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Subject indexing
a.k.a. topic indexing, topic assignment
~ tagging
~ multi-label classification







Where we publish thesauri, classifications, ontologies etc.
for use by libraries, archives, museums, media, students…

Finto.fi

Subject indexing 
vocabularies:

General Finnish 
Ontology YSO

KOKO Ontology

...and many more

https://finto.fi
https://finto.fi/yso/
https://finto.fi/yso/
https://finto.fi/koko/


YSO, Yleinen Suomalainen Ontologia 
with 30,000 subjects
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Machine learning using existing metadata



Lexical vs. Associative algorithms for subject indexing

Lexical approaches: e.g. Maui

Match the terms in a document to terms in a 
controlled vocabulary

“Renewable resources are a part of Earth's 
natural environment and the largest 
components of its ecosphere.“

Associative approaches (TFIDF, fastText, 
Omikuji ...)
Learn which concepts are correlated with which 
terms in documents, based on training data

yso:p14146
“renewable natural resources”



Algorithms used in Annif
● TF-IDF similarity

Baseline bag-of-words similarity measure. Implemented with the Gensim library.

● fastText by Facebook Research
Uses word embeddings (similar to word2vec) and resembles a neural network architecture.

● Vowpal Wabbit, originally by Yahoo! Research, now Microsoft Research
Online machine learning system, also suitable for multi-class and multi-label classification

● Parabel and Bonsai
Tree-based algorithms for extreme multi-label classification. Implemented with the Omikuji library.

● Maui using MauiServer REST API
MauiServer is a microservice wrapper around the lexical Maui automated indexing tool.

https://radimrehurek.com/gensim/
https://github.com/facebookresearch/fastText
https://en.wikipedia.org/wiki/Word2vec
https://github.com/VowpalWabbit/vowpal_wabbit
https://doi.org/10.1145/3178876.3185998
https://arxiv.org/abs/1904.08249
https://github.com/tomtung/omikuji
https://github.com/NatLibFi/mauiserver
https://github.com/zelandiya/maui


Algorithms may be used alone, or in combinations, ensembles



Annif Architecture



Form for testing at annif.org
YSO model

trained on Finna data

http://annif.org/


Accessing Annif
Command line interface - setup and administration

- training models
- testing and evaluating models
- bulk indexing of documents

Web user interface - interactive testing of models

REST API - integrating Annif services to other systems



API access example

“The quick brown fox jumped over the lazy dog.”
suggest

results=[
{uri=”<http://www.yso.fi/onto/yso/p2228>”, score=0.2595, label=”red fox”},
{uri=”<http://www.yso.fi/onto/yso/p5319>”, score=0.2039, label=”dog”},
{uri=”<http://www.yso.fi/onto/yso/p8122>”, score=0.1946, label=”laziness”},
{uri=”<http://www.yso.fi/onto/yso/p25726>”, score=0.1285, label=”brown”},
{uri=”<http://www.yso.fi/onto/yso/p4760>”, score=0.1220, label=”triple jump”}

]

api.annif.org

http://www.yso.fi/onto/yso/p2228
http://www.yso.fi/onto/yso/p5319
http://www.yso.fi/onto/yso/p8122
http://www.yso.fi/onto/yso/p25726
http://www.yso.fi/onto/yso/p4760
http://api.annif.org


Annif on GitHub
Python 3.6+ code base
Apache License 2.0

Fully unit tested (99% coverage)
PEP8 style guide compliant
Usage documentation in the wiki

https://github.com/NatLibFi/Annif 

https://github.com/NatLibFi/Annif/wiki
https://github.com/NatLibFi/Annif


quay.io/natlibfi/annifpypi.org/project/annif/



Apply Annif on your own data!

