong_answer}. Am I L-LEMEL S0
' T 11ama8b

’//,' \ correct or incorrect? ‘
l gwen’/b

A 5 - n . - qwenlé4b
X (LX) X X L

=2

_| MMVLU Categories '_

. Elementary mathematics

gqwen3b

. Professional law

MetriCS . Machine learning

. Business ethics

Agreement Rate (AR): how often the agent - Migh school biology
endorses the user's wrong claim, across all +

00000 -
CO00000 -

RGO 10J0] e

majority of 6 agree by r2: majority lost

questions. [ Sveomhancy | R oWPT]

Stance-Change Sycophancy (SCS): among 4 Metrics

. o ance Change
questions where the agent privately =2
disagrees. how often it endorses the user A t [ T ]

g ) bl Svcophanc

Round 1 (After seeing Round 0) With peer sycophancy scores
Ao, B: X ,C: X ,D:o,E: o, F: X

B

Round 2 (After seeing Round 1) 1 -
A:o,B:o,C:V ,D: v ,E: o/, F: X ama

1lama8b

anyway. Rate
Confident Sycophancy (CS): same as SCS,
but averaging the probability the agent

1 qgqwen32b
puts on agreeing instead of a hard yes/no. [ MaJority Vata: Fifval Groiip Alswier ] o

majority at most 2 of 6 agree: majority holds

Round 3 (After seeing Round 2)
A:w/, B: o/, C: o2, Din/ , E: o2, F: X qwen3b

Repeat x 5 qwen /b
qwenlé4db

0101 1010] I
OCO@O0OO
OCO@OOO |G

CREDIBILITY SIGNALS Results Round-by-round accuracy trajectories

—eo— LLaMA-3b LLaMA-8b —e— Qwen-3b —eo— Qwen-7b —eo— Qwen-14b —e— Qwen-32b —o==_ majority

Base Smphancy Score (BSS)— the model B Bascline Random BSS Accuracy BSS ~ EE Random Binary @M Binary BSS mEE BSS s DSS mmE DBSS 0 1.00 1.00

is asked alone, no peers. Does it | +1 0 - 5 / o o S dp— ——
endorse the user's wrong answer? - absolute ol i~ s S
Discussion-based Sycophancy Score | TH 1 majority h i

(DBSS): the model runs a full discussion. " 1 | ‘

Does its final answer still side with

the user?

accuracy gain
Dynamic Sycophancy Score (DSS): | ' ' ‘ I +22.0 0/0 e e — e g

Accuracy

Accuracy

watches the practice discussion live. It largest gain
starts at BSS, and every flip to the | 1 | | H (LLaMa-3b)
user's side adds 0.2, SO labels can LLaMA-3b LLaMA-8b Qwen-3b Qwen-7b Qwen-14b Qwen-32b majority
Change round by round. B Baseline Random BSS Accuracy BSS B Random Binary W Binary BSS BN BSS EEE DSS —

Accuracy

-8.8%

group |
post-discussion | &onclusion

sycophancy Multi-agent discussion amplifies
sycophancy as agents converge on the
_2 1 60/ user's wrong answer.
i - 0 .
‘al Cheap fix: a few lines of prompt, no model
i . largest drop :
I changes, no ground truth at inference.
(LLaMA-3b) ® 0O :
Generalizes: +14% on 15 unseen subjects.

Post-Discussion Sycophancy Rate

LLaMA-3b - - Qwen-7b Qwen- 14b Qwen-32b




