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What is Theory of Mind (ToM)?

➢ Theory of mind (ToM) is the capacity to understand other individuals by 
ascribing mental states to them.

➢ A theory of mind includes the understanding that others' beliefs, desires, 
intentions, emotions, etc. may be different from one's own.
○ E.g., I think he believes that I am a good person.

Source: https://en.wikipedia.org/wiki/Theory_of_mind



ToM matters in social interactions

➢ Theory of mind (ToM) is the capacity to understand other individuals by 
ascribing mental states to them.

➢ A theory of mind includes the understanding that others' beliefs, desires, 
intentions, emotions, etc. may be different from one's own.
○ E.g., I think he believes that I am a good person.

➢ Possessing a functional theory of mind is crucial for success in everyday 
human social interactions.

➢ People use a theory of mind when analyzing, judging, and inferring other 
people's behaviors.

Source: https://en.wikipedia.org/wiki/Theory_of_mind



Task example

➢ Given a scenario, two agents 
(each has its own profile and 
goal), and their chat history,

➢ what conversation can they have 
to better achieve their goals?
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➢ Here, if Agent 2 has a ToM, it 
might be more likely to suggest 
a compromise.



Task example

➢ Given a scenario, two agents 
(each has its own profile and 
goal), and their chat history,

➢ what conversation can they have 
to better achieve their goals?

➢ RQ: How do we equip LLMs 
with ToM abilities that can 
effectively improve their social 
reasoning?
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Experimental Setup

➢ Dataset: Sotopia [1]
➢ Evaluation (LLM-as-a-Judge, four LLM judges, with human validation):

○ (1) Goal: the extent to which the agent achieved their goals (0–10);
○ (2) Rel (Relationship): whether the interactions between the agents help preserve or enhance 

their personal relationships prior to the conversation (-5–5).
○ (3) Know (Knowledge): whether the agent gained new and key info via interactions (0–10).

[1] Zhou et al. ICLR 2024. SOTOPIA: Interactive Evaluation for Social Intelligence in Language Agents.
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○ (1) Goal: the extent to which the agent achieved their goals (0–10);
○ (2) Rel (Relationship): whether the interactions between the agents help preserve or enhance 

their personal relationships prior to the conversation (-5–5).
○ (3) Know (Knowledge): whether the agent gained new and key info via interactions (0–10).

➢ Baselines:
○ Base: no fine-tuning, no prompting.
○ Base+MS: prompt the model to generate mental states and then conversation.
○ FT+Uttr: fine-tuning only on conversation (Uttr).
○ FT+MS: fine-tuning only on mental states (MS).
○ FT+MS+Uttr (ToMA): FT on both mental states & conversation.

[1] Zhou et al. ICLR 2024. SOTOPIA: Interactive Evaluation for Social Intelligence in Language Agents.



Experimental Results

➢ Results: Base < Base+MS
➢ Analysis: Simply prompting the model to conduct ToM inference helps.
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Experimental Results

➢ Results: Base < Base+MS < FT+MS < ToMA
➢ Analysis: Our ToMA model (fine-tuned on MS & conv) performs the best.



Analysis & Case Study

➢ Yes, ToM helps with social reasoning, but how? → Case Studies



Analysis & Case Study

➢ Key Findings:
○ 1. ToMA enables more strategic reasoning across diverse scenarios.
○ 2. ToMA exhibit more active behaviors in failure modes.
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➢ Key Findings:
○ 1. ToMA enables more strategic reasoning across diverse scenarios.
○ 2. ToMA exhibit more active behaviors in failure modes.
○ 3. ToMA prioritizes intentions over emotions in mental state generation.



Conclusion

➢ Takeaways:
○ 1. ToM matters to social reasoning.
○ 2. ToMA is a promising method to equip LLM agents with ToM ability.
○ 3. ToMA is more strategic, proactive, and intentional in social reasoning.
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