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As LLM agents act in decentralized, mixed-

motive multi-agent systems, individually 

rational behavior can produce collectively 

harmful outcomes.

• Direct reciprocity (”I help you if you helped 

me") fails when partners rarely re-meet.

• Indirect reciprocity ("help those who helped 

others") needs a reputation system to judge 

strangers.

Because decentralized system does not 

guarantee repeated interactions, cooperation 

collapses without a reliable way to transmit 

reputation.

Problem

Gossip uses five hierarchical tones, each open-ended message carries the 

witness’s judgement on the observed behavior.

Gossip Protocol

Resilience against Malicious Agents

Agentic LInguistic Gossip Network: agents 

broadcast open-ended gossip to build 

reputations, judge trust, and coordinate norms.

Core Idea: ALIGN
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ALIGN consistently improves cooperation and welfare over 

non-gossiping baselines.
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• Negative tones act as cost-free verbal punishment: they signal disapproval and 

the threat of ostracism, raising the perceived cost of defection.

• Open-ended language conveys normative context that bare action labels cannot.

(a) Repeated Donation

Greedy attacker who always defects.
Collusive attackers who always defect, falsely 

praise each other, and spread fabricated criticism 

about ALIGN agents.

Resilience against Greedy Attacker

• Agents progressively withhold cooperation as defections 
accumulate and negative gossip spreads. 

Resilience against Collusive Attackers

• Capable agents cross-validate gossip and discount 
fabricated criticism, keeping a positive utility gap.

Robustness to Untruthful Gossip

• Even when witnesses or donors may lie, ALIGN sustains high 

cooperation; strong reasoning models stay honest.

Perfectly Aligned Self-Interest LLM Agents Can 

Destroy Collective Welfare

Can self-interested, decentralized LLM agents 

build indirect reciprocity with no central 

authority or altruism?
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Core Idea: ALIGN

Three roles each round

• Actor acts (e.g., donate or defect).

• Witness observes the action and broadcasts 

gossip.

• Audience never sees the action but updates 

beliefs from public gossip.

Two LLM modules per agent: Conditioned on private memory + public gossip,

• gossip module generates evaluative messages;

• action module generates actions;

each reflects to maximize its own long-term utility.

Theoretical Insight

Imperfect public monitoring enables indirect 

reciprocity and sustainable cooperation in 

repeated social dilemmas when agents are 

patient enough (i.e. discount factor large 

enough) . 

(b) Indirect Reciprocity

(c) Investment (Trust) (d) Transaction Market

Chat LLMs: The Blind Altruists
They cooperate even when game theory dictates 

they will be exploited.

Reasoning LLMs: The Strategic Optimizers
They explicitly reason that a cooperative 

reputation favors future benefits.

What Natural Language Adds? 

Ablation on Gossip Protocol

• Replace ALIGN’s open-ended, 

hierarchical gossip with 

binary reputation signals.

• Cooperation drops sharply 

without shared conventions 

of signal interpretation. 

• Some LLMs still underperform 

compared to ALIGN even 

when provided with a 

convention.

Binary signals cannot replace ALIGN’s gossip protocol, which 
provides normative context beyond action labels and 
improves indirect reciprocity.

Chat LLMs Reasoning LLMs

• When reasoning LLMs 

observe defection, 

they mostly switch to 

severe negative 

tones. They do not just 

observe; they actively 

enforce social 

norms.
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