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Abstract

Suppose that we know the probability distribution corresponding to some property A. How can we then describe the distribution
describing the negation of this property? In this paper, we show that, in general, we need additional information to uniquely
determine the desired probability distribution. If we do not have this additional information and we still need to select one of
the possible distributions for the negation, which one should we choose? We show that reasonable arguments lead to a formula
proposed by Yager (IEEE Trans Fuzzy Syst 23(5):1899-1902, 2014). However, if we apply Yager’s formula to negation, we
do not get the original distribution back. We show how to modify Yager’s formula so that the distribution for “not not A” will

be the same as the original distribution for the property A.
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1 Formulation of the problem

1.1 From probability of an event to probability of its
negation: reminder

If we know the probability p of an event E, then we can
determine the probability of its negation —E (‘“not E”) as
p=1-p.

If we apply this operation to the new value p’ = 1 — p,
we get the probability of ——E—i.e., of the original event E:
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this probability is equal to
l—p'=1-(010-p) =p.
1.2 What if we have a property instead of an event?

In many practical situations, we have a property A—e.g., a
property of being a student. We may have students of differ-
ent ages. For each possible age i, we can find the probability
p(i | A) that a randomly selected student is of age i. This
probability can be found by dividing the number of all stu-
dents of age i to the overall number of students.

These probabilities add up to 1:

> pilA) =1.

In this sense, with respect to each quantity like age, each
property A can be described by the corresponding probability
distribution p(i | A).

1.3 A natural question

For events, we can easily go from the probability of an event
to the probability of its negation. So, a natural question is:
we know the probability distribution corresponding to some
property A; what is the probability distribution p(i | —~A)
corresponding to its negation —A?
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