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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.
o E.g., I think he believes that I am a good person.

Source: https://en.wikipedia.org/wiki/Theory of mind



JoM matters in cocial 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.

o E.g., I think he believes that I am a good person.

> Possessing a functional theory of mind 1s 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



Tack example

Scenario (S): Two friends are camping in the

wilderness and the temperature drops significantly
at night.

Agentl: @ Agent2:

Agentl's Goal (G1): Share the only blanket
available

Agent2's Goal (G2): Keep the blanket for
yourself as you are also very cold

Conversation History (H):

@ : I'm freezing. Can we share the only blanket
we have left?

I'm really feeling the chill too:
The current speaker: Agentl @

>

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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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?

Here, 1f Agent 2 has a ToM, it
might be more likely to suggest
a compromise.



Tack example

Scenario (S): Two friends are camping in the . .
wilderness and the temperature drops significantly > (Given a scenarlo, two agents

at night. (each has its own profile and
Agentl: @ Agent2: goal), and their chat history,
Agent1's Goal (G1): Share the only blanket > what conversation can they have
available to better achieve their goals?

Agent2's Goal (G2): Keep the blanket for
yourself as you are also very cold

> y ]
Conversation History (H): RQ' How dOOMO/e. equip LLMs
@ : I'm freezing. Can we share the only blanket with ToM abilities that can
we have left? effectively improve their social

I'm really feeling the chill too: reasonin g?

The current speaker: Agentl @



ToMA: Theory-of-Mind Agent

1. Seed Scenarios & Agents

Scenario (S): Two friends are camping in the
wilderness and the temperature drops significantly
at night.

Agentl: @ Agent2: @

Agentl's Goal (Gi): Share the only blanket
available

Agent2's Goal (Gz): Keep the blanket for
yourself as you are also very cold

Conversation History (H):

@) : I'm freezing. Can we share the only blanket
we have left?

I'm really feeling the chill too: @

The current speaker: Agentl @

2. Sample K Mental States

(K=2 for example)

Beliefs, Desires, Intentions.
Emotions, Knowledge, ...

I think he believes we

M, should share this last
blanket to stay as cozy as
possible...

I hope he'll see the value
M2 in sharing and make a
decision quickly...
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2. Sample K Mental States

3. Sample J Utterances

(K=2 for example) (T=2 for example)

Beliefs, Desires, Intentions.
Emotions, Knowledge, ...

M

M2

U1 Could you please... ?

<

Uiz Is it possible that... ?

I think he believes we
should share this last
blanket to stay as cozy as
possible...

U21 The temperature is...
I hope he'll see the value

in sharing and make a

it Lt U2z I'm really struggling...

4. Simulate
Dialogues
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3. Sample J Utterances
(J=2 for example)

U1 Could you please... ?

Uiz Is it possible that... ?

U21 The temperature is...

U2z I'm really struggling...
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—)Cn‘) 9

—)C12 2> 3

—)Cz1—) 2

- C22 - 10

6. Collect
(Mx. Uyj) pairs

= Threshold (= 9)

M 4 Un

M2 <4 Uz

v

[ —o]
==

7. Train model on new data collection



Experimental Setup

> Dataset: Sotopia //]

> Evaluation (LLM-as-a-Judge, four LLM judges, with human validation):
o (1) Goal: the extent to which the agent achieved their goals (0—10);
o (2) Rel (Relationship): whether the interactions between the agents help preserve or enhance
their personal relationships prior to the conversation (-5-5).
o (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.



Experimental Setup

Dataset: Sotopia /]

>
> Evaluation (LLM-as-a-Judge, four LLM judges, with human validation):
o (1) Goal: the extent to which the agent achieved their goals (0—10);
o (2) Rel (Relationship): whether the interactions between the agents help preserve or enhance
their personal relationships prior to the conversation (-5-5).
o (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.

0O O O O O

[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.

