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Knowledge graphs for sharing research data and information

Agenda
» Knowledge Graphs for FAIR Research Data

* Research Knowledge Graphs of Scholarly Resource Metadata
* Research Knowledge Graphs of (Social Science) Research Data




Knowledge Graphs for FAIR Research Data
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Sharing & Reuse of Research Data, Resources, Knowledge

Research Data
Publications
Code/Scripts
ML Models
Methods
Claims

Metrics

Relations between scientific resources, data, knowledge

Common questions for researchers

* Which top-tier publications cite which
data/method? (,,dataset authority®)

 Which data was used to train/evaluate
which method? Which method to produce
what data?

* Which claims are supported/cited/rejected
by what dataset or publication?



Sharing & Reuse of Research Data, Resources, Knowledge

Challenges
Research Data 5
— « Data & metadata about resources and concepts not
Publications represented in structured, machine-interpretable,
, integrated manner (hidden in publications, web
ML Models
Methods * Persistent |(.ienF|f|ers (e.g. DOIs) used inconsistently
(e.g. on publications/datasets)
Claims
Metrics « Relations and semantics not explicit

Relations between scientific resources, data, knowledge . Reproducibility crisis in CS/DS/A|



e /_ ‘\ ™
S I S Leibniz Institute [ |
for the Social Sciences / /

FAIR principles
Edable / \Ccessible nteroperable eusable

-
O & fo O



e S I S Leibniz Institute
for the Social Sciences

Knowledge Graphs for FAIR Research Data

/

Consistent use of persistent

IDs

(e.g., URIs, DOIs) across all data,
e.g., concepts, resources etc.

(,DOIs for all“)

Use HTTP APIs
for data access,
reuse and linking

~

4 Using established W3C )

\_ interoperability and reuse -

standards for data sharing (on
the Web), e.g. RDF, JSON, shared
vocabularies (e.g. schema.org,
DCAT, DDI) to improve data

J

-

Making links between resources
and concepts explicit &
machine-interpretable (e.g.
which publications cite what
dataset? Which claim is
supported/rejected by

K publication X/dataset Y?)

J
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Resources
Datasets
Publications
Code
Software

L}
/\,, &
9
o o @
wy

®

e © . ’_.e."“:‘ N

e " W

. » W ¢ 8
®
. @ @
e .
L] °
®

Concepts
Terms & Definitions
Claims
Methods
Topics
Entities
Persons
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Research Knowledge Graphs SN SciGraph

KGs of research resources (e.g., datasets,
research papers, methods) and concepts (e.g.,
paper authors, organizations) within the B TR
scholarly domain

Facilitating the way scientific outcomes are
represented and utilized

Facilitating the sharing of research data and
information

Microsoft Academic
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KGs In practice
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Cologne

City in North Rhine-Westphalia

Wikipedia
https://en.wikipedia.org » wiki » Cologne  §
Cologne
Cologne Cathedral - Eau de Cologne - Cologne (region) - Cologne (disambiguation)

People also ask

Why is Cologne Germany famous?
Is it Koln or Cologne?

Why visit Cologne Germany?

Is Cologne French or German?

Things to do
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Cologne Cathedral Phantasialand

Museum Ludwig

4.8 # (69K) 45 % (7.3K) 4.5 & (88K)
Cathedral Modem art museum Tourist attraction
Website Website Website

Free From €11.00 From €36.00

More things todo -
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MapData  Tems

About

Cologne, a 2,000-year-old city spanning the Rhine River in
western Germany, is the region’s cultural hub. A landmark
of High Gothic architecture set amid reconstructed old town
the twin-spired Cologne Cathedral is also known for its
gilded medieval reliquary and sweeping river views. The
adjacent Museum Ludwig showcases 20th-century art
including many masterpieces by Picasso, and the Romano-
Germanic Museum houses Roman anfiquities. — Google

Population: 1.086 million (2019) c.
Admin. region: Cologne

Dialling codes: 0221, 02203 (Porz)
District: Urban disfrict

Elevation: 37 m (121 ft)

Founded: 38 BCE

Postal codes: 50441-51149

People also search for

Disseldorf ~ Cologne Hamburg Munich
Cathedral
See more -
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GESIS KG: Integrated search

https://search.gesis.org/
gesis

Leitsniz Institute
for the Secial Sciemoes

EEEWN search in GESIS...

