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Motivation Instrumental and Implicit Goals Beliefs, Actions, and Plans

Attributing goals to agents helps explain and predict behaviour, but behaviour alone is an We test more complex goal structures: Actions vs. decoded beliefs. \We compare the agent’s observed actions with optimal actions
incomplete basis for goal attribution. Apparent failures may reflect capability limits rather than (@) KeyDoorEnv: collect a key to unlock a door blocking the goal route. computed on: (1) the ground-truth grid, (2) the decoded cognitive map.

absence of goal-directedness, while apparently aligned behaviour may mask ditferent internal objectives. (b) KeyNoDoorEnv: the key is present but functionally irrelevant. A substantial fraction of actions that are suboptimal in the true environment become optimal relative

We therefore propose a white-box framework combining: (c) 2PathKeyEnv: one of two optimal paths contains a vestigial key. to the decoded map. This suggests that many apparent failures are better explained by imperfect
Behavioural evaluation: compare actions to an optimal policy under controlled task variation. internal beliefs than by an absence of goal-directedness.

Representational evaluation: probe internal activations for environment beliefs and action plans. When we account for uncertainty using top-k decoded agent /goal positions, the decoded maps

explain an even larger share of the agent's behaviour.

Goal-directedness should be assessed from actions, beliefs, and plans together. [-]
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Key finding. The model non-linearly encodes a coarse cognitive map of the environment. MLP

Robustness to Transformation probes substantially outperform linear probes; agent and goal locations are decoded with high recall, g g
but decoded locations are approximate and spatially blurred. 1 2 38 4 5 6 7 8 9 10

We test whether behaviour depends on incidental surface properties by applying 4 difficulty-preserving Prefix length N (first N steps correct)
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find no statistically significant differences in the main behavioural metrics. 1.0 g1 85 83 25 Figure 7. Plan information is decodable from internal activations, with distinct pre- vs. post-reasoning profiles.
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Figure 4. Left: Cognitive maps reconstructed from model activations reveal approximate task-relevant spatial information. Code: github.com/SPAR-Telos/interp
Figure 2. Examples of difficulty-preserving transformations. Right: After reasoning, full-map decoding becomes weaker, indicating a shift away from broad environment structure.

Interactive cognitive map viewer: huggingface.co/spaces/project-telos/trace-viewer



