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TRY THE DEMOQ!

INPUT TEXT PROJECT (VOCABULARY AND LANGUAGE)
About EDUG ¥SO NN ensemble English v
This is the website of the European DDC Users Group (EDUG). Over the past fifteen years, extensive
translation projects have been completed in Europe to produce the French, ltalian, German, Swedish MAX # OF SUGGESTIONS
and Norwegian editions of the DDC21, DDC22 and DDC23. Experience has shown that the
translation and adaptation of the DDC in the European context can be difficult. It is in this context that o 15 20

EDUG was established in 2007. EDUG works in parinership with OCLC to foster cooperation in the
development of DDC in Europe. In particular, EDUG aims:

L ]
annif

To promote professional interests of all users of the DDC in Europe by the exchange of experience in
the use of the DDC;
To coordinate proposals for the development of the DDC according to the bibliographic needs of SUGGESTED SUBJECTS
European libraries and users in collaboration with the Dewey Classification Editorial Policy Committee
(EPC) and OCLC; i
To encourage the development and dissemination of techniques, applications, software, =

I

I

|

|

|

|

|

Europe

software development
language policy

libraries

cooperation (general)
applications (documents)
translating
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use of language

documentation and procedures in the areas of translation and access;

To encourage and promote co-operation in the translation of the DDC into European languages.

More information can be found in the EDUG cooperation agreement (updated 2019-09-02).
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Why a project? 1)

KB tillgangliggor
kraftfulla modeller
for sprakforstaelse

4 februari 2020

<% Eorskning

I dag publicerar KB tre svenska sprakmodeller baserade pa
Googles "BERT” (Bidirectional Encoder Representations
from Transformers). De forsta testerna visar att KB:s
modeller 6vertraffar Googles flersprakiga modell.

En sprakférstaelsemodell dr ett omfattande artificiellt neuralt nétverk som tranats pa
stora méngder text for att fa en flexibel och djup sprakforstaelse. KB:s BERT har lart
sig mekanismerna i svenska spraket och kan analysera och strukturera text i stora
underlag.
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SpaCy - ny svensk
modell for storskalig
textanalys

23 november 2020
<% Forskning

KB-labb har utvecklat en ny modell till verktyget SpaCy.
Modellen gor det betydligt smidigare att utfora storskaliga
textanalyser pa svenska. Det har dr en viktig del avden
infrastruktur for datadriven forskning som labbet
etablerar.
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SpaCy bygger pa natural language processing (NLP) - eller sprakteknologi = pa
svenska — som fokuserar pa interaktioner mellan datorer och méanskligt sprak.
Genom att l&ra sio hur ménniskor anvénder sorak kan en datamodell analvsera
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Why a project? 2)

« Svein Arne Brygfjeld, National library of Norway
— Libris user meeting 2019

— Nancy: a digital Al lady
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Kodenavn Nancy
Fra stille data til aktiv kunnskap
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Koralka Golub, EDUG 2019
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Automatic Classification Using DC

on the Swedish Union Catalogue

Woeatika Gntub, Jebarn Vagelbiek, Anders Anit

DE GRUYTER
OPEN

Research Paper

Citation: Gelub, Keraljia

A Comparisen of
Approaches.” Journal of
Data and Injormation

ol5, no.1

Lul

IDIS

Journal of Data and
Information Science
18

Automatic Classification of Swedish
Metadata Using Dewey Decimal
Classification: A Comparison of Approaches

Golub'", Johan Hagelback?, Anders Ardo® (emeritus)

it of Cultural Sciences, Faculty of Arts and Humanities, Linnaeus Universit
den

it of Computer Science and Media Technology, Facult

Abstract

Purpose: With more and more digital collections of various information resources becoming

available, also increasing is the challenge of assigning subject index terms and classes fr
quality knowledge crganization systems. While the ultimate purpose is to understand the
lly produced Dewey Decimal Classification (DDC) classes for Swedish
the paper aims to evaluate the performance of