Services ¥ ch

v i v

342,790 Hits

Research data
(89.919)

Variables &
Questions
{12.539)

Instruments &
Tools

(371)

GESIS Webpages

(4,846)

GESIS Librar-

4.03.2024

Meet the Experts~ t .
gearching the 50;
with GESIS Searc

| Sciences

Y Filter results Data ¢

Person w  Year v  Source w O only
n @ GESl

Topic -

Facing Sorrow as a Group Unites. Facing Sorrow in a Group Diwvi

Rennung, Miriam; Géritz, Anja 5.

GESIS

Immigrant children and youths in the German and Israeli educational
systems (third transition)

Adler, Irit; Bolotin-Chachashwili, Svetlana; Hammerling, Aline L4

GESIS Data Archive, Cologne. ZAS086 Data file Version 1.0.0 {2013}, doi:10.4232/1.11703
Study number: ZAS086

Current Version: 1.0.0, 2013.06-26, doi:10.4232/1.11703

DOI: doi:10.4232/1.11703

Date of Collection: 02.11.2009 - 05.12.2010

Number of Units: 2205

Number of Variables: 312

Analysis System(s): SPSS, Stata

Keywords: Migration
Entryin the 1

portal: Datenbestandskatalog (DBK)

Meet the Experts

[ Materials
Questionnaire
Codebook

Other documents

+ Actions

Regquest data access
e

(a]

]

Abstract: This dataset contains the data file of an experiment that was
"Facing Sorrow as a Group Unites. Facing Sorrow in a Group Divides.”, by Renn
in... more

Sicily and Calabria Extortion Database

GLODERS Global Dynamics of Extortion Racket System FP7 Project
Abstract: The Sicily and Calabria was from police
by the Palermo team of the GLODERS — Global Dynamics of Extortion Racket ¢
which has received... more

; Kostas Zafiropoulos; Vasiliki Georgiadou Ld

data on and
in, including electoral turnout and voting preferences. The dataset 2

Ioannis Konstantinidis; Kostas Zafiropoulos: Vasiliki Georgiadou L

Abstract: This dataset p data on
particinarion in dige and votine

Sortby: Person: in alphabetical order E

Broader than a border? : origin and host county-specific cultural capital

and educational aspirations in Germany and Israel

|acob, Konstanze; Salikutiuk, Zerrin

Mannheim, MZES, 2076, 46 : graph. Darst., (Mannheimer Zentrum fiir Europ3ische Sczialforschung:
Arbeitspapiere - working papers ; Nr. 163)

The challenges of diaspora migration : interdisciplina erspectives on

Israel and German,
Silbereisen, Rainer K; Tizmann, Peter E.; Shavit, Yossi

Farnham, Ashgate, 2014, XxXV1, 327 S., (Studies in migration and diaspora)

Related Publications

B Full text
Full text

% Actions
Cite

search in GOOE e Scholar

GESIS-Library

Library location: Koln
061-757/004 Mannheim
061-018

¥ Actions
Cite

search in Google Scholar

GESIS Library
Library location: K6in 074-030

Hienert, D., Kern, D., Boland, K., Zapilko, B. & Mutschke, P.
(2019) "A digital library for research data and related
information in the social sciences." JCDL 2019
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GESIS KG: Integrated search @ GESIS

* Derived from conducted online questionnaires and an observational study to
reflect requirements of social scientists

Key findings (KG related):
» Users are looking for research data mentioned in a paper

» Dataset search suffers from missing interlinks
» Literature search is an important part of dataset search

* Log file analysis and user study on quality of automatically generated data
citations in preparation

Kern, D., & Hienert, D. (2018). Understanding the information needs of social
scientists in Germany.

Proceedings of the Association for Information Science and Technology, 55(1),
234-243.

