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1 Abstract

In this talk, we present a probabilistic deontic STIT logic in order to develop a logic of obligation
which accounts for an agent’s beliefs about what others will do and what the agent him- or herself
can achieve. Our logic can be viewed as an extension of the logic of Kooi and Tamminga (2008) with
a probabilistic fragment inspired by Broersen (2011b). The account is notable in that it incorporates
the decision-theoretic notion of expected utility into a STIT framework, an endeavor which to our
knowledge has not been done before.

The dominant account for deciding what agents ought to do in a STIT setting relies on what is
known as sure-thing reasoning as explicated in Horty (2001) and which goes back to Savage (1972).
Horty (2001) writes ”The key to applying sure-thing reasoning in a given situation lies in identifying an
appropriate partition of the possible outcomes into a set of states (sometimes called ”states of nature”
or ”conditioning events”), against the background of which the actions available to an agent can then
be evaluated through a state-by-state comparison of their results.”. Within a STIT setting, these
states are the patterns of actions simultaneously available to all other agents. Through sure-thing
reasoning we can identify an action as the unique best action for an agent whenever, compared with
his other actions, that action results in the best consequences no matter what the other agents do. If
there is such a unique best action available then that action is considered obligatory for the agent, if
there are multiple best actions then those actions are considered permissible.

Sure-thing reasoning is a cautious form of deontic reasoning since one only judges some action to
be obligatory when, no matter what the other agents do, that action is guaranteed to bring about the
best results. However, because of this cautiousness, there are many cases in which sure-thing reasoning
does not allow an agent to reach a uniquely action-guiding conclusion even though it seems justified
for the agent to come to such a conclusion. Let us illustrate this with a coordination game. A classic
example of a coordination game is when two agents (say, Tom and Mary) have planned to meet (say,
at a restaurant), but neither one remembers exactly where. If they both go to the same location, then
both are better off, but if they go to different locations and miss one another, then neither receives
any benefit. In this case, sure-thing reasoning provides no answer as to what Tom ought to do, as no
action available to Tom is clearly better than the other one.

Now suppose Tom remembers that they went to the sushi place last time and so believes that Mary
is very likely to go to the Indian place. In that case, it seems justifiable for Tom to reach the conclusion
that it is best for him that he chooses to go to the Indian restaurant. In other words, by including
the beliefs of the agents in the situation we have additional reasons that can be taken into account in
deciding that some action is better than another one.

The beliefs that someone has about the likelihood of the others acting in a certain way induces a
probability distribution over the possible outcomes in the model. We use this information to derive
the utility that an agent can expect his own actions to produce. We then equate what an agent ought
to do with that which will produce the highest amount of expected utility. The resulting ought is a
strategic ought that is agent-dependent in two senses. First, as with Kooi and Tamminga (2008) it is
agent-dependent in the sense that it only takes into account the preferences of the agent itself. Second,
it is agent-dependent in the sense that it only takes into account the beliefs of the agent in question.
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