
• An AI system’s decisions depend on its model (hand-crafted or machine-acquired
from data)

• Impossible to anticipate all situations and create a perfect model

• Models are almost always incomplete

• Unavailability of information during system design

• Designer overlooked the information as unrelated to the system’s core
functionality

• Model is too complex and had to be simplified to quickly generated
solution

• When operating with incomplete knowledge, a deployed AI system may behave in
an unexpected, undesirable manner→ affects reliability

• Undesirable behavior ranges from mild and tolerable events to safety-critical
failures

• Addressing this practical problem is critical due to the broad societal impacts of AI

Motivation Research Goals

Develop techniques to improve the reliability of deployed AI systems

1. How to enable AI systems to be cognization of their limitations and side effects?

2. How can AI systems learn to identify sources of errors and adapt their behavior 
to overcome these limitations?

3. How to effectively leverage human input to accelerate adaptation, without 
excessively relying on humans?

4. How to improve solution quality without full model revisions, which are 
expensive and hard to verify?

5. What are the conditions under which bounded-optimality can be achieved?

Solution approaches based on decision theory, automated planning, reinforcement 
learning, and machine learning.