Kramer, T., Papenmeier, A., Carevic, Z., Kern, D., & Mathiak, B. (2021). Data-
seeking behaviourin the social sciences. International Journal on Digital
Libraries, 22, 175-195.
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GESIS KG: Example

Divorce and separation in the
Philippines: trends and correlates

Scholarly
-

name

cites
type
cited by

10.4054/DemRes.2017.36.50 €m0

gesis-ssoar-

e

author

year

yea:\\\

Resources ™

ﬂ\ I\\, . /I
&
@

Meet the Experts

Concepts

cited by

S

cites
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GESIS KG: Links between resources Number of links betweer

120000  different resource types

98963

100000

different versions / 80000
part of study programme

60000 47547

40000

20000

0
ited b
cited by Number of links

@ Automatic [ Manual

Internal vs. External links
2974

Scholarly cites
Article <

cited by

references /
duplicates

O GESIS-internal links

[0 Links to external resources 15
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GSAP - Gesis Scholarly Annotation Project

To mitigate the race bias in the existing face datasets, we propose a novel face dataset

with an emphasis of balanced race composition. Our dataset contains 108,501 facial

* Schola Fly Entity Extraction images collected primarily from the YFCC-100M Flickr dataset [59], which can be freely
Focused on ML Models and

Datasets

shared for a research purpose, and also includes examples from other sources such as
Twitter and online newspaper outlets. We define 7 race groups: White, Black, Indian,

* For enriching Schola rly East Asian, Southeast Asian, Middle East, and Latino. Our dataset is well-balanced on
Resource Metadata KGs with  these 7 groups (See Figure 3 and 2)

relations between scholarly __
resou rces DatasetGeneric Dataset
-

"YFCC-100M Flickr" & N 59"
Dataset Re _

o g Otto, W., Zloch, M., Gan, L., Karmakar, S.,
DatasetGeneric DatasetGeneric & Dietze, S. (2023) GSAP-NER: A Novel

- - Task, Corpus, and Baseline for Scholarly
DatasetGeneric Datasource Entity Extraction Focused on Machine

-~ - Learning Models and Datasets. EMNLP
DatasetGeneric Datasource ] 2 0 2 3

"Our dataset” adl coreference fdl “our dataset”
. . 16
DatasetGeneric DatasetGeneric
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G E S | S KG ® Ava I la b I llty g€SIS i bschanicn @ Llogin €3 German Contact @ FAQ Watchlist (0)

Services v Research  Institute ~

* Integrated as backend in the GESIS
Search portal B -

R data Links between contents are displayed directly in the hit list. For example, you can find matching publications to the research data
B E?::K,G] = found.

The results can be filtered quickly and conveniently according to the following categories:

& Variables
(347,306) = Research data

* Public release of the GESIS KG planned e e
for 2024, including —— I prervr— e
* SPARQL endpoint o e
* HTTPAPI
* RDF dump for download 1

R | Default Data Set Name (Graph IRI)

Cong Query Text

select distinct ?Concept where {[] a ?Concept} LIMIT 100

Results Format HTML v
Execute Query Reset

Sponging Use only local data (including data retrieved befors), but do not retrieve more v

Execution timeout 0 milliseconds

Options Strict checking of void variables

0 Log debug info at the end of output (has no effect on some queries and output formats)
[ Generate SPARQL compilation report (instead of executing the query)

Copyright © 2024 OpenLink Software
Wirtuoso version 07.20.3233 on Linux (x86_64-pc-linux-gnu) Single Server Edition (31 GB total memary)

17



Leibniz Institute

Research Knowledge Graphs of
(Social Science) Research Data

18




g CSIS e )
Y

TweetsKB B Meet the Experts
a non-sensitive large-scale archive of societal discourse

gesiS sx...