value of automati
tal collectior

well as a siring-matching algorithm based on charac

machine leaming algorithms require at
h involved

least 1,000 training examples per class. The complete data set at the time of reseas
143,838 records which had to be reduced to top three hierarchical levels of DDC in order to
provide sufficient training data (totaling 8

classes in the training and testing sample, out of
14,413 classes at all levels)

dings: Evaluation shows that Support Veetor Machine with linear kernel outperforms
other machine leami ell as the stri

the string-matching algorithm outperforms machine learning for specific classes

orithms as

characteristics of DDC are most suitable for the task. Word embeddings combined with
different types of neural networks (simple linear network, standard neural metwork, 1D
convolutional neural network, and recusrent neural network) produced worse results than
Support Vector Machine, but reach close results, with the benefit of a smaller representation
size. Impact of features in machine learning shows that using keywords or combining titles
and keywords gives better r only titles as input. Stemming only mar
improves the results. Removed stop-words reduced accuracy in most cases, while removing
less frequent words eatest impact is produced by the number of
training examples: §1 90% accura is achieved when at e 0 records
per class are available in the training set, and 66.13% when too few records (often less than

creased it m

Correspanding author: Koraljka Golub (E-mail: koraljka golub@ima se).
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Senior Cataloguing Experts

2021-05-06




Mixed translation

618.1 *Gynekologi 3w

00 = Teknik

10 =  Medicin & halsa

=2 [=3]

* Translated into Swedish

(53]

18 + Gynekologi, obstetrik, pediatrik, geriatrik

618.1-618.8 + Gynekologi och obstetrik

* Automated updates §181  *Gynekologi
618.10083 =+ Young people
— not translated numbers stay in English 61610088796 Sports gynecology
£15.10092 Gynekologer
618.10231 Female genital diseases--humans--nursing, . . .

615.10232 Gynecologists--role and function

£15.1059 = Female genital diseases--humans--surgery, . . .
615.106 Female genital diseases--humans--therapy
615107 = Gynecologic pathology

6158.11 = *Diseases of ovaries

61512 = *Diseases of fallopian tubes

B18[.13] [Unassigned]
£15.14 + “Diseases of uterus
61515 = *Diseases of vagina
1816 + “Diseases of vulva
51817 = “Functional and systemic disorders
G18.18 + Fadelsekontroll
618.19 = “Brastsjukdomar
Historik 3 »
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Project plan - goals

« Evaluating indexing quality directly
— through assessment by an evaluator
— by comparison with a gold standard

— (in the context of an indexing workflow - new project)

« Accuracy of the algorithmic suggestions from Annif for DDC numbers
— as deep as possible

— 3 top DDC numbers
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Project plan

¢ 20 documents in 3 subject areas, 60 in total
— random choice from records from the National bibliography in Libris 2019-2020

— at least 2 users who classify them — from students at Vaxjo university

lassification_bv.subi

— evaluated by 2 senior cataloging experts
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What will Annif do? 1)

» Access to Libris cataloguing data & DDC from the Swedish WebDewey
— Records from Libris with DDC 233 000 records

* Training records (90%) + validate records (5%) + test records (5%)

* Algorithms in Annif
— TF-IDF (statistical method, term frequencies)
— fastText (neural machine learning algorithm for text classification)
— Omikuji (tree-based machine learning algorithm for classication),

— Ensembles (combination of the three above algorithms)
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Annif 2)

 Algorithms in Annif
— Validate the models - training records

— Decide on which of the algorithms to use
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Annif 3)

Algorithms / ML models
train
TF-IDF B
combine
train
Omikuiji >~| | Ensemble
i document subsets ! +
extract, : S - !
clean & split | e | | optimize i
E validate set [~F~—"""""""mC e
i — i
| e T
| 1
1| testset !
| — i
select, : 1 ! 0
extract T s e
! ! TG
e apenses s | : accuracy <,°1e*'
scores
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Why DDC? 1)

* International system used all over the world

« Sharing classification metadata
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Why DDC? 2)

