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The Finnish Research Information Hub

* The National Research Information Hub
project was launched in 2017

* Owned and financed by the Ministry
Culture of Finland that has authorised . I
Il

the implementation to CSC—IT Center M
pm Research.fi

for Science Ltd.

* Information is publicly and freely Check
available in www.research.filaunched in it out!
2020



http://www.research.fi/

Aims of the Finnish Research Information Hub

R&D analytics
Visualizations
Business
Intelligence
Landscape

APIs
Shared data
model

To describe the Finnish
research ecosystem and
act as an information
base for science policy

To help to find Finnish
research and researchers

To support the reuse of
existing research
information in other

services and systems

To support the merit of
researchers and increase
the visibility of their
research output and
activities

Research.fi portal
Semantic search
Linked data

Researcher’s Profiles
Traditional research outputs
Other research activities
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The details of researchers, publications, research datasets, research projects and 3. Results of both publicly and privately funded research will be openly accessible.
research infrastructures will soon be available in one place.

4. This will benefit researchers, research organizations, funding agencies, public
2. There will be less reporting and administrative work as the data is available in a administration and citizens.
single location and information flows freely between services.
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Semantic concept annotation and search

Implementation by: Joonas Kesaniemi




Relationships between linkable items (research objects)

* Subject — predicate —object (triplet)

* Depending on the subject and object in question, different predicates will
apply. This is fine in the linked data world. In the graph sense, this implies
more then two linkable items being simply connected.

Fenner, M., Aryani, A., 2019. Introducing the PID
Graph

— FREYA [WWW Document].
https://doi.org/https://doi.org/10.5438/jwvf-8a66

Fig 1. A schematic representation of the PID graph with digital objects connected by PIDs, showing three
use cases: A: Different versions of software code, B: Datasets hosted by a particular repository, C: All digital
objects connected to a research object.




_ research envronment

Also links from research objects to concepts form triplets

* Can also be used in reverse, research objects related to a

S p ecC |f| c conce pt : https://sanastot.suomi.fi/concepts/3bdbcac2-e57f-49c1-b104-e37eff042834/concept/8395b72f-7015-4d77-bobs-e1699d79c867
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Semantic annotation in research.fi

* Semantic annotation is based on utilising a known ontology and an annotator
that has been trained to annotate textual content with concepts.

* These concepts are consequently linked as metadata related to a research
object.

* In our context, automated concept annotation uses the YSO-ontology using
the Annif-annotator.

* At first, we focus on annotating the funding decisions, based on their titles and
descriptions

10


http://www.yso.fi/onto/yso/
http://annif.org/
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Semantic search based on the annotations

* A search with the concept "forest management" will find a funding decision, with the
term "metsanhoito” (Finnish) used in the description.

* This uses the different language labels of a concept that is a direct hit for the searched
concept.

* In the next iteration, the search with "forest management" will find the document with
the annotated concept “tree planting”, as the two concepts are semantically related.

* Complements the word clustering approach/topic modelling to find funding decisions
e.g. by overcoming content language differences.

* First iteration of this implementation is in testing phase

* Next up for development: concept annotation for other research objects
B



Topic modelling - the word clustering approach
Katja Mankinen, CSC




Topic modelling of research funding decision

* What topics or themes are being researched in Finland or my own organization
* How many projects were funded on climate change/cancer between 2010-2019?

* Which topics/themes received the most funding?

* Unsupervised machine learning methods are used to group text automatically into (often
interdisciplinary) topics

* Topic modelling may improve the discoverability of funded research activities (e.g. projects)
and offer new insights into the Finnish research field.

* Inthe Finnish Research Information hub, approx. 30% of the funding decisions are missing
information on the field of science that they concern.

* The firstiteration of this functionality is in production

13



Funding decision topic modelling

Data

Approx . 7000
decisions (title,
description, keywords
and field of science)
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Text preparation

Certain general concepts,
frequently occurring non
semantic words are
removed, language of the
description is detected

The text is converted into
numerical form (word and
document vectors) to
facilitate processing

Topic modelling

Using and comparing different methods
(contextualized topic models, topavec,
BERTopic, hierarchical stochastic block
model) to filter potential topics, based
on the relationships between words in
the descriptions

Topic = a cluster of words, which have a
semantic relationships of some kind

Based on empirical experimentation, 92
topics were selected , and each funding
decision is classified into the most
significant topic

+

csc

robotics__automation
transportation__mobility_logistics
politics_society
software__development

education

sustainable__ecosystems__development

“health_care
busmess ‘investments
—-cancer
manufa( tlll’ll]"__pl oduction
energy electricify  power
services servitization
climate_ change_adaption
pécticles_mattes_Tic

Small, large, old, rising, interdisciplinary ...
— topics may evolve and new topics may
appear

— the model is updated, when new data is
available


https://www.aclweb.org/anthology/2021.eacl-main.143/
https://arxiv.org/abs/2008.09470
https://doi.org/10.5281/zenodo.4381785
https://doi.org/10.1126/sciadv.aaq1360

