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Newcomb’s Problem under the Frame of Universal

Intelligence

XiLi
Abstract

Newcomb’s problem challenges the classical decision theory because the expected
utility principle and dominance principle appear to provide conflicting recommendations
for what you should choose in the Newcomb’s game. Since the dominance principle can
be taken as a special case of the expected utility principle, the foundation of the decision
theory — the utility maximization model is safe and sound, the problem is — how to cal-
culate the expected utility properly. The key behind Newcomb’s problem is how to grasp
the causation with (counterfactual) conditional probability. So the real problem behind
the Newcomb’s problem is the problem of induction and prediction. The famous uni-
versal induction/universal intelligence model in artificial general intelligence precisely
characterises casuality with algorithmic prediction. Maybe it is not necessary to develop
various novel decision theories to cope with Newcomb’s problem. We will explore the
causality problem involved in Newcomb’s problem by means of the universal intelligent
model AIXI.
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