. (SEu bs,lethof 3 billi(cj)ntprifiltetrﬁd tWﬁetS rained . B—
nglish, spam detection through pretraine weets
classifier) I g e T e oo SN

What

TwveetsKB is 3 pubic RDT 0orpus of anornymized Galas for a ladge liecion of annotated tvests. The dalaset Curmently 00nta ns data for nearly 3.0 billlon tweets,

« Sharing of tweet metadata (time stamps, retweet e o S i O e e
counts etc), hash tags, user mentions and dedicated B
features that capture tweet semantics S P o et St s o
(no actual full texts/user IDs) st i M

2019 until Apal 2000,

e Featuresinclude:

« Disambiguated mentions of entities, linked to
Wiki ped 1a / DBped 1a Hashtags: 1,161,839,471 68,832,205 0.19

Feature Total Unique % with >=1 feature

(“president”/“potus”/”trump” => dbp:DonaldTrump) _
. —_ . . Mentions: 1,840,456,543 149,277,474 0.38
« Sentiment scores (positive/negative emotions)
° Geotags fOI’ a Sma“ Subset Entities: 2,563,433,997 2,265,201 0.56
Sentiment: 1,265,974,641 - 0.5

and Large-Scale RDF Corpus of Annotated Tweets, ESWC'18.

P. Fafalios, V. losifidis, E. Ntoutsi, and S. Dietze, TweetsKB: A Publij
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RKG-based social science research using TweetskB

Investigating Vaccine Hesitancy in DACH countries DD4P

DiscourseData4Policy o

German-speaking countries have the highest shares
of unvaccinated people in western Europe
Share of population aged 12+ that has not had any Covid vaccine dose (%)

Austria

Switzerland
Germany

Sweden

Denmark By
MNorway 9.9
France 8.4
Spain 8.2
Ireland 7.1
lceland 1.9
Portugal 1.5

Source: FT analysis of figures from national sources and Our World in Data. Rates shown are as of November 9

20
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RKG-based social science research using TweetskB

Investigating Vaccine Hesitancy in DACH countries D D4 P

DBCOLWSGDGtO4POh0y

num_tweets
sum_sent_neg
sum_sent_pos
sum_sent

2000 A

15004 Germany suspends
vaccinations with Astra
100041  Z@eneca

Twitter discourse 500 -
to “Impfbereitschaft”

0 -
—500 -
—1000 -
BN o S A o o ot A o 21
22° AS2° 2S2° 2S2° A8 A8 A8 A5 AP
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(Social Science) Research Data

https://data.gesis.org/tweetskb

About (Named Entities)
—— #coronavirus

(2] Contains All |+~ |

https://data.gesis.org/tweetscov19

Also include entities from articles 2]

; .
https://data.gesis.org/claimskg

04
Q Q2 '0 ] 0 0
119"': 1‘5" @1‘“":&1“"' 1“"@19" o1 6,,1 'ﬂ" LA 'ﬂ" il ,,‘10"' ,@19”"

12/02/16

[}

Truth rating
| True [ Mixture False [

lp?‘ #\ \'br' 1@“ fd’ @ éﬂ ?d) ‘!ﬁ \I@! ‘W o(hﬂ’ tﬂ‘ ]lﬂ pﬁ ﬁ#‘ | 1 A& Donald Trump won 3,084 of America's 3,141 counties in the 2016 presidential gs

) L4 election; Hillary Clinton won just 57.

A fervent Hillary Clinton supporter ran her husband down with an SUV because
she found out he voted for Donald Trump

o)

Meet the Experts

Claims Search Engine

Keywords

Contains Any ~

| Other

6 results EXPORT

FALSE

FALSE

| 1@31“ S 1, 400 1“1,1“"’“
?nbxﬁi#ﬁ#uw #x#ﬂw"ﬁ o #

By Kim LaCapria
300 { —— #hydroxychl oroguine
as0d — #vaccine
an
& 200 - 2
%150_ 11/16/16 By Kim LaCapria
w100 4
S0 &5  Cinton showed up.
u._

to skip the

debates if Hillary

22
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Research Knowledge Graphs: Initiatives

LR ORKG e v s CE—

Scholarly Knowledge. Structured.

