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Overview

e Harmonization
o Expressions of Time
o Person names
e Linking
o External Linking
o Record Linkage
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Harmonization: Expressions of Time

When combining data from multiple sources, several different
practises may have been used for indicating the same information

Samples of different data formats with varying precisions:

28.4.1884
1884-04-28
1884-1886

1880's

October 1888
Christmas Day 1886
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Harmonization: Expressions of Time

- Custom Python script for detecting Dates, Years, Seasons,
Ranges of Years

- Pattern-based, Regular Expressions
- Two-point or Four-point timespan (CIDOC CRM) responses

- (start -> end), (start/end of start -> start/end of end)

>>> DateConverter.find('10.4.1880"')

[[datetime.date (1880, 4, 10), datetime.date (1880, 4, 10), '10.4.1880']]

>>> DateConverter.find('1860, 1862 ja lokakuu 1888')

[[datetime.date (1860, 1, 1), datetime.date (1860, 12, 31), '18€e0'],
[datetime.date (1862, 1, 1), datetime.date (1862, 12, 31), 'l862'],
[datetime.date (1888, 10, 1), datetime.date (1888, 10, 31), 'lokakuu 1888']]
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Person Identification

Same individual can be labeled using multiple name variations
o Marriage(s)
o Finnish/Swedish variations

Language Label Description Also known as
English Yrjo Sakari Yrjo-Koskinen Finnish politician (1830-1903) mb Koskinen

Georg Zacharias Forsman
Y. S. Yrj6-Koskinen

Finnish [ Yrj6 Sakari Yrj6-Koskinen ) suomalainen poliitikko Georg Zacharias Forsman
Y. S. Yrjo-Koskinen

Yrj6-Sakari Yrjo-Koskinen

Yrjo Koskinen

Georg Zachris Yrjo-Koskinen

%Yrjﬂ-l(oskinen

Swedish Yrj6 Sakari Yrjo-Koskinen finsk historiker, senator, professor och publicist
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Parsing Name Variations

« Different practices for writing names
o Custom pattern based Python scripts for extracting given and
family names

(‘Paul Henrik Edelheim',

[[("Edelheim', 'Paul Henrik')]]),
('Edelheim, Paul Henrik; o. Emilia f. af Brunér', # o. = and, f. = birth name
[[('Edelheim', 'Paul Henrik')], # person 1
[ ("Edelheim (af Brunér)', 'Emilia'), # person 2
('"Edelheim', 'Emilia'),
('af', 'Brunér', 'Emilia')]ll]),

For English see e.g.: https://pypi.org/project/probablepeople/
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Entity Linking

o ARPA-UIl Service
o MediaWiki APl Query Service
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Entity Linking
- ARPA-UI Service

- Search by entity name
http:/demo.seco.tkk.fi/arpa/nbf_person?text=Jean+Sibelius
http:/demo.seco.tkk.fi/arpa/wikidata-organizations?text=Stockmann
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Entity Linking JSON RawData Headers

Save Copy Collapse All Expand All 7 Filter JSON

Search for “Jean Sibelius” in BiographySampo publication e :::: s

http://demo.seco.tkk.fi/arpa/nbf_person?text=Jean+Sibelius v o:

id: “http://ldf.fi/nbf/p992"
label: "Sibelius, Jean"
w matches:
B: *Jean Sibelius"

w properties:
w label:
0: '"Sibelius, Jean"@fi'
w family_name:

8: *"Sibelius"@fi'
w ngram:
9: *"Jean Sibelius"'

w first_names:
0: ‘"Jean"@fi’
v id:
—> 0: “"<http://1df.fi/nbf/p992>"
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External Linking

- MediaWiki APl Query Service
- Example search by person name https://api.triplydb.com/s/LhiRugIR4

VALUES (?search_string) {
("Aino Jarnefelt")
("Emil Kivi")
("Rudyard Kipling")

}

BIND(wd:05 AS 7human_class)

SERVICE wikibase:mwapi {
bd:serviceParam wikibase:endpoint "www.wikidata.org";
wikibase:api "EntitySearch";
mwapi:search ?search_string ;
mwapi: language " fi" .
?wikidata_ID wikibase:apiQutputItem mwapi:item .
?score wikibase:apiOrdinal true .
}
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External Linking

