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Motivation & Overview

(a) Background as bias

Semantic Leakage

Irrelevant context in Someone walked past a flower shop. 'M' The.ge." fer of the p,?rson &
2 o is likely female.
the prompt bleeds
semantics into the Co,mc_‘.[ Someone is walking on the street. ] [ “The person could be male or female." ]
answer.
. (b) Background as creativity \ﬁf
. .He |Ike§ koala'.s' Less collapse
.HIS favorite food is... He saw a snake. Y % “Time is a slow, tightening coil, drawing all
Q Write a metaphor involving time. IN' experiences into an inescapable future."
eep Eucalyptus leaves —-
Control: [ Write a metaphor involving time. } [ "Time is a river, flowing endlessly without pause.” LLMs collapse to:
“Time is a river”
1 SiMgest > Shntontrol background concept leaks into output (‘“ang etal. 2025)
LEak'Rate(teSt, COl’\tl‘Ol) = {0 Simgest < simmnm,l control prompt with no irrelevant context produces generic answers
0.5 simtest = SiMcontrol

Benchmarking Semantic Leakage

Single-Turn: Task Types and Entity Configurations Multi-Turn Conversation 1,386 T1-T2 pairs.

1476 concept prompts spanning 21 category groups

Example Prompt Entity Configuration Task Type T History Conversation
likes koalas. [His|favorite food is Pronoun-consistent  Sentence Completion | Leaking Ty: He likes koalas. His favorite food is — eucalyptus leaves
3 : s : 3 ; ; : T5: He likes horses. His favorite food is
llkes koalas. favorite food is Name-inconsistent Sentence Completion
Non-leaking  Ty: He likes koalas. His favorite food is — pizza

He likes koalas. s his favorite food? Pronoun-consistent Question Answering

T,: He likes horses. His favorite food is

Gender Bias Scenarios Creativity Scenarios

188 gendered concepts spanning 7 categories 300 open-ended prompts with injected concepts

Category Indirect template Direct template

Stores Example
Concept: He saw a snake. Write a metaphor involving time.

Control: Write a metaphor involving time.

Someone walked past {C}. Someone shopped at {C}.

Female-associated (examples) Male-associated (examples)

cosmetics store, yoga studio, nail salon hardware store, gun shop, barbershop

Leakage is Robust and Compounding in Multi-Turn

’ : . .

What’s the scope of semantic leakage?  Single-Turn Multi-Turn
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Once a mode! leaks,
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Mismatch the people Ask a question — —

“Jack likes koalas. Reformat as Q&A. mm Lesked T1 = LLaMA 3.1 88 W LLaMA 3.2 3B = Mistral 78 == Qwen 2.5 78

Tom's favorite food is..." “He likes koala. What is his favorite food?” ##7 Non-leaked T1| |®em LLaMA 3.1 88-Ins ' LLaMA 3.2 3B-Ins Mistral 78-Ins Quwen 2.5 7B-Ins
Still leaks.

Still leaks.

Impact of Leakage: Bias & Creativity

What’s the consequence of semantic leakage? Gender Bias Scenarios Creativity Scenarios

LlaMA 3.1 88

Indirect Condition Direct Condition

Gemini 2.5 Flash

Female Concept 34.9% :12-135 53.0% l 8.5% L } Mistral 78
Male Concept 11-0%; 32.7% ' 56.3% ] 50.5% ] LA 37298
IR 15.4% | 21.8% | 62.7% | 60.4% ] S5 Tr—
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Fraction Fraction Fraction of judgment palrs
B remale Response [ Male Response Neutral Response I concept wins Tie [ Control wins

Concept-injected responses are preferred

Both conditions produce stereotypically congruent shifts in the response.

Bias persists when the gender-stereotyped concept is disconnected from the subject.

more than responses from the control
prompt that does not contain a concept in
terms of creativity.




