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ABSTRACT
One of the key advantages of Inductive Logic Programming systems
is the ability of the domain experts to provide background knowledge as modes that allow for efficient search through the space
of hypotheses. However, there is an inherent assumption that this
expert should also be an ILP expert to provide effective modes. We
relax this assumption by designing a graphical user interface that
allows the domain expert to interact with the system using Entity
Relationship diagrams. These interactions are used to construct
modes for the learning system. We evaluate our algorithm on a
probabilistic logic learning system where we demonstrate that the
user is able to construct effective background knowledge on par
with the expert-encoded knowledge on five data sets.
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INTRODUCTION

Recently, there has been an increase in the development of algorithms and models that combine the expressiveness of first-order
logic with the ability of probability theory to model uncertainty.
Collectively called Probabilistic Logic Models (PLMs) or Statistical
Relational Learning models (SRL) [7, 19], these methods have become popular for learning in the presence of multi-relational noisy
data. While effective, learning these models remains a computationally intensive task. This is due to the fact that the learner should
search for hypotheses at multiple levels of abstraction.
Consequently, methods whose search strategies are inspired
from Inductive Logic Programming (ILP) have been introduced to
make learning more efficient [13, 15]. These methods have demonstrated arguably some of the best results in several benchmark and
real data sets. While effective, the key issue with these methods is
that they require the domain expert to also be an expert in ILP—
thus providing the right set of directives for learning the target
concepts. These additional directives, typically called modes, restrict
the search space such that the learning of these probabilistic clauses
is efficient. Many real users of these systems, especially those who
fail to learn good models with these algorithms, may not able to
select the correct modes to guide the search. The consequence is

that many of the learning procedures get stuck in a local minimum
or get timed out resulting in sub-optimal models.
One way that this problem has been addressed in literature is by
employing databases underneath the learner to improve the search
speed [11, 16, 23]. While these systems have certainly improved
the search, recent work by Malec et al. [11] clearly demonstrated
the need for modes to achieve effective learning even when using
databases. Their work showed an order of magnitude improvement
over the standard state-of-the-art PLM learning system. However,
their work also required the modes to be specified for attaining this
efficiency.
Inspired by their success, we propose a method for specifying
modes from a database perspective. Specifically, we propose to
employ the use of Entity Relationship (ER) diagrams as the graphical
tools based on which an user could specify modes. The key intuition
is that the modes specify how the search is conducted through the
space of hypotheses. When viewed from a relational perspective,
this can be seen as specifying the parts of the relational graph
that are relevant to the target concept. We provide an interface that
allows for an user to guide the PLM learners using ER diagrams. Our
interface automatically converts the user inputs on ER diagrams to
mode definitions that are then later employed to guide the search.
Our work is also inspired by the work of Walker et al. [21] where a
UI was designed to provide advice for a PLM learner. While their
UI was domain-specific, our contribution is a generalized approach
to utilize any ER diagram to automatically construct background
knowledge for logic-based learners. Our work is also related to the
other work of Walker et al. [22] where the mode construction was
automated using a layered approach which relied on successively
broadening the search space until a relevant model was found.
While their work was effective, due to the layering, scaling their
work to large tasks can be inefficient. Ours is a more restricted
approach which allows for a domain expert to specify the modes
using an ER diagram.
We make the following contributions: (1) We propose an approach to make ILP and PLM systems more usable by domain experts by creating a graphical user interface. (2) We demonstrate how
effective background knowledge can be encoded using an ER diagram and provide an algorithm for the translation from UI input to
a mode specification file. (3) We show empirically the effectiveness
of our learning approach in standard PLM tasks.