Choose an
indexing

vocabulary
Train Annif

with your corpus

Prepare a 
corpus

from your 
existing 

metadata

Use it to index
new documents

e.g. Humord, Tekord 
or DDC

e.g. library records 
and some full-text 
documents



Annif used in production



JYX repository, University of Jyväskylä
Students upload their Master’s and doctoral theses, Annif suggests subjects*

Implemented using 
DSpace & 
GLAMpipe
by Ari Häyrinen

*from YSO = 
General Finnish 
Ontology

http://glampipe.org/


Osuva repository, University of Vaasa

Pilot started 
2.3.2020, 
implementation 
by Anis 
Moubarik.

Same as JYX: students upload their Master’s and doctoral 
theses, Annif suggests subjects



Kirjavälitys Oy - logistics company serving bookstores and libraries

Publishers

Annif

descriptive text

subject 
suggestions

Melinda
inc. Fennica

?
correction and 

curation

Libraries
Bookshops 
and online 

stores

information about 
new titles



Finto AI - automated subject indexing tool and API service

Launched in 
May 2020

ai.finto.fi

https://ai.finto.fi


Pia Virtanen

Tagging at Yle

● All content tagged:
subject/topic, but also 
e.g. genre and 
atmosphere



Pia Virtanen

Source ontologies / Vocabularies
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Tagging at Yle

● All content tagged:
subject/topic, but also 
e.g. genre and 
atmosphere

KOKO
● Collection of Finnish 

(general and special 
field) ontologies

● By The National Library 
of Finland / Finto service

● About 55 000 concepts

Wikidata
● Free, collaborative, 

multilingual database. 
Structured data to 
provide support for e.g. 
Wikipedia

● About 87 million items

Leiki
● By DoubleVerify
● About 150 000 concepts

+ Freebase 
+ some internal 

vocabularies

http://finto.fi/koko/fi/
https://www.wikidata.org/
https://www.leiki.com/
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APIs for 
searching 
concepts, 
storing 
concepts and 
content-to-
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text
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● Since 2015 by Leiki / DoubleVerify (http://www.leiki.com/) 
● Articles in three languages: Finnish, Swedish, English
● Semi-automatic: 15 proposals for tags into CMS 

> Validation 
> Missing tags added manually

● The quality: Largely good
● The biggest challenge: Leiki’s own ontology 

> Content tagged with concepts from different ontologies are not linked in 
Yle’s services
> Need to be mapped

● Request for information (RFI) in autumn 2019: No other service or tool 
available in Finland for our needs, only development projects

Pia Virtanen

Automatic Tagging Currently at Yle

http://www.leiki.com/


Why are we interested in Annif?

● To learn what kind of tagging we can produce with Yle Vocabulary
○ Online services and applications which use tags for e.g. personalisation and we 

have to ensure continuity
● To get experience of a method which can be further developed by ourselves 

and customized to suit our needs
● We have training data!
● Already the first experiments were promising! 

(Pekka Kauranen, autumn 2019)

● Part of “Yle Metadata Machinery” development
○ Combination of various methods and services for automatic metadata extraction

Pia Virtanen

Annif at Yle



● Annif backends used for training
○ Omikuji (AttentionXML)
○ Maui
○ nn_ensemble (sources: Omikuji:2, Maui:1)

● Training text corpora
○ Articles, published 1998 - 18.1.2020
○ Short text document corpus: Titles and introductions of articles

■ Finnish: 1 048 756 articles
■ Swedish: 369 572 articles
■ Used to train Omikuji

○ Full text document corpus: Titles, introductions and bodies of articles
■ Used to train Maui, about 3000 articles / language
■ Used to train nn_ensemble, about 500 articles / language

● Training vocabulary
○ Yle vocabulary (sources: KOKO, Wikidata, Leiki, Freebase)
○ Finnish: 171 979 tags 
○ Swedish: 168 337 tags

Pia Virtanen

Training Annif at Yle



● Annif backends used for training
○ Omikuji (AttentionXML)
○ Maui
○ nn_ensemble (sources: Omikuji:2, Maui:1)

