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Abstract

We describe a deployed scalable system
for organizing published scientific ltera-
ture into a heterogeneous graph to facili-
tate algorithmic manipulation and discov-
ery. The resulting liteature graph consists
of more than 280M nodes, representing pa-
pers, authors, entities and various interac-
tions between the (e.g., authorships, cita-
tions, entity mentions). We reduce litera-
ture graph construction into familiar NLP
tasks (e.g., entity extraction and linking),
point out rescarch challenges du o differ-
ences from standard formulations of these:
tasks, and report empirical results for each
task. The methods deseribed in this pa-
per are used to enable semantic features in
waw. semanticscholar . org.

1 Introduction
‘The goal of this work s to facilitate algorithmic
discovery in the scientific lterature. Despil

table advances in scientific search engines, data

Figure 1: Part of the lterature graph.

2017). We describe methods used in a scalable de-
ployed production system for extracting structured
information from scientific documents into the [ir-
erature graph (see Fig. 1). The literature graph is

directed property graph which summarizes key
information in the literature and can be used to an-
swer th as wel as more.

mining and digital libraries (.g., Wu et al., 2014),
h ple ques-
tions such as:

 What is the percentage of female subjects in
depression clinical trials?

 Which of my co-authors published one or more
‘papers on coreference resolution?

» Which papers discuss the effects of Ranibizumab
on the Retina?

In this paper, we focus on the problem of ex-
tracting structured data from scientific documents,
‘which can later be used in natural language inter-

complex queries. For example, in order to com-
pute the Erdds number of an author X, the graph
can be queried to find the number of nodes on the
shortest undirected path between author X and Paul
Erd6s such that all edges on the path are labeled
“authored”.

‘We reduce literature graph construction into fa-
‘miliar NLP tasks such as sequence labeling, entity
linking and relation extraction, and a
of the impractical assumptions commonly made in
the standard formulations of these tasks. For ex-

I

faces (e.g. Iyer etal, 2017) or to improve ranking
of results in academic search (e.g., Xiong et al.,

d entiy recognitio
tasks report results on large labeled datasets such
as CoNLL-2003 and ACE-2005 (e.z., Lample etal.,
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1 Introduction

The goal of this work is to facilitate algorithmic
discovery in the scientific literature. Despite no-
table advances in scientific search engines, data
mining and digal ibraries (8. Wo t al 2014),
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Figure 1: Part of the lterature graph.

2017). We describe methods used in a scalable de-
ed production system for extracting structured
information from scientific documents into the [ir-
erature graph (see Fig. 1). The literature gmph is
a directed proerty graph which summari
mlofmnnon in th lterarure and can be s

ques-

tions such as:

 What is the percentage of female subjects in
depression clinical trials?

 Which of my co-authors published one or more
‘papers on coreference resolution?

» Which papers discuss the effects of Ranibizumab
on the Retina?
In this paper, we focus on the problem of ex-

tracting structured data from scientific documents,

‘which can later be used in natural & .

cmnplex s, For cxuagie, it et o
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can be queried to find the number of nodes on the
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We reduce literature graph construction into fa-
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