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Let p denote the target predicate symbol. When the dual concept is learned, for the
sake of clarity, we will employ in the induced hypothesis the predicate symbol not_p
instead of p, in order to emphasize the fact that the dual concept has been learned.

3.2 Defining abnormal examples

Before providing the definition of abnormal observation, the intuition underlying the
approach that will be pursued here is informally illustrated by means of an example.

Consider the concept “transport by land” described in Sect. 2.2 and, moreover,
consider the set O = {transport_by_land(hovercra f t)} consisting on the positive
example transport_by_land(hovercra f t). As already shown before, the induced
hypothesis associated with this concept is

HE
B =

{
transport_by_land(X)← travels_on_wheels(X).

transport_by_land(hovercra f t).

Noticeably, the example transport_by_land(hovercra f t) appears as a fact in
HE

B, while the remaining part of the theory HE
B consists of a single rule covering any

other positive example.
Intuitively, this kind of knowledge suggests that, unlike the rest of the positive

examples, the example transport_by_land(hovercra f t) is hard to be covered and,
hence, does not comply very well with the normal behavior of the concept. As a matter
of fact, among the examples appearing in the set of positive examples, the hovercraft is
the only vehicle moving on land which is not equipped with wheels. Indeed, differently
from any other vehicle traveling over land, the hovercraft is the only that exploits an
air-cushion in order to move on surfaces. This kind of abnormal behavior is witnessed
by the hypothesis induced in absence of the positive examples in O, which is more
compact than the original one, consisting of the following single rule:

HE\O
B =

{
transport_by_land(X)← travels_on_wheels(X).

A set of observations O like the one above commented on will be referred to as
irregular in the following.

In order to properly characterize the exceptionality of the set O, the dual concept
“not transport by land” has to be taken into account. Specifically, the hypothesis HE

B
induced on the target predicate not_transport_by_land by considering the dual set
of examples E is reported next:

HE
B =

{
not_transport_by_land(X)← has_wings(X).

not_transport_by_land(X)← vertical_take_of f (X).

Indeed, the negative examples are vehicles traveling by air which can be partitioned
in two sets: some of them have wings, while some others are aircrafts that take off
and land vertically. Interestingly, also the dual hypothesis induced in absence of the
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