- MediaWiki APl Query Service
- Example search by person name https://api.triplydb.com/s/LhiRugIR4

search_string wikidata_ID
Aino Jérnefelt wd:Q406078
Emil Kivi wd:Q17381689
Rudyard Kipling wd:Q34743
Rudyard Kipling wd:Q120482345

wikiLabel

Aino Sibelius

Kaarlo Eemeli Kivirikko
Rudyard Kipling
Rudyard Kipling Sullivan

3

gender
female
male

male

birth_time

1871-08-10T00:00:00Z
1870-01-28T00:00:00Z
1865-12-30T00:00:00Z
1906-01-01T00:00:00Z

death_time biographysampo_ID
1969-06-08T00:00:00Z

1947-04-26T00:00:00Z p4347
1936-01-18T00:00:00Z

1977-01-01700:00:00Z
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Record Linkage and Deduplication

p3325168332085551640 | Forsman, G. Z. G. Z. Forsman male 1879 1879 1879

p2332799835176310591 | Forsman, Gabriel Gabriel Forsman male 1870 | 1870 1870

p1644249866634343660 | Forsman, Georg Jakob Georg Jakob Forsman male 1846 = 1849 1852

p2566107394316456339 | Forsman, Georg Zachris Georg Zachris Forsman male 1867 = 1867 1867

p2452958869818531794 | Forsman, Gustaf Erik Gustaf Erik Forsman male 1853 | 1853 1853

? 1 matching between several datasets
hitp://Idt.fi/yoma/people/p16509 Y Yrj6-Koskinen, Georg Zachris Georg Zachris Yrjs-Koskinen | male | hitp://www.wikidata.org/entity/Q3771268 ~ Wikidata | 7 11830-12-10 Vaasa t 111903-11-13 Helsinki
hitp://df.fi/yoma/people/p16509 ¥ Yrj6-Koskinen, Yrjs-Sakari Yrit-Sakari Yri6-Koskinen | male | http://www.wikidata.org/entity/Q3771268 | Wikidata 111830-12-10 Vaasa t 111903-11-13 Helsinki
hitp:/Idt.fi/yoma/people/p16509 Y Yrj6-Koskinen, Yrjé Sakari Yrj6 Sakari Yrjo-Koskinen | male | hitp://www.wikidata.org/entity/Q3771268 ~ Wikidata | 11830-12-10 Vaasa t 111903-11-13 Helsinki
http://Iidt.fi/yoma/people/p16509 ¥ Koskinen, Yrjé Yrjo Koskinen male | hitp://www.wikidata.org/entity/Q3771268 | Wikidata 111830-12-10 Vaasa | 1 1j 1903-11-13  Helsinki
http://idt.fi/yoma/people/p16509 Y Yrj-Koskinen, Yrjé Sakari Yrj6 Sakari Yrjs-Koskinen | male ir Edetfelt ©11830-12-31 111903-12-31
http://Idf.fi/yoma/people/p16509 Y Forsman, Georg Zacharias Georg Zacharias  Forsman male KANTO 71 1830-12-31 11 1903-12-31
http://ldf.fi'yoma/people/p16509 ¥ Yrjé-Koskinen, Georg Zakarias Georg Zakarias YrjG-Koskinen | male KANTO 11 1830-12-31 11 1803-12-31
http://idf.fi/yoma/people/p16509 Y Koskinen, Yrj5 Sakari Yrj6 Sakari Koskinen male KANTO < 11830-12-31 111903-12-31
http://idt.fi/yoma/people/p16509 Y Forsman, Yrj6 Sakari Yrj6é Sakari Forsman male KANTO *11830-12-31 111903-12-31
http://Idf.fi/yoma/people/p16509 ¥ Yrj-Koskinen, Yrjé Sakari Yrjo Sakari Yrig-Koskinen | male | hittp:/urn.fi/URN:NBN:fi:au:finaf:000063708 KANTO 11 1830-12-31 11 1903-12-31
hitp://Idf.fi/yoma/people/p16509 ¥ Koskinen, Yrj3 Yrié Koskinen male | hitp://urn.fi/URN:NBN:fi:au:finaf:000063708  KANTO ©11830-12-31 11 1903-12-31
hittp://Idf.fi/yoma/people/p16509 ¥ Yrjg-Koskinen, Z. Zi Yrjo-Koskinen | male | hitp:/urn.fi/UBN:NBN:fi:au:finaf:000063708  KANTO 111830-12-31 111903-12-31
hitp:/Idf.fi/yoma/people/p16509 Y Yrjo-Koskinen, Yrj6 Sakari Yrj6 Sakari Yrjs-Koskinen | male BookSampo | 1 11830-12-10 Vaasa I 111903-11-13 Helsinki
hitp://1df.fi'yoma/people/p16509 ¥ Forsman, Georg Zacharias Georg Zacharias Forsman male BookSampo | 71 1830-12-10 Vaasa | 11 1903-11-13 Helsinki
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Record Linkage and Deduplication