® SEARCH | ® ADVANCED SEARCH W 7 BROWSE M " COMMENTS N ® PRINT |

553.7 Water .

Notes

500 + Science
550 - Earth sciences & geology
553 = Economic geology
553.2-553 9 » Specific materials
553.7 Water
553712 Saline water
5537/3 Mineral waters
563.7/8 Surface water
553.7/9 Groundwater (Subsurface water)

Including ice

Class interdisciplinary works on thermal waters in 333.88
Class interdisciplinary works on ice in 551.31

Far geclogy of thermal waters, see 551.23

See Manual at 363.61

Comments

History -

Create built number

Thermal waters relocated to 333.88
1989-03-06, Edition 20

5537 Water

2021-05-06

O Search @ Browse Iﬂﬁt@[

| in [Relative Index (en)

v"

Browse Results

\Watchworks--technology
Water

Water--biochemistry
Water--biochemistry--humans
Water--chemical engineering
Water--chemistry
Water--disease transmission
Water--dowsing
Water--economic geology
Water--folklore
Water--folklore--history and criticism
Water--geologic agent

Water--geologic agent
see Manual at 551.302-551.307 vs. 551.35

Water--health

Water--hydraulic engineering
Water--hydraulic-power technology
Water--law

Water--materials science
Water--metabolism--human physiology
Water--meteorology

Water--plant management
Water--prospecting

Water--public administration
Water--religious worship
Water-resource economics
Water--resource economics--development
Water--sanitary engineering

Water--supply services

Water--treatment engineering

62120422
4k 346 04691
620198

612.3923




Results?

Initial results:

» Test set accuracy approximate
— 60% for 3-digit DDC
— 40% for full DDC
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First suggest

Libris-DDC example documents classified by Annif ¥ & @

File Edit View

Insert Format

Data Tools Add-ons Help

B v o -

al - Subset

A B [
+[Subset | SubNr Libris 1D
27 |Health 6 pZmm29mdmijjgibky
28 | Hesalth 7 zBz2Txbjwmmsfdgg
20 Health 8 6k7g46]q44f1gpsh
30 | Health 9 r2hdg2h9pgOkikd
31 |Health 10 God7tbivdzifapks
32 Health 11 22431516
33 | Health 12 r13ggm4dxphd131pc
234 |Health 13 r2cdgbzgpalcsial
3 | Health 14 Ix2jfmwojmerzvee
38 | Health 15 gljcd4xmn31q09sg
37 |Health 16 jswswwhbvgGwnv28r
38 | Health 17 4dzh9whf2597t3jn
38 | Health 18 8k99zkji627236r5
40 | Health 19 nxzsq578IkBI95ws
41 | Health 20 kvBchj2dh7b60553
42 MaturalSci 1 s3vmi2nkqclsz<7v
43 MaturalSci 2 r2jg7dp0p15drbfi
44 NaturalSci 3 IW9shOb4jdzGnvhq
45 MaturalSci 4 dpgdxcbwbikspw3v
48 NaturalSci 5 12453955
47 NaturalSci 6 mxndbrvk4srdgsq
48 MaturalSci 7 jwhx5mzgpsdiOiw
49 NaturalSci 8 5fz2gvti3fv024q8
50 | NaturalSci 9 mwb&12p3kvIsb2ee
31 |NaturalSci 10 5g5hjgk1303p20m7
52 NaturalSci 11 bmfi08bdwBir0603d
33 | NaturalSci 12 cnx4dn3m916t2kgb
34 NaturalSci 13 wipmxOkjictns58
55 NaturalSci 14 5gn391z6324mgj57
56 MaturalSci 15 4fgOxrs12qjgbxTr
37 NaturalSci 16 s3sldghvgd3rkgsh
58 NaturalSci 17 wgc00hdj0lzz1tm
59 MaturalSci 18 dp2wicaghb3xjssin
60 MaturalSci 19 hsmh3g6fhskdjgt
61 | MaturalSci 20 mxpgbxk8k701c9z0

2021-05-06

D E F
Title Keywords

Halsa fran bikupan Honung; Hudvérd; Halsa 638
Lev livet Iangre : om evolution, hilsa ocl Halsa: Halsobeteende; Livslangd; Aldrande 513
Konsten att inte banta : den banbrytand: Bar , Vikiminskning; Vi ianist 613.25