The Open Research Knowledge Graph (

structured manner. With th

. Z Fraunhofer
DataScience FOKUS

= Browse by research field

About Us Consortium Events Downloads Contact

Life Sciences

1797 popers

»Bridging boundaries among national research data infrastr
The vision of NFDI4DataScience (NFDI4DS) is to support all steps of the complex an

B 19 Contributions w6 Visualizations @8 10-06 collecting/creating, processing, analyzing, publishing, archiving, and reusing resourd Discoverable and Citable “ul I ) JULIAT LANE'= AN MULVANY & PACO NATHAN

. The past years have seen a paradigm shift, with computational methods increasing|

approaches, leading to the establishment and ubiquity of Data Science as a discipli
Science. Transparency, reproducibility and fairness have become crucial challenge]
complexity of contemporary Data Science methods, often relying on a combination
promote fair and open research data infrastructures supporting all involved resourt

inte
| Distributed Network of

Scholarly Works

ions that Address Pressing Social Problems

This network links research objects (publications,
dataset, researcher profiles and grants) from

fiie e o o euenVE IS @ NOt-fOr-profit organization, originally established at New
York University, that is working with governments to ensure that data are more
effectively used for public decision-making. We achieve this goal bv working with
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for the Social Sciences (KTS)

* Tools for constructing scholarly knowledge graphs

* NLP and deep learning-powered methods for extracting large-

scale KGs about methods, claims, data, software involved in
the scientific process

» Large-scale scholarly KGs, e.g.

* KGs about scholarly use of software & research data
(e.g. SoftwareKG: 1.8 M disambiguated software mentions
extracted from 3 M publications,
https://data.gesis.org/softwarekg/)

* Web mined KGs of social science research data, e.g. public
opinions, claims and attitudes expressed on social media
(e.g. TweetsKB: > 10 Bn semantically annotated tweets,
sentiments, https://data.gesis.org/tweetskb)

» Semantic Search powered by KGs and related tools

* RKG-powered search across scholarly publications, datasets,
methods and their relations (e.g. GESIS Search,
https://search.gesis.org)

2
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€ Deutsch [ Contact @ Help

Knowledge Technologies for the Social Sciences (KTS)

KTS develops innovative digital services and research data infrastructures for the social sciences as a joint effort with and for other scientific GESIS departments. B
Taking a cross-cutting role within GESIS, the department develops infrastructures across all stages of the research data cycle, provides central and user-friendly
interfaces and ensures their long-term sustainability and compliancy with state-of-the-art standards and techniques. A particular focus is given to providing

integrated access to GESIS data and services.

In order to ensure quality and innovati such as information
retrieval, information extraction & NLP, ess and use of social
sciences research data along the FAIR [ vledge graphs and by
facilitating semantic search across dist 2s research data, such as

social web crawls and Web archives, wiliCii Catt 101 ericient tecniiques 101 Inaexing, UnKIng and retievdl, acCounung 101 teir scate and heterogeneity. Due to the
increasing importance of Web- and W3C standards as well as Web-based platforms, in addition to traditional research data portals, findability and interoperability
of research data across the Web constitutes another current challenge.

The overarching goal of the department is the support of all infrastructural challenges related to all GESIS research data along the research data cycle, in order to
support open science in the social sciences.

We would particularly like to highlight the following offers from our department:

Knowledge Graph
GESIS-Search Research Labs gesisDataSearch g :
Infrastructure

¥ Information & Data Retrieval

¥ Information Extraction & Linking

¥ Data & Services Engineering

¥ Big Data Analytics
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Expert contact & GESIS consulting

Contact: you can reach the speaker/s via e-mail:
benjamin.zapilko@gesis.org
debanjali.biswas@gesis.org
https://gesis.org/en/kts

GESIS Consulting: GESIS offers individual consulting in a number of areas - including survey
design & methodology, data archiving, digital behavioral data & computational social science -
and across the research data cycle.

Please visit our website www.gesis.org for more detailed information on available services and
terms.

25


https://gesis.org/en/kts
http://www.gesis.org/
https://www.gesis.org/en/services

JgesIS wmms. @
Upcoming talks

* 16.05.2024: Opportunities and challenges of Large Language Models for the social
sciences

* 13.06.2024: Preserving and analysing large-scale Twitter data
« 11.07.2024: Introduction to scholarly information extraction

* Please visit our meet-the-experts website:
https://www.gesis.org/en/services/sharing-knowledge/consulting-
and-guidelines/meet-the-experts

26
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Leibniz Institute

Thank you for participating!
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