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The usefulness and usability of existing knowledge graphs (KGs) are mostly limited
because of the incompleteness of knowledge compared to the growing number of facts
about the real world. Most existing ontology-based KG completion methods are based on
the closed-world assumption, where KGs are fixed. In these methods, entities and relations
are defined, and new entity information cannot be easily added. In contrast, in open-world
assumptions, entities and relations are not previously defined. Thus, there is a vast scope
to find new entity information. Despite this, knowledge acquisition under the open-world
assumption is challenging because most available knowledge is in a noisy unstructured text
format. It is not possible to extract entity information directly from the natural text because
it is unstructured. In this context, the Open Information Extraction (OpenlE) system
extracts binary relationships in the triple format (e.g., (Barack Obama, was born in,
Honolulu)) from unstructured text without any prespecified vocabulary. Although OpenIE
does not require any prior knowledge, the quality of OpenlE triples varies. The system is
likely to include lots of noisy and redundant information in KBs, making them inconsistent.
The thesis concerns the method to extract the necessary information for KGs from a triple
set those are created by an OpenlE tool. As extracted triples by openlE are noisy, therefore,
to use such triples for the KG, it is necessary to build a system that can identify triples for
KGs from the extracted noisy triple set.

To be specific, the thesis has proposed a method for identifying competent triples from a
given triple set by the OpenlE tool. Here, competent triples are the triples that can use to
build an open KG as well as can contribute to adding new information to the existing KGs.
As far as we know, this is the first work to identify competent triples that are extracted
from natural text using the OpenlE tool.

In this thesis, we propose the Competent Triple Identification (CTID) model for KGs. We
also propose two types of features, namely syntax- and semantic-based features, to identify
competent triples from a triple set extracted by a state-of-the-art OpenlE system. We

investigate both types of features and test their effectiveness. It is found that the



performance of the proposed features is about 20% better compared to that of the ReVerb
system in identifying competent triples.

In this thesis, chapter 1 contains the background and a brief introduction of the knowledge
graph with examples. The structure and use cases of KGs are briefly explained in this
chapter. Here, we can also learn about some well-known KGs and what is their role in
many advanced applications. Chapter 1 also briefly introduces the motivation and
contributions of the proposed method in this thesis.

Chapter 2 presents the fundamentals of the knowledge graph and its concept and
knowledge representation. Then, the background knowledge for knowledge graph
construction. Later, we further discussed the natural language models that frequently uses
in the KG completion tasks that are focused on text data. We also discuss the OpenlE
system to extract triples from natural text. Finally, we discussed closed and open-world
assumptions before concluding the chapter.

Chapter 3 presents the details of the proposed CTID model for competent triple
identification from natural text using the OpenlE tool. Here, our proposed features are
discussed elaborately. In the CTID model, we proposed two types of feature sets namely
syntax- and semantic-based features. In this chapter, we briefly explained these two types
of feature sets and how these features contribute to extracting triples for the KGs. Next,
we include the experiment conducted to evaluate the proposed features. Here, we utilize
a QA dataset to create our dataset for the evaluation. We also include an ablation study
and some limitations here. Finally, we discuss and summarize the CTID model.

Chapter 4 discusses the limitations and the achievement we accomplished by the proposed
model using two different types of feature sets. Here, we include additional experiments
which include human label annotation and compare the result which is built by using our
annotation algorithm. We can understand the limitations of our annotation algorithm from
this further analysis. In this chapter, we also discuss some additional parameters that are
used in our proposed model and how to choose those parameters and what is the effect of
those parameters. Here, we also include the assumptions of our research briefly.

Chapter 5 concludes the thesis and summarizes the thesis's contributions and outlines

future work directions.
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