- Python Record Linkage Toolkit

- Customizable for string distances

- For small datasets

- Dedupe

- Unsupervised learning
- Term Frequency learning

- SPLINK

- Active learning
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Record Linkage and Deduplication

Analyze the results of SPLINK

Wik Exact maich : Exact match given_name -
G umuomplrlmj : —_ Damerau_levenshtein <= 1-
given_name  Jaro_winkler_similarity >= 0.9

Exact match : r ; Jaro_winkler_similarity >= 0.75-

gender Al it Al other comparisons
6. Best match ' ] Exact match middie_name -
5. Good fit Into the range ‘ ' Damerau_levenshtein <= 1-
4. Fit Into the range ; ] migdle_name  Jaro_winkler_similarity >= 0.9
overiap 3. Fit Into the range : - Jaro_winkler_similarity >= 0.75 -
2. Fitto the range - : All other comparisons |

1. Overlapping
0. All ather comparisons

Exact match tamily_name -

Approved : ; Damerau_levenshiein <= 1-

Starime Al other comparisons j : J : tamily_name  Jaro_winkier_similasity >=0.9-|
Jaro_winkler_similarity >= 0.75 -

All other comparisons -
andume Approved - .
”mem:l : ﬁ -

Match with more than 2 letters -
Match with 2 letters -

Exact match Initials
Jaro_winkler_similarity >= 0.6 -
Jaro_winkler_similarity >= 0.3
All other comparisons -

Exact match fullname
Damerau_levenshiain <= 1

fulname  Jaro_winkler_similarity >= 0.9
Jaro_winkler_simllanty >= 0.75

All other comparisons
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Upcoming project "SampoSampo”

®
external LOD sources

People, Places, and Organizations

O
o ~50.000 organizations
o ~20.000 geographical locations

Combine data from Sampo projects and

~200.000 historical Finnish people
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NLP within the Sampo
framework
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Metadata enrichment

« Makes the data easier to handle (computers) and explore
(end-users)
« Enables new kinds of analysis
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Examples of existing tools

o Keywords

« Named entities

SeCo
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Keyword extraction

o Annif
o Tool for automated subject indexing and

o
classification Q n n I f
o Developed by the National Library of Finland
o Returns YSO concepts as keywords
o Used for example by Yle to assign tags to
news articles
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La kisampo LAINSAADANTO PYKALAT ©

Keyword extraction [s0

Hakuehdot (3)

. Tekstihaku
Topics Q

tai valitse paakategoria: Valitse ensin hakuehdot vas

Parisuhde ja perhe

Sosiaalinen turva

OO

Terveys ja sairaanhoito
Opetus ja koulutus
Lawsa m po TyGeldma ja tydttémyys
Asuminen ja rakentaminen
Oikeudet ja velvollisuudet

Talouden hoitaminen

00 OQ OO 0

Muuttaminen ja matkustaminen

Rafael Leal et al.: Relevance Feedback Search Based on Automatic
Annotation and Classification of Texts. 2021.
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Named entity recognition and linking

