Contributions:

)

— Model scale benefits FBT performance, but not . i
strictly. False Belief scenarios benefit from scale X %
but True Belief scenarios do not. g =
— Models are sensitive to two interacting factors: 8 §
(1) learned associations with stereotypical False ®
Belief scenarios, and (2) the presence of explicit =

propositional attitudes themselves.

Post-training (SFT, DPO) improves FBT performance
overall, but the gains are modulated by
stronger interaction effects.

Vector steering suggests that answer patterns
are 1influenced by information encoded 1in the
propositional attitude verb ‘to think’.
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Method:

Systematic comparison for a total of 17 open-source and open-weight
model variants based on computed probabilities (Pimentel and Meister,

(2023). The
location word with the highest probability acts as the model’s

2024) of completions of 192 FBT scenario (Trott et al.
prediction.

In case study using OLMo 2,
et al., 2022; Rimsky et al.,

or failure.

Analyses through Bayesian Regression Models:

model_size * variant
* knowledge_state * knowledge_cue
+ (1 | model_family version)

correct -~

The False Belief Task

Premise
Ed arrives home after a long day at work. He puts his keys in the hall
and leaves his bag in the study. Seana arrives home a few minutes later.

r TRUE BELIEF ——

Ed watches as Seana moves
the keys from the hall
to the study. Afterwards,
Ed goes to the bathroom.

Afterwards, Ed goes to
the bathroom. Ed doesn’t
see Seana move the keys
from the hall to the study.

When Ed gets back from the bathroom, he realizes he needs his keys.
Implicit Cue: “Ed goes to get the keys from the... (study / hall)”
Explicit Cue: “Ed thinks the keys are in the... (study / hall)”

Steering vectors: difference in activations between paired scenarios.
We inject scaled (A) vectors during inference. A = 1 pushes toward

explicit-like behaviour, A = -1 favours implicit-like behaviour.

we verify that the stimuli are not
present in the training data and apply vector steering (Subramani
2024) to develop a new approach for
distinguishing between different drivers of observed FBT performance
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FBT performance of LLMs shows nuanced associations with scale and post-training, but isn’t
robust to False vs. True and explicit vs. implicit variations. Learned scenario patterns
and information contained in the propositional attitude verb ‘to think’ interferes with
genuine social reasoning, sometimes productively and sometimes in detrimental ways.
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