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Motivation

Improving ToM and CPA

Theory of Mind (ToM) refers to the ability to infer one’s own and

Status

others’ mental states — crucial for collaboration.

: Modalities Bara et al. (2023) Ours Human
» |t is Imperative for Al agents to possess similar capabillities. Dlljlcgue Dlelegic | Vico i P M ATT+0.6 599407  67.0
_ _ o OVES D+M 45.5 + 2.3 59.1+0.6  67.0
* Recent work has introduced collaborative plan aCCIUISItIOH (CPA) as D+V+M 459 + 1.8 5.9+ 08  67.0
.. . . crey . BERT GNN V+M 47.3 £+ 0.7 59.0 =04 67.0
a promising task for evaluating collaborative abilities in agents and i p—
nowledge
thelr relatlon Wlth Theory Of Mlnd [‘I 52] Modalities Bara et al. (2023) Ours Human
 As including ToM features in the models did non consistently improve Seq. Mode| . M 51.5+1.1  57.9£0.2 580
. _ _ . D+M 50.0 + 1.5 57.2+1.5 580
erformance, the nature of this connection remains unclear. 2 . D+V4M 50.2 4 1.1 57.5+1.7  58.0
P .
hf . V+M 50.5+ 1.6 57.6+£1.8  58.0
- - Intention
Our ContrlbUtlons [ MLE ] Modalities Bara et al. (2023) Ours Human
1 G h b d t t f | h I - th d ¢ . M 9.1+0.2 11.7 £ 2.2 46.0
. e 5 [ U D+V+M 10.5 £+ 2.3 12.1+24 46.0
significantly improves performance. v 00t s a1 460

2. Principled analyses that suggest that learnt ToM features reflect

latent patterns in the data with no perceivable linkto ToM. |} } =  rrmmmmmmmmmmmmmmmmmmememeeoeemeeee
- ToM Dialogue| |Dialogue| | Video [ | Plan 1 Valid Candidates Invalid Candidates
MlndCraft [1 ,2] Features Moves
| ©
Two players collaborate to craft a target material. Players initially BERT| | CNNJ | GNNj 1 2
. ] . . E T $
receive a partial plan as an incomplete directed AND-graph and a tool ; N o <3 > 4
: : : .- : ©
allowing each to interact with a set of specific blocks. ; [ Seq. Model ] ko
' D S
h \ 4 e/
[ Decoder ]<
v
{Own, Partner} Missing Knowledge
ToM Features Overall OMK PMK
Status Knowledge Intention Bara et al. (2023) Ours Bara et al. (2023) Ours Bara et al. (2023) Ours
44.1 £ 0.6 56.9 + 0.6 16.7 £0.1 57.6 0.8 71.44+1.0 56.2 £ 0.3
v 4594+ 1.5 57.3 £0.6 204+14 58.0 £ 0.8 71.3 £1.6 56.5 £ 0.3
4724+ 1.1 570+ 1.4 20114 58.4 4+ 0.5 74.3 £0.7 50.5+ 1.9
v 474 +1.4 57.24+0.5 19.8 £1.7 57.9 0.7 75.0+1.0 56.5 £ 0.3
v 470x1.4 56.6 = 1.4 209 £ 1.2 57.7 0.5 73.1 1.5 595.0 £ 1.9
v v 45.9 4+ 1.2 57.5 £ 0.6 19.8 £0.8 58.4 + 0.8 71.9£1.5 56.5 £ 0.3
v 46.9 &+ 1.5 57.5 £ 0.6 203+ 1.8 58.5 £ 0.8 73.4+£1.2 56.4 £0.1
v v 45.5 0.3 56.7 = 0.7 17.4+0.1 57.1+1.9 73.5£0.5 56.6 = 0.2

Probing for Theory of Mind

1. No statistical significance between models with ToM and without
ToM features.
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Limits and Future Directions for Neural Theory of Mind

* Directly optimising a system for ToM may not represent an effective

approach for progress.

- Open-ended environments + self/unsupervised learning is a more

promising direction for future research.
- Generation instead of classification, leveraging large pre-trained

models as prior.

* Work on interpretability methods.
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