. . In[P hjerfbeck painted
. Entity extraction with Helena Westermarc, then
. left to study with[Léon Bonnat)at
o Sometlmes hard tO deﬁne (Mme Trelat de Vlgny‘s]studio.f]ln
. . 1881/she moved to the
° F|nn|Sh tOOIS Académie Colarossi, where she
studied once again with
o TurkuNLP Group'’s NER tool Westermarck|
m FIinBERT

o #Stanzao
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Named entity recognition and linking

InParis} [Schjerfbeck| painted

L] Candldate |dent|ﬁcat|0n with [Helena Westermarck| then
left to study withLéon Bonnat)at
o Vector-based ‘Mme Trélat de Vigny's|studio. In
.. . 1881 sh d to th
m Search for similar vectors in a vector space Aeademie Colaross], where she
m Better recall studied once again with
i Westermarck|
o Lexical
Schjerfbeck?

m Search for similar word forms from a list
o] Magnus Schjerfbeck

m Better precision Helena Sofia Schjerfbeck

Svante Schjerfbeck

Olga Johanna

Schjerfbeck
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Named entity recognition and linking

. . . . o InP Schjerfbeck|painted
. Disambiguation and Linking with Fistens WesTarmarch ther
o Manual

left to study with Leon Bonnat| at
Mme Trelat de Vigny's|studio. In
1881/she moved to the
O Graph-bas ed Académie Colarossi) where she
studied once again with
O VeC'[OI'-based Westermarck)
m LLMs

Schjerfbeck?

>

Magnus Schjerfbeck
Helena Sofia Schjerfbeck
Svante Schjerfbeck

Olga Johanna
Schjerfbeck
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Named entity
recognition
and linking

Disambiguation and
Linking

WarMemoirSampo

Mikko Koho et al.: Building Lightweight Ontologies for
Faceted Search with Named Entity Recognition: Case

WarMemoirSampo. 2022.

Sotamuistosampo

Haastattelut @

ELUT | HAASTATTELUJEN KOHDAT  HAKEMISTO

PALAUTE  INFO

Tulakset: 4 haastattelua

Aktiiviset

sucdattimet:

TAULUKKD

Rajaa:
Tekstihaku () ~

Etsi Q
Hasstatelavs (7) w
Haastateltavan sukupuoli (7) v
Paikka [rrainittu) (T) w
Henkila {mairittu) (7) w
Joukko-osasto (mainittu) () v
Organizaatic {mainittu) (7 Poa
Hae...

[ wirtsils 161

[ Ei merkintiia 14

[] Ensc 4]

Helsirgin vlopista [4]

[ Jyviiskoyiiin satazairaala [4]
[ Pitverweikot [4]

[ Pesti[4

[ sPR14

[ varo 4

O

Tapahtuma (manitiu} (7 v
Hirmike [mainittu) (73 -

Aite () -

AnlE shula

25 -

laafs

Haastatoltava -+ (7)

Kakla, daky

Malmbarg, Anttl

Rantala, Velki

Faikka (mainitau) (7) Henile (manitts) (7)

Joukko-asasto (malnttu) (7)

» Helginki
+ Hennala =

= . A + Jalkgreakirgkmentt 50
s + Dlu | etermsi . o
= Huhanmakl

= Hamesnbnna
= Hamannlinna

+ Lsluinki
» Hober
« thantala
« Panssaridivisiocra

. 5 Laing Kaira-Kphst

by Aina Maien kyes + Beservipeseringl
- Kaukasis
- e
« Azunta
* Helsnk e g B + & liikinldkomyania
« Hotila - Adalt Fhenrexith < 48
* lmaie = EBlursvoth + Jallgredkivekmentl a9
+ dypiskeli » Helikl Kokl + Jalkgedkirgkmanti 7
+ Kalla - Jnsit Sxaln « Reserviupsserioouy
+ Kelrly
* Ezmbele
+ Bembolle A b Bl
* Espeo - Jesamitz Ralukks
PyT—— T i Jaliayakiyerent 48

* Puavw Juhe Valvely

+ Hslginki o
« Janceman fois
+ Kannag
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Using LLMs in NLP

