Impact of Shared Mental Models in Human-Al Decision Making
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* Humans understand the world by constructing working models of it in their minds, called Mental Models.

* Human teams are most effective when members of the team utilize a Shared Mental Model (SMM) i.e.,

shared understanding of goals and actions through effective communication and dynamic understanding

of the team and situation.
* Our work explores the importance of SMMs in human-Al collaborative teams for decision-making tasks.

Inferring Al’s ‘Mental Model’ The objective is to identify if humans can discern an Al’s knowledge

components by identifying its error boundaries of varying complexity and severity. We also seek to identify if humans
can overcome the Al’s lack in performance and thus, calibrate their reliance on the Al decision aid.

Findings: 1. Al error boundaries are identifiable when they are simplistic.

2. Users who improve team performance are accurate in identifying errors as
opposed to those who degrade team performance.

3. User agreement with the Al and their perception of its capabilities are reduced
as the Al errs, regardless of the error complexity and severity.
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Inferring Human’s Mental Model The objective is to identify if algorithms may identify humans’ mental

models of the task in the form of decision strategies by observing their interaction and behavior without explicitly
acquiring any other information from the decision-maker.

Findings: 1. User strategies can be inferred from their behavior. | senavior . | ==
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Participants’ goal for this task is to identify the most optimal spot to place relevant resources (e.g., food, first

aid, etc.) using information from several data sources in anticipation of an oncoming storm.

Shared Mental Models in Decision Making The objective is to identify the impact of humans and Al

possessing mental models of each other and if having a shared understanding of the task impacts the performance
and workload experienced by decision-makers.
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Findings: 1. Users with a mental model of the Al compensate for performance reduction @ _.ﬁ:
due to errors.
2. Teams with Al having a model of the user use lesser time and effort to maintain
performance levels.
3. Teams with agents having a model of each other perform better than teams with no
models and one-way models (only one agent has a model of the other).
4. Lastly, teams with complete SMMs outperform all other teams.

Discussion Establishing Shared Mental Models in Human-Al teams has improved the quality of decisions made.

* As Al is being increasingly used in decision-making in a variety of it becomes increasingly important for humans to
understand the Al’s strengths, weaknesses and tendencies, to be able to use them effectively.

* Decision-support tools must support the human by understanding their cognitive demands, so that they can
improve decisions and achieve greater performance than any human or Al alone.

e Research efforts should focus on identifying the humans’ cognitive states while interacting with Al agents to enable
formation of better SMMs for effective collaboration.
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