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" |nrecent years, knowledge graphs (KGs) have attracted a surge of interest from
both academia and industry.

" As arepresentation of semantic relations between entities, KGs have proven to be
particularly relevant for natural language processing (NLP).

= Despite the increasing amount of research work in this area, a comprehensive
study that categorizes established topics and reviews emerging research streams
remains absent to this day.

"= To provide an overview of the research landscape, we analyzed 507 papers in a
multifaceted survey of tasks, research types, and contributions.

= Asresearch method, we chose to conduct a systematic mapping study according
to the procedure defined by Petersen et al. [1].

" For our search of relevant publications, we queried six academic databases using
the following search string: ("knowledge graph”) AND ("NLP" OR "natural
language processing” OR "computational linguistics"). The search time frame

spanned 10 years from 2012 to 2021.

= After screening the initial dataset of 746 papers, we included 507 relevant papers
and assigned labels for task, research type, and contribution type according to

specified classification schemes [2, 3].

Results

" There was a major rise in research interest from 2017 onwards, Task Taxonomy of Knowledge Graphs in Natural Language Processing
as over 90% of all included papers were published in these 5 years. ! ' l
»" The diversity of studied application domains grew rapidly in parallel KnowledgelAcquisition KnowledgelApplication
to the annual count of papers with 20 identified domains (e.g., v v v v
: : : , : Knowledge Graph Constructi Knowledge Graph Reasoni Natural L Understandi Natural L Generati
health, scholarly research, engineering, bUSIﬂESS, or social medla). owledge ralp onstruction owledge Graph Reasoning atural Language Understanding atural Language Generation
] Figu re 1 ShOWS the empirica”y developed taxonomy Of tasks ¢ . ¢ . Entlty Classification Natural Language Inference Data-to-Text Generation
_ ] ] Knowledge Extraction Knowledge Integration
and Table 1 lists the 5 most popular tasks in the literature. Error Detection Semantic Parsing Machine Translation
Attribute Extraction Entity Alignment
Knowledge Graph Embedding Semantic Search Question Generation
Entity Extraction Entity Linking
Task No. of Pa pers No. of Domains . . . Link Prediction Semantic Similarity Text Generation
Relation Extraction Ontology Construction
Relation extraction 144 18 . — Relation Classification Text Analysis Text Summarization
Relation Linking
Entity extraction 143 19 Triple Classification Text Classification
Question answering 103 14 Augmented Language Models
Semantic sear Ch 91 16 Conversational Interfaces
tion A '
Augmented language models 84 4 Question Answering
Table 1: Overview of most popular tasks in the literature on KGs in NLP. Figure 1: Taxonomy of tasks in the literature on KGs in NLP.
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= According to Table 2, there is a notable lack of secondary studies that Technique Method Tool [ Resource [ Guidelines
consolidate existing research. Moreover, evaluation research papers . L
. . . ' Link prediction [
that implement approaches in an industry context are equally scarce.
= Figure 2 illustrates that long-established tasks, such as relation extraction Conversational interfaces [ [
or semantic search, have a balanced ratio of diverse contribution types, Ontology construction [ I
indicating that they are reasonably mature, whereas novel topics like augmented Entity linking [ W
language models or KG embedding have mostly techniques as contributions. .
sUas 8 Y 1 ~4 Knowledge graph embedding [ [
o
— Augmented language models [ 1
Research Type No. of Papers J Contribution Type No. of Papers Semantic search [
Validation research 338 Technique 186 Question answering [
Solution proposal 149 Method 154 Relation extraction [
Secondary research 10 Tool 139 Entity extraction 1
Evaluation research 7 Resource 50 0 20 40 20 100
Opinion paper 3 Guidelines 24 Percentage of Total
Table 2: Number of papers by research type [3] and contribution type [2]. Figure 2: Percentage of contribution type by tasks.

Conclusion

* Qur findings show a rising prominence of KGs in NLP research. A large number of tasks in
the literature have been studied across various application domains.
= Aside from established topics like ontology construction and semantic search,

there are emerging topics like augmented language models, KG embedding, or conversational interfaces.
= \We also observed a lack of secondary research and evaluations in practice, both of which are crucial to reflect
the scientific progress of the field as a whole. Our study lays the grounds for further research in this direction.
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