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Explanation and Prediction: From Discovery to Recovery
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In the history of science, there exist the philosophy and methodology for scientific discovery. If this methodology
of discovery processes were modeled and automated, scientific discovery could be realized on computers. Already it
has become that scientists cannot work without computers in the era of information technology with a huge amount
of information and big data, then it is important to think anew about the automation of discovery. Not only in
scientific discovery, but such a methodology can be utilized in many areas of daily-life and business applications.
In this talk, I will first review the history of science and the automation of discovery by Artificial Intelligence, and
will introduce my past works on inference-based hypothesis-finding, stochastic hypothesis evaluation, meta-level
abduction, and application to systems biology. In the science of discovery, for an event that cannot be explained by
the existing theory, a hypothesis to explain it is produced by abduction and is then attempted to connect to a true
discovery by evaluating it. In this case, the event has not been expected in the current situation, and the hypothesis
is a cause that happened in the past or is a universal rule. To the contrary, if this reasoning is performed forward
from the present to the future, we can make a prediction of an event. Then an event is unpredicatble if it cannot
be explained by abduction, and an unpredicatable event corresponds to an unreachable state in the possible world
semantics. Related to prediction, I have been involved in the new research area called “Systems Resilience” as a
science to deal with unexpected events such as natural disasters. As a scientist who lives after the 3.11 earthquake
disaster, along with the science of discovery, I now believe that the science of recovery is important as well.
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