Rapport frén ett slakteri - en veterinérs t Slakierier, Svin; Veterinarer, Djurhalsa; Livs 338 4765492

Anteckningar fran en orolig planet Angest; Psykisk halsa; Stresshantering; Liv 616 8522
‘Skarmhjarnan : hur en hjarna i osynk me Hjarna; Stresshantering; Psykisk halsa; Bra 612.82

Vi borde vara lyckliga Unga vuxna, Psykisk hélsa; Angest. Persor 158.1
Sjostakovitj forandrade mitt liv Musikpsykologi; Musikterapi; Psykisk halsa 615.85154
Dansa mjukt med tillvaron : om mening, Tillampad psykologi; Psykisk halsa; Psycho 158.1
Livsbalans pa 30 dagar Personlig utveckling; Halsa; Valbefinnande 158.1

At dig frisk : revolutionerande forskning « Dietik; Nutrition; Funktionell mat 6132

Ersattningen och e-halsan H: ; E-hdlsa; E , Medici 362.1028
Gejjerarvet : en slakihistoria om diki och Slakiskap; Peykisk halsa, Kreativitet, Kinsh §18.89
Skogluft-effelten Inomhusklimat, Halsa 697

Arr for livet Sjalvdestruktivt beteende; Sjalvskadebetee §16.8582
All dédlighets sang och skrian : studier i Naturen i litteraturen 8397
Aventyriig sommar Pojkar; Kusiner, Sommarlov; Mysterier 839738
Hamnguiden Hamnar: Naturhamnar 623.8929

Stadstradgarden i Karistad Tradgardskonst, Parker, Stadsiradgarden i 712
Berghandboken : Halle-Hunneberg Maturreservat; Halle-Hunneberg (ekopark); 914.8
Sydsvenska nationalparker : atta parlor Nationalparker, Naturvard 914.8
Dijur, natur och sopretur - perspektiv pa | Barnkonst; Bildanalys (konst); Djur och mar 809.933
Lar dig om sveriges vilda djur Djur; Naturen 590
Formaner : skattefritt & pliktigt  Anctaliningsformaner; Skatter 331.255
Oar : véridshavens unika utposter Oar; Naturgeografi, Fotobacker 914.8
Manniskans spegel Artificiell inteligens; Mé&nniskans vasen; Em 152.4
Kom igéng med vetenskap Naturvetenskap 500
Olands natur - okanda och dkanda arter Naturen; Vaxter, Faglar, Daggdjur; Insekter 598
Héga Kusten Turism; Varldsary: Vandringsleder; Sverige- 912.4
Antons anekdoter : experiment, kariek o Pojkar; Vardagsliv, Vanskap; Karlek; Nafun 839.738
Skonhetens evolution - hur Darwins bort M&nniskans utveckling, Sexuell selekiion; F 576 8
Identitet : et socialpsykologiskt perspek Identitet (psykologi); Manniskans vasen; Sc 302
Storsiagen falimilja - underlagsrapport i Fjallen—miljdaspekter—Sverige; highlands; « 363.7
Vems rumpa? Skogar, Vilda djur; Rumpor; Naturen Exh)
COverlevnadshandboken (Overlevnad i naturen; Overlevnadsteknik; ¢ 61369

G

DDC1_class DDC1_heading

Insekisodling

ons to evaluate

Halsa och sakerhet |

Vikiminskningskost (bantningskos
Notkdti--kommersiell tillverkning—
Angeststorningar

Centrala nervsystemet |
Personlig utveckling och analys
Musikterapi

Personlig utveckling och analys

H 1 J K L M
DDC1_score DDCZ_class DDCZ_heading DDC2_score DDC3_class DDC3_heading
0.1833 613 Halza och sakerhet 0.0757 641.38 Honung
0_7177|612 67 Aldrande 0.0941 §18.97 Geriatrik
0.6018|613 2 Dietik 0.2352 641.563 Matlagning fér halsa, utsee
0.1629 636.4 Svin 0.0365 338.76 Foretag efter naringsgren, i
0.1409 155.9042 Stress 0.0878 152.46 Radsla, angest, oro
l]_?lllli|155 9042 Stress 0.0601 612.8 Nervsystemet

