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ABSTRACT
Forming commitments about abstract influences that agents can
exert on one another has shown promise in improving the tractability
of multiagent coordination under uncertainty. We now extend this
approach to domains with meta-level reward-model uncertainty.
Intuitively, an agent may actually improve collective performance
by forming a weaker commitment that allows more latitude to adapt
its policy as it refines its reward model. To account for reward
uncertainty as such, we introduce and contrast three new techniques.
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1. INTRODUCTION
Implicit in the problem of optimal multiagent coordination is the

need to balance the local value of one’s actions with the nonlocal
value gained (or lost) from helping (or hindering) others. This prob-
lem is complicated by the presence of transition and observation
uncertainty, where agents cannot be certain of the effects of their
actions on their peers nor be fully aware of the situations their peers
are encountering. Influence abstraction has proven useful in reduc-
ing the computational burden of optimal coordination by restricting
consideration to an abstracted space of possible probabilistic non-
local effects [1, 5]. In a running example shown in Figure 1 (top),
two military field units G1 and G2 (where G1 can use one of two
switches to open a gate for G2) can successfully coordinate by G1

committing to a desirable influence in the form of a time and proba-
bility of opening the gate. By abstracting away local policy details
that are superfluous to other agents, influences can enable agents to
effectively cope with transition and observation uncertainty.
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Figure 1: Example Problem and corresponding TD-POMDP

In this paper, we consider a third complicating factor: dynamic
and uncertain rewards. In the example problem, the rewards G1

receives in different locations depend upon the presence of an en-
croaching enemy; as time progresses, the enemy might render some
locations more harmful, as manifested by nondeterministically de-
creasing rewards (with an intensity reflected in the shading in Figure
1). If the agent were alone, it could leverage the reward dynamics
to reactively select the best actions depending on how its rewards
progress. (For instance, it could navigate away from a switch as it
starts to become more harmful.) Committing to a particular influ-
ence (e.g., raising the gate at a given time), on the other hand, may
constrain the agent’s policy in such a way as to preclude taking these
actions and saving itself from harm. When planning its influences
under reward uncertainty, the agent should account for the latitude
that each influence allows in improving its local value. This in-
sight motivates our investigation into the efficacy of influence-based
planning under reward uncertainty, which we summarize below.

2. INFLUENCE-BASED PLANNING
There are several decision-theoretic formulations for problems

like that portrayed in Figure 1, where agents act largely indepen-
dently but can sometimes achieve preconditions that affect others [1,
4, 5]. Each of these formulations decomposes the conventional joint
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