● Training text corpora
○ Articles, published 1998 - 18.1.2020
○ Short text document corpus: Titles and introductions of articles

■ Finnish: 1 048 756 articles
■ Swedish: 369 572 articles
■ Used to train Omikuji

○ Full text document corpus: Titles, introductions and bodies of articles
■ Used to train Maui, about 3000 articles / language
■ Used to train nn_ensemble, about 500 articles / language

● Training vocabulary
○ Yle vocabulary: Combination of tags from different source vocabularies (KOKO, 

Wikidata, Leiki, Freebase)
○ Finnish: 171 979 tags 
○ Swedish: 168 337 tags

Pia Virtanen

Training Annif at Yle

More information: Contact 
Pekka Kauranen and Ahti Ahde!



● One method to evaluate the quality of 
Annif: 
Annif and Leiki tagging compared 
by human evaluators

● About 100 Finnish and Swedish 
articles and their tags 

○ Subject areas: business, science, 
culture, sport

● 28 Yle test persons

● Evaluation form (Google Form):
○ Article 

+ 10 most relevant tags from both 
tools/services in random order

○ Scale of relevance: 
Essential - ok - not relevant - wrong

Pia Virtanen

Annif-Leiki Comparison

essential       ok      non relevant   wrongEvaluation scale

Tags

Article



Annif performed 
slightly better than 
Leiki
= more essential + ok,
less not relevant + 
wrong tags

Pia Virtanen

Comparison: Overall Results in Subject Areas
Finnish

Essential + ok (% of all tags)
TOTAL - business - sport - culture - science

Not relevant + wrong (% of all tags)
TOTAL - business - sport - culture - science

Culture: The only subject 
area where Leiki 

performed slightly better: 
more ok, less wrong tags

essential                 ok                                 non relevant                 wrong



Annif performed 
better than Leiki in 
all subject areas
= more essential + ok,
less not relevant + 
wrong tags

Differences bigger 
than in Finnish

Biggest differences in 
business and science

Reasons?

Pia Virtanen

Comparison: Overall Results in Subject Areas
Swedish

Essential + ok (% of all tags)
TOTAL - business - sport - culture - science

Not relevant + wrong (% of all tags)
TOTAL - business - sport - culture - science

essential               ok non relevant             wrong



● The results of the comparison encourage us to carry on testing Annif!

● Currently optimization of algorithms and vocabulary 
● Test use in CMS to get more data
● Tests with other text types (to get automatic tagging for tv and radio 

programs):
○ Speech to text results
○ Program descriptions
○ Subtitles

Pia Virtanen

Next Steps with Annif at Yle



Thank you!

Pekka Kauranen        Ahti Ahde         Pia Virtanen

Juho Inkinen      Mona Lehtinen     Osma Suominen

Annif team:

Yle team:

e-mail:
firstname.lastname@helsinki.fi

e-mail:
firstname.lastname@yle.fi
firstname.lastname@qvik.fi



● The quality of subject indexing / tagging: 
How to measure it and give feedback to the librarian / content producer?

● Using open source software and developing it yourselves 
vs. buying software as a service

Questions?

Topics for discussion, e.g.



More about tagging at Yle
Website: annif.org
API: api.annif.org
Source code: https://github.com/NatLibFi/Annif
Wikipages: https://github.com/NatLibFi/Annif/wiki
User group: annif-users@googlegroups.com
Tutorial: https://github.com/NatLibFi/Annif-tutorial

Article: Suominen, O., 2019. Annif: DIY automated 
subject indexing using multiple algorithms. LIBER 
Quarterly, 29(1), pp.1–25. DOI: 
http://doi.org/10.18352/lq.10285

More about
Pia Virtanen: Tagging Content at Yle. Finnish high school 
matriculation exams and other use cases for tags. 
Presentation at EBU MDN Workshop, 7.6.2018: 
https://docs.google.com/presentation/d/1neH0nB3PhZVLY
2baGC4LJAPdiXsmwcSQqvNnqSatsEE

