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B =






has_propeller(hovercra f t).
has_propeller(air plane).
has_propeller(seaplane).
has_propeller(helicopter).

has_propeller(airship).

has_steering_wheel(car).

has_steering_wheel(truck).

has_steering_wheel(bus).
has_steering_wheel( jeep).

travels_on_wheels(motorbike).
travels_on_wheels(bike).

vertical_take_of f (helicopter).

vertical_take_of f (airship).

has_wings(air plane).
has_wings(seaplane).

travels_on_wheels(X)← has_steering_wheel(X).

The problem that ILP is interested in solving can be stated as follows: Given a
set of examples E and a background knowledge B, find a hypothesis HE

B, also said
hypothesis on E w.r.t. B, such that HE

B ∪ B entails the examples in E ; namely:

1. for each e ∈ E+, e ∈ covers(HE
B ∪ B) or, equivalently, HE

B ∪ B |$ e (complete-
ness), and

2. for each e ∈ E−, e &∈ covers(HE
B∪B), or, equivalently, HE

B∪B &|$ e (consistency).

It has been shown that the ILP problem is undecidable in the general case (Plotkin
1971). Thus, in the literature, different heuristic systems have been introduced for
determining a sub-optimal solution to the ILP problem, among the others, GOLEM
(Muggleton and Feng 1990), FOIL (Quinlan and Cameron-Jones 1993), and PROGOL
(Muggleton 1995).

Consider again the concept “transport by land”. Starting from the set of examples
and the background theory above reported, the following hypothesis can be suitably
induced:

HE
B =

{
transport_by_land(X)← travels_on_wheels(X).

transport_by_land(hovercra f t).

3 Detecting outliers through concept learning

In this section we formally define the concept-based outlier detection problem.
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