0.1621 362.2 Personer med psykisk stornin 0.0832 152.46 Radsla, angest, oro

0.1582 780.92 Biografi 0.0654 781.66092  Rockmusiker

0.4560 616.89 Psykiska storningar 0.0997 362.2 Personer med psykisk stor
Halza och sakerhet 0.1039 158.16 Personlig utveckling och an

Personlig utveckling och analys 613
Dietik 613.2833

Halso- och sjukvard-metodar
Psykiska stérningar

Lag-kolhydrat diet (kolhydratfz

0.0593 §15.854

Maringsterapi

0.4013 338 433621

Sjukvard--ekonomi, .

0.3392 362.10681

Halso- och sjukvard—ekono

0.1081 362.2

Uppvarmningsteknik, ventilations 06802 613
Antisocial personlighetsstoming, 616.89

Svensk litteratur

0.0746 839.709

Personer med psykisk stornin 0.0560 929.209485 Familjehistorier, ..

Hélsa och sakerhet 0.0581 697.9 Ventilation och luftkondition
Psykiska storningar 0.3072 616.8526  Atstorningar

Svensk litteratur--historia och 0.0335 8395 Mordiska litteraturer {nordg¢

Svenska romaner, ... 823 Engelzka romaner och novelle 0.0367 89454134  Finsk litteratur, ..
Lotsning i och seglingsbeskrivnin 387.1094234 Hamnar 0.0241 387.1094136 Hamnar
Landskapsarkitekiur 0.5875 7125 Offentliga parker och marker 0.0700 839.738 Svenska romaner, ...
Skandinavien-—-geografi 0.0914 839.738 Svenska romaner, ... 0.0256 508.2 Arstider
Skandinavien-—-geografi 0.3005 333.72 Bevarande och skydd 0.1540 333.9516 Biologisk mangfald-bavara
Litteratur som behandiar sarskildz 0.0430 &00 Litteratur (skonlitteratur) och r 0.0412 839.7 Svensk litteratur

Dijur 0.3020 5919 Djur efter sarskilda vérldsdela 0.1308 599 Mammalia (daggdjur)
Tjansteformaner [ 08883] 3362000 Historia, geografisk aspekt, bi 0.0291 336.2 Skatter
Skandinavien--geografi 0.2330 839.738 Svenska romaner, ... 0.1201 823 Engelska romaner och novs
Kanslor 0.1001 6.3 Artificiell inteligens och nature 0.0986 153.9 Intelligens och anlag
Naturvetenskap och matematik | 06820/ 501 Filosofi och teori 0.0564 505 Seriella resurser
Mammalia (daggdijur) 00762 5957 Insecta (insekter) 0.0654 530 Djur

Europa 0.4193 3384791 Turism—industri, ... 0.0447 9148 Skandinavien-—-geografi
Svenska romaner, ... 0.1689 507.8 Anvandning av apparatur och 0.1224 839.8238  Norska romaner och novell
Evolution 03188 59156 Beteende i relafion {ill livecyke 01833 5913 Genetik, evolution, Alderské
Social interaktion 0.5376 155.2 Personlighetspsykologi 01272 305.8 Etniska och nationella grup
Mijsiragor 0.1512 2337 Mark, friluftsomraden och vildl 0.0230 333.708 Miljsgeografi

Tysk poesi 01339 839738 Svenska romaner, 0.1052 839.718 Poeter—svensk litteratur, .
Overlevnad [ ois7Ag] 795 5 Friluftsliv 0.0345 133.9013  Personlig verievnad, den ¢

N
DDC3_score

00527
00474
00705
00261
00851
00185
00400
00412
00892
00243
0047
00831
00476
00308
0.1%65
00165
00356
00241
00695
00184
01423
00306
00249
00233
00170
00517
00344
00510
00389
00367
00245
00868
00225
00353
0.0102
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Thank you!

* harriet.aagaard@kb.se

* @haraag
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