ACL 2026

SAN DIEGO ury2-7

THE UNIVERSITY OF BRITISH COLUMBIA

Computer Science
Faculty of Science

VECTOR
INSTITUTE

]\

Infusing Theory of Mind into Socially Intelligent LLM Agents

EunJeong Hwang™, Yuwei Yin™, Giuseppe Carenini, Peter West, Vered Shwartz

Abstract: Theory of Mind (ToM)-an understanding of the mental states of others-is a key aspect of human social intelligence, yet, chatbots and
LLM-based social agents do not typically integrate it. In this work, we demonstrate that LLMs that explicitly use ToM get better at dialogue,
achieving goals more effectively. After showing that simply prompting models to generate mental states between dialogue turns already provides
significant benefit, we further introduce ToMAgent (ToMA), a ToM-focused dialogue agent. ToMA is trained by pairing ToM with dialogue
lookahead to produce mental states that are maximally useful for achieving dialogue goals. Experiments on the Sotopia interactive social
evaluation benchmark demonstrate the effectiveness of our method over a range of baselines. Comprehensive analysis shows that ToMA exhibits
more strategic, goal-oriented reasoning behaviors, which enable long-horizon adaptation, while maintaining better relationships with their
partners. Qur results suggest a step forward in integrating ToM for building socially intelligent LLM agents.

Method: Theory-of-Mind Agent (IoMA)

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 (G;): 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 @

2..Somple K en‘tol So‘l‘es

(K=2 for example)

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

6. Collect

5. Scoring |
(Mv. Uy;) pairs

(Goal) |

4. Simulate
Dialogues

| 3. Smple J Hmnces
(J=2 for example)

= Threshold (= 9)

I think ke belicves we U1 Could you please... ?
M should share this last _c
~ blanket to stay as cozy as
| possible... Us2 Is it possible that... ?
( o © , ' ‘
U271 The temperature is...
I hope he'll see the value
m: G < =
q y... U22 I'm really struggling... —) C22 ée —) 10 g
7. Train model on new data collection
Experimental Setups

Dataset: Sotopia (All & Hard sets) — Goal-oriented conv between two agents under scenarios.
Evaluation (LLM-as-a-Judge: GPTS & Gemini & DeepSeeck & Qwen, 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 through interactions (0—10).

Baselines:

Base: no fine-tuning, no prompting.
Base+MS': generate MS and then conv.
FT+Uttr: fine-tuning only on conv.
FT+MS: fine-tuning only on MS.
FT+MS+Uttr (ToMA): FT on MS & conv.

Results: ToM helps with Social Reasoning

Qwen2.5-3B Qwen2.5-7B Llama3.1-8B . . .
Method Rel Know Goal Avg. | Rel Know Goal Avg. | Rel Know Goal Avg. &V Flndlllg§.
Base 0.18 420 496 311|058 421 526 335|-159 510 422 258  (Avg.: ToMA > FT+MS > Base+MS > Base)
Hasetlo L4 406 547 meaRm 217 451 550 e 002 216 450 O 1. Mental-state conditioning (+MS) boosts social reasoning.
FT+Ulttr 122 410 523 352|136 443 570 3.83|-035 491 485 3.3 -
T 170 408 542 B 200 433 630 DR 033 504 506 R 2. Our proposec} ToMA model outpe.rforms the bgsehnes.
FT+MS+Uttr (TOMA) | 1.90 422 588 4.00 | 233 478 632 448 | 127 536 568 410 3. Theory of Mind enables long-horizon adaptation.

Analysis: What Strategies Does ToMA Employ?

Top7 Reasons for Success

S1_rapport_building
S18_relationship_building

3B S11_persistent_request
Base S7_cooperative_response
S20_compromise

S10_direct_request
S25_accommodation

S1_rapport_building
S20_compromise
S11_persistent_request

3B $18_relationship_building
ToMA 357 cooperative_response
S25_accommodation
S23_solution_offering

Key Findings:

1. TOMA enables more strategic reasoning across diverse scenarios.
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2. ToMA exhibit more active behaviors 1n failure modes.

2

3. TOMA prioritizes intentions over emotions in mental state generatio

4. ToMA generates more Ist-order mental states than the baseline.
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B Base+MS [ ToMA

desires

beliefs

intentions emotions knowledge

Qwen2.5-3B Qwen2.5-7B

3. ToMA 1s more strategic, proactive,
and intentional 1n social reasoning.
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coopera}non = negojtlatlon Top7 Reasons for Failure cooperafnon nego.tlatlon 1 3
B persuasion M conflict 2 persuasion M conflict | =
| S
B 13.9 F9_failed_to_initiate | 128 : O
M ©.5 F21_lack_of_action | I 11.7 | | |
F6_lack_of_information_provision | DN 9.6 | 5 10 15 20 5 10 15 20
F10_failed_to_persuade | B 000 :
F2_information_gathering_failure | B 8.4 : Turns Turns
F19_ignored_preferences | 8.4 I —6— Base —f— Base+tMS —a— TOMA
F5_price_negotiation_failure | 6 |
8 12 16 0 4 8 12 16 : __________________________
F10_failed_to_persuade | I 10.3 ,
F19_ignored_preferences : I 10.3 : Key ]hkeaway S
F2_information_gathering_failure B 8.4 I . .
F_failed_to_initiate | I 7.7 1 1. ToM matters to social reasoning.
F20_avoidance_of_subject Nl 7 ! . . .
|
F5_price_negotiation_failure | 6.5 : 2 TOMA 1S a promlslng meth()d to
F4_prioitizing self | W 5.7 i equip LLM agents with ToM ability.
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