Qwen2.5-3B Qwen2.5-7B Llama3.1-8B
Method Rel Know Goal Avg. | Rel Know Goal Avg. | Rel Know Goal Avg.
Base 0.18 4.20 496 3.11 | 0.58 4.21 526 335 | -159 5.10 422 258
[ Base+MS 1.04 4.05 527 BN 2.17 451 586 4.18 | -0.52 5.16 480 3.15 |




Experimental Results

> Results: Base < Base+MS < FT+MS
> Analysis: Fine-tuning only on the mental-state inference can also help.

Qwen2.5-3B Qwen2.5-7B Llama3.1-8B
Method Rel Know Goal Avg. | Rel Know Goal Avg. | Rel Know Goal Avg.

Base 0.18 4.20 496  3.11 | 0.58 4.21 526 | 335 | -1.59 5.10 422  2.58
Base+MS 1.04  4.05 527 345 | 217 451 586 4.18 | -0.52 5.16 480  3.15

[ FT+MS 170 408 542 373 | 240 433 630 434 | 033 504 506 348 |




Experimental Results

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

Qwen2.5-3B Qwen2.5-7B Llama3.1-8B
Method Rel Know Goal Avg. | Rel Know Goal Avg. | Rel Know Goal Avg.
Base 0.18 4.20 496 3.11 | 0.58 4.21 526 335 | -159 510 422 258
Base+MS 1.04 4.05 527 Ba3doN 2.17 451 586 4.18 | -0.52 5.16 480 3.15
FT+MS 1.70  4.08 542 373 | 240 4.33 6.30 434 | 0.33 5.04 5.06 3.48
[ FT+MS+Uttr (TOMA) | 1.90 4.22 588 4.00 | 2.33 4.78 632 448 | 1.27 5.36 568 4.10 |




Aha/ycix' & Cace S tuc{y

> Yes, ToM helps with social reasoning, but how? — Case Studies



Analycic & Case Study

> Key Findings:
o 1. ToMA enables more strategic reasoning across diverse scenarios.
o 2. ToMA exhibit more active behaviors in failure modes.

Top7 Reasons for Success coopera.tlon ! negqtnatuon Top7 Reasons for Failure e era_tlon - negojuatnon
B persuasion M conflict M persuasion M conflict
S1_rapport_building I 13.9 F9_failed_to_initiate I 12.8
S18_relationship_building o5 F21_lack_of_action ' I 1.7
3B S11_persistent_request | F6_lack_of_information_provision . [X
Base S7_cooperative_response I 7 .5 F10_failed_to_persuade I ©
S20_compromise | N 7.1 F2_information_gathering_failure TN 8.4
S10_direct_request N 5.8 F19_ignored_preferences - I S
S25_accommodation N 5.6 F5_price_negotiation_failure ) 6
4 8 12 16 0 4 8 12 16
S1_rapport_building P 11.4 F10_failed_to_persuade | # N 10.3
$20_compromise P S .3 F19_ignored_preferences . 10.3
S11_persistent_request — F2_information_gathering_failure I 8 .4
o S18sslationship_buiding 075 F9_failed_to_initiate I 7.7
9 i I 7. S ' :
S?_cooperatlve_respor)se A F20_avoidance_of_subject Nl 7
S25_accommodation I 7.1 ; Jo S — ;
$23_solution_offering S . Fiprica negotishon fulive: B8 —i
F4_prioritizing_self . 5.7
4 8 12 16 0 4 8 12 16



Analycic & Case Study

> Key Findings:

o 1. ToMA enables more strategic reasoning across diverse scenarios.

o 2. ToMA exhibit more active behaviors in failure modes.
o 3. ToMA prioritizes intentions over emotions in mental state generation.

24

Percentage
—
N

B Base+MS

B ToMA

beliefs

desires

intentions emotions

[s]°°}

knowledge




Conclucion

> Takeaways:
o 1. ToM matters to social reasoning.
o 2. ToMA is a promising method to equip LLM agents with ToM ability.
o 3. ToMA is more strategic, proactive, and intentional in social reasoning.
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See you at ACL 2026 in San Diego!



