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The Bayesian Problem-Solving (BPS) project aims
to reconstruct and extend AI methods using probabilis-
tic inference and normative decision-making principles.
To date, we have applied BPS to single-agent problem-
solving [1] [2], adversarial games [4], planning [3], schedul-
ing, constraint satisfaction [5], and securities trading.

BPS chooses actions according to the principle of
maximum expected utility. These actions include search
decisions, such as heuristic evaluations and node expan-
sions. As BPS searches, it incrementally constructs a
Bayesian network in which each state in the partially ex-
panded state-space is represented by a variable node cor-
responding to utility attributes (such as true cost to the
goal state), together with evidence nodes corresponding
to the heuristic evaluations for that state. The explicit
representation of uncertainty in BPS makes it possible to
use information-value theory to control search actions.

Our early work on planning [3] (with Stuart Rus-
sell) attempted to generalize our work in single-agent
search to classical AI planning problems. In particular,
we discussed the design of a decision-theoretic system for
goal-directed, abstraction-based planning. We conjec-
tured that a decision-theoretic planner would elaborate
abstract plans (or add ordering constraints to partial
plans) to the extent that their vagueness created uncer-
tainties that were relevant to top-level decisions.

Our recent research has focussed on continued exper-
imentation and theoretical development in single-agent
problems [7], and on the development of DTS, a decision-
theoretic scheduling system for industrial applications
[6]. Two aspects of our work on DTS are particularly
relevant to decision-theoretic planning:

* Search Control. DTS uses decision-theoretic cri-
teria to control its search. We have developed
decision-theoretic versions of the well-known back:
tracking and Min-Conflicts algorithms, and are ex-
perimenting with a least-commitment search algo-
rithm based on BPS. We have also done very pre-
liminary experiments on preprocessing and branch-
and-bound techniques that reason about the utility
function to achieve tighter bounds.
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¯ Problem Elicitalion. AI researchers have surpris-
ingly little experience with how well users can spec-
ify problems for use in problem-solving systems.
The addition of utility considerations may compli-
cate rather than simplify this elicitation problem.
In DTS, we permit the user to annotate familiar
constraint types with utility information. Con-
straint violations are associated with attributes (e.g.,
if a delivery is late, that is counted against the
attribute for customer satisfaction), and the at-
tributes are combined in a single utility function
(a function mapping from schedules and computa-
tion costs to utility values). This interface is crude
but easy to understand. We are very interested in
planners that include interfaces for utility elicita-
tion.
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