Filtering based on
identified topic

Filters (101)

B Close

Topic

|. 2d printing, printing % || SMEs, management, growth, P x || aerosal, ic % |

[ agriculture, farming, dairy 3¢ || air quality 3¢ | [ animals 3¢ | [ arctic region ¢ || ar culture 3 |

| artificial intelligence, machine leaming 3 || bacteria, antibiotic infections 3¢ |

batteries, lithium batteries, battery 3¢ || biodiversity, species, ecosystems, evolution. ecology % |

| biomass, biceconomy, bisrefinery, biofuels, bingas 3¢ |

| biomass, cancer, bicecanomy, biarefinery, biofusls, biogas 3¢ || brain diseases, Alzheimer, dementia 3 |

|' business, investments % '\ \' cancer 3¢ '| \' cancer, arctic region 3¢ '| \' cancer, art, culture 3¢ |

| cancer, business, investments 3¢ || cancer, mining, minerals % || carbon, methane, carbon footprint 3¢ |

| cardiclogy, cardiac, ventricular, myocarditis 3¢ || catalysts 3 || chemicals, pharmaceutical, risks % |

| eircular ecanomy ¢ || climate change, adaption 3¢ || cloud computing, edge computing % |

| eamputer vision, graphies, face recagnition 3§ || censtruction engineering, wood construction 3¢ |

| consumer, customer 3¢ || cevid, corona virus, corona, pandemic 3¢ |

| erisis preparedness, disaster, emergency 3 || cybersecurity, encryption. eryptography 3 |

| diabates, metabolic diseases % || disorders, mental health. psychiatry, depression. psychotherapy 3¢ |

| drones, unmanned aerial vehicles 3¢ || drug, drug delivery, drug development 3¢ || education 3¢ |

energy, electricity, pawer 3 || eyes, eye diseases, glaucoma 3¢ || food, nutrition 3¢ |

|' forestry, wood, timber 3¢ ||' fuels, combustion 3¢ '||' games, gaming 3¢ '|

gender, feminism, equality, discrimination 3¢ || health care %¢ || heating 3¢ || history. archaeclogy % |

| imaging, bisimaging 3¢ || internet of things, iot, devices, wearable electronics 3¢ |
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Limitations on topic modelling

* All the funding decisions have not been classified to a topic
* All decision are not necessarily tightly connected to the classified topic
* Significant topics may remain undetected/clustered

* Limitations both in the data and in the methods
o Small and multilingual dataset
o Very specific topics of research
o Some decisions have just a title and/or a very short description
o The topic modelling is based on unsupervised machine learning, small parameter changes may produce different results

* Topic modelling is suitable for mapping research themes on a large scale, but not for determining
exact sizes of individual topics.
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Challenges in maintaining annotations, when the
background changes




Challenges for topic modelling

* As the body of funding decisions defines the clusters, new funding
decisions that come in may change the clusters

o By redefining existing cluster boundaries
olntroducing a new cluster (and consequently closing another one, as the number

of clusters is fixed)
* How to deal with the temporal evolution of clusters? Useful to track
historical cluster assignment? For discussion on the “Dynamics of
topics” see e.g. Mankinen & Leino 2021



https://www.aka.fi/globalassets/2-suomen-akatemian-toiminta/4-julkaisut/julkaisut/identifying-research-topics-and-collaboration-networks-in-finland.pdf

Challenges in annotation management

» Semantic annotation is based on utilizing a known ontology and an annotator that
assigns concepts as metadata to an research object.

* The annotator is trained to annotate specific ontology concepts; but if the
ontology changes e.g. through the introduction of new concepts, the annotator is
not trained for these new concepts.

* Changes in an ontology must be incorporated into the annotator, to operationalize
the newly added concepts.

* New data as such does not impact the ontology or the annotator.

* However, it may be that new content does not fall into the scope of the ontology,
and therefore adequate annotation of content with concepts might not be
achieved

20
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The separation of facts and inferred information

* If we have utilized reasoning/inference to create new machine-generated metadata,
then if the facts based on which the reasoning was performed, change, the previous
conclusions may become invalid. The process of inference needs to be reconducted
and the conclusions redrawn.

* This then requires the separation of facts and inferred information, and potentially
the linkage of the facts to their conclusions in a traceable manner. (the provenance of
the conclusions)

* This would enable re-inference, when we notice one of the dependent facts changed.

* If we are not able to do this, then the recourse is to re-reason the entire body of
inferred conclusions

21
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Thank you for your attention!

I am Tommi Suominen. | work at CSC as
an information architect.
www.linkedin.com/in/tommi-
suominen-935bsa8a

I will be coordinating the
FAIRCORE4EOSC Horizon Europe
project starting in June 2022. | hope to
be talking about this at the next
euroCRIS meeting.

CScC

OB 003

facebook.com/CSCfi

twitter.com/CSCfi

youtube.com/CSCfi

linkedin.com/company/csc-it-center-for-science

github.com/CSCfi
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