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Abstract: Philosopher K. R. Popper proposed the information criterion for
accessing scientific propositions. According to this criterion, the less the prior logical
probability of a proposition is, the larger the information or value of the proposition is;
the more prior occasional a event that is correctly forecasted definitely is, the larger the
information or value of the proposition is; a always true proposition that cannot be
falsified does not convey any information and hence is meaningless. However, Shannon’s
information theory cannot reflect this kind of information, semantic information or
generalized information, Popper meant. This paper introduces the evolution from
Hartley’s information formula to Shannon’s mutual information formula, and analyzes
the defects of classical information formulas. The paper uses both logical probabilities
and statistical probabilities instead of using statistical probabilities only to derives a
generalized information formula from the classical information formula with the help of
set-Bayesian formula. The new information formula just reflects Popper’s primary
thought, and becomes a bridge between Shannon’s information theory and Popper’s
theory of knowledge evolution.
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