« Usually no need to fine-tune

o Or fine-tuning via examples in the prompt
« Do not blindly trust the contents!

o Next word prediction — hallucinations
« Reasoning

o RAG (Retrieval-Augmented Generation)
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ArtSam po Art Objects with Al-generated keywords (O
e Total of 60 objects with =, £ F
s © - the keyword smow =~ seee

Label (T At (T Organisation (5 Classfication () Material (7)
snow » 1/34 i 0 gam (5 i) 6

snow r-,'.;‘

0] eeti59l w Sulbervon sotaanlaht
] mde (541

[ it 58

] winderw 58]
[ heuse 571
tjlthotal of 26 objects that ; Timpeens sropuamalien et Chuhasa Faswy x —— o e
o —.were tagged with snow o R Not originally tagged

———by human annotators with snow

......

— A

Haman-gene yword [ H links.
I —— = Atsmeumin rasdamises Tanl -
SROW < > 15
[ wow 26]
forest [11]
Kansaiisgy
Hlis kal|aEEsaa o
- S—
w = | i 9ila hiarfoeck, Helans s ke kangas
-

Annastiina Ahola et al.: Using generative Al and LLMs to enrich art collection metadata for searching, browsing, and studying art history in Digital
Humanities. 2024.
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@prefix dcterms: <http:/purl.org/dc/terms/> . sne:e5357f195eecchcc a sns:Entity ;

@prefix owl: <http:/www.w3.0rg/2002/07 /owl#> . sns:entity_category <Person>;
@prefix skos: <http:/www.w3.0rg/2004/02/skos/core#> . dcterms:description "1824-1909. Snellmanin velipuoli. Maanviljelija
@prefix sne: <http:/Idf.fi/snellman/entities/> . Alahdrmassa.’;

sns:instance sne:i5357f195eeccbcc_ec78efefee298¢c5;
owl:sameAs snl:12459 ;
skos:prefLabel "Henrik Albert Snellman”.

@prefix snl: <http:/ldf.fi/snellman/> .

@prefix sns: <http:/df.fi/snellman/schema/> .

@prefix xsd: <http:/www.w3.0rg/2001/XMLSchema#> .

snl:3865 sns:entity_instance sne:i1e419f4422a59ef_7ebed50db3e6f7d, sne:i1e419f4422a59f_7ebed50db3e6f7d a sns:Entityinstance ;
sne:i5357f195eecchcc_ec78efefee298cs5, snsiend_char "1419™*xsd:Integer ;
Sne:i624d9d29224f519_b1b3dbdc0dc9718, snsistart_char "1405™*xsd:Integer ;

sns:surface_form "Hameenlinnassa" .

sne:e1e419f4422a59%¢f a sns:Entity ;

sns:entity_category <Place ; sne:i5357f195eeccbecc_ec78efefee298¢5 a sns:Entitylnstance ;

snsiinstance sne:i1e419f4422a59ef_7ebed50db3e6f7d ; sns:end_char "1052**"xsd:Integer ;
owl:sameAs snl:13397 sns:start_char "1046"**xsd:Integer ;

<http:/www.yso.fi/onto/yso/p94148>; sns:surface_form "Albert".

skos:prefLabel "Hameenlinna" .
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ParliamentSampo

Ten MPs with highest hub
and authority values

Ihalainen, Lauri (1947-)
L J
sipila, ¢ (1961-)
"

Kurvinen, @ifitti (1986-)
Arhinmaki, Paavo (1976-)

- - ~~Hoskonen; .nu (1957-)
Lindtrrian, Antti (1982-)
Soini, Timo §1962-) Viitanen, Pia’(1967-)
) Aalto, Touko (1984-)

Heinonen,{ffo (1975-)

" Juvanen, Arja (1967-)
Elo, Simen {1986-)

Kitiru, Krista (1974-)

{ >
Rinne, Afitti {1962-) Orpo, PEEEH (1969-)

i,
Zyskowicz{flen (1954-)

Niinisto, {lle (1976-)

Henna Poikkimaki et al.: Analyses of Networks of Politicians Based on Linked Data: Case ParliamentSampo - Parliament of Finland on the Semantic Web.

2022.
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