Pia Virtanen: Tagging Content at the Finnish Broadcasting 
Company Yle. 
Presentation at EBU MDN Workshop, 7.6.2016:
https://tech.ebu.ch/docs/events/mdn2016/presentations/Pia
_Virtanen_YLE_EBU%20MDN%202016.pdf 

Pia Virtanen, Kim Viljanen, Mikael Hindsberg: 
YLE’s Meta-API: Improving the Findability of Web Content 
with Semantic Tagging. In: Tech Report 019. EBU-MIM 
Semantic Web Activity Report, 2015. Annex 9, p. 43-56.
https://tech.ebu.ch/publications/tr019 

https://annif.org
https://api.annif.org
https://github.com/NatLibFi/Annif
https://github.com/NatLibFi/Annif/wiki
mailto:annif-users@googlegroups.com
https://github.com/NatLibFi/Annif-tutorial
http://doi.org/10.18352/lq.10285
http://doi.org/10.18352/lq.10285
https://docs.google.com/presentation/d/1neH0nB3PhZVLY2baGC4LJAPdiXsmwcSQqvNnqSatsEE
https://docs.google.com/presentation/d/1neH0nB3PhZVLY2baGC4LJAPdiXsmwcSQqvNnqSatsEE
https://tech.ebu.ch/docs/events/mdn2016/presentations/Pia_Virtanen_YLE_EBU%20MDN%202016.pdf
https://tech.ebu.ch/docs/events/mdn2016/presentations/Pia_Virtanen_YLE_EBU%20MDN%202016.pdf
https://tech.ebu.ch/publications/tr019


Bio: Osma Suominen
Osma Suominen works as an information systems 
specialist at the National Library of Finland. He is 
currently working on automated subject indexing and the 
publishing of bibliographic data, including the Finnish 
national bibliography Fennica, as Linked Data. He is one 
of the creators of the Finto.fi thesaurus and ontology 
service and is leading development of the Skosmos 
vocabulary browser used in Finto. Osma Suominen 
earned his doctoral degree at Aalto University while 
doing research on semantic portals and quality of 
controlled vocabularies within the FinnONTO series of 
projects. 

GitHub: @osma
Twitter: @OsmaSuominen

Bio: Pia Virtanen
Pia Virtanen works as producer / metadata specialist at 
the Finnish Broadcasting Company Yle developing 
methods and practises of describing content, especially 
tagging of online content. She is responsible for leading 
the technical development needed for company-wide 
solutions in tagging, for data maintenance of the 
common “Yle vocabulary” as well as for supporting and 
instructing journalists in their tagging processes. Pia 
Virtanen is a trained translator and information specialist 
/ librarian and working since 2005 at Yle.

Please, be in contact, 
also e.g. if you would like to discuss vocabularies in general or vocabularies for 

tagging genre and atmosphere 
of tv and radio programs in particular!

pia.virtanen@yle.fi 

https://github.com/osma/
https://twitter.com/OsmaSuominen
mailto:pia.virtanen@yle.fi


Yle meets Annif - an open source tool for automated subject indexing

In the first part of our presentation we will introduce Annif, an open source tool for automated subject indexing. Annif is 
based on natural language processing and machine learning technologies. It can suggest subjects for documents using any 
subject vocabulary, in a variety of languages. Annif is being developed at the National Library of Finland and many cultural 
heritage institutions are starting to use it to support their subject indexing processes.

In the second part we will present a project where Yle trained Annif using over a million Finnish and Swedish language 
articles along with their subjects, drawn from a vocabulary of 170,000 concepts. We also evaluated the quality of Annif by 
comparing its results to the service we currently use for subject indexing of articles. Because the quality of Annif has been 
promising the project will be carried on. The project made us think about the quality of subject indexing and how it can be 
measured.

Osma Suominen – National Library of Finland, Pia Virtanen – Yle

Abstract of this presentation


