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LECTURE PROGRAMME

• Bibliographic data as a subject of research

• Data for research (sources)

• Potential hypotheses and objectives of the research

• Data processing methods

• Sample results and interpretation

Interreg, Digital Humanities for the Future, 
University of Olomouc, 16-17.01.2023



BIBLIOGRAPHIC DATA AS A SUBJECT

OF RESEARCH
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BIBLIOGRAPHIC DATA

Each bibliography is some sort of compilation of 
publications.

The basic division includes bibliographies: 
– general (national); 
– special (limited range, scope, type of publication);
– field (subject). 

Commonly, a bibliography is an appendix bibliography to 
some document. 
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BIBLIOGRAPHIC DATA

Each compilation of publications is a source of data. 

Traditionally, the addressee of this information was the 
individual user. 

Large bibliographies are de facto structured databases and 
can be the subject of autonomous research conducted by 
text mining methods. 
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BIBLIOGRAPHIC DATA – FORMATS

There is a dominant family of MARC formats, or Machine-
Readable Cataloging

https://www.loc.gov/marc/bibliographic/ecbdlist.html

The first version was developed at the Library of Congress in 
the 1960s, and has been the standard in the US since 1971. 

https://www.loc.gov/loc/lcib/0605/avram.html

The most widely used version is MARC 21. 
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BIBLIOGRAPHIC DATA – FORMATS

Interesting fact:

Thus, most of mankind's written output is described by a 

standard that is now almost 60 years old. 
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MARC 21 FORMAT - EXAMPLE OF A MANUAL



MARC 21 FORMAT - EXAMPLE OF A MANUAL



DANE USTRUKTURYZOWANE I NIEUSTRUKTURYZOWANE

Dane ustrukturyzowane zawierają powtarzalny układ pól. Są 
łatwe w przetwarzaniu, ale płytkie pod względem 
informacyjnym. 
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UNSTRUCTURED DATA

Unstructured data do not include a repetitive arrangement 
of fields. They are difficult to process, but sometimes rich in 
information. 

A perfect model example of unstructured data is text in 
natural language. 
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EXAMPLE OF A RECORD

Notation in the appendix bibliography:

Binmore Ken (2017), Teoria gier. Tłum. Iwona Konarzewska. Łódź: Wydawnictwo Uniwersytetu Łódzkiego. 

Bibliographic description:

BINMORE, Ken (1940- )

Teoria gier / Ken Binmore ; tłumaczenie Iwona Konarzewska. – Łódź : Wydawnictwo Uniwersytetu 

Łódzkiego, 2017. – 206, [1] strona : ilustracje, fotografie, wykresy ; 21 cm. – (Krótkie Wprowadzenie ; 8)

Tytuł oryginału: Game theory : a very short introduction.

Bibliografia na stronach 195-200. Indeks.

Dostępne także jako e-book. – Publikacja sfinansowana ze środków 
Wydawnictwa Uniwersytetu Łódzkiego

ISBN 978-83-8088-594-3

ISBN 978-83-8088-595-0 (e-ISBN)

Typ: Publikacje popularnonaukowe

Gatunek: Opracowanie

Czas powstania dzieła: 2007

Temat: Teoria gier

Ujęcie / dziedzina: Filozofia i etyka

519.83

98 chars

640 chars
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RECORD AS RETRIEVED BY THE API

{"id":5675461,"createdDate":"2017-08-07T13:50:59.000+02:00","updatedDate":"2017-11-06T14:54:28.000+01:00","language":"polski","subject":"Teoria 

gier","subjectPlace":"","subjectTime":"","subjectWork":"","isbnIssn":"9788380885943 9788380885950","author":"Binmore, Ken (1940- ). Konarzewska, Iwona. Wydawnictwo Uniwersytetu Łódzkiego.","placeOfPublication":"Łódź : 

Polska","location":"","title":"Teoria gier / Game theory : a very short introduction, Krótkie Wprowadzenie ; 8","udc":"519.83 02","publisher":"Wydawnictwo Uniwersytetu Łódzkiego. Wydawnictwo Uniwersytetu 

Łódzkiego,","kind":"książka","domain":"Filozofia i etyka","formOfWork":"Książki Publikacje 

popularnonaukowe","genre":"Opracowanie","timePeriodOfCreation":"2007","audienceGroup":"","demographicGroup":"","nationalBibliographyNumber":"PB 

2017/27081","publicationYear":"2017","languageOfOriginal":"angielski","fixedFields":[{"label":"LANG","value":"pol","display":"Polish","id":"24"},{"label":"COUNTRY","value":"pl ","display":"Polska","id":"89"},{"label":"CAT

DATE","value":"2017-08-07","id":"28"},{"label":"CREATED","value":"2017-08-07T11:50:59Z","id":"83"},{"label":"MARCTYPE","value":" 

","id":"107"},{"label":"REVISIONS","value":"9","id":"85"},{"label":"SUPPRESS","value":"b","id":"31"},{"label":"SKIP","value":"0","id":"25"},{"label":"REC TYPE","value":"b","id":"80"},{"label":"MAT 

TYPE","value":"a","display":"Book","id":"30"},{"label":"COPIES","value":"0","id":"27"},{"label":"PDATE","value":"2017-08-30T10:55:06Z","id":"98"},{"label":"BIB 

LVL","value":"m","display":"Monograph","id":"29"},{"label":"AGENCY","value":"1","id":"86"},{"label":"UPDATED","value":"2017-11-06T13:54:28Z","id":"84"},{"label":"RECORD

#","value":"5675461","id":"81"},{"label":"LOCATION","value":"multi","id":"26"}],"varFields":[{"fieldTag":"a","marcTag":"100","ind1":"1","ind2":" ","subfields":[{"tag":"a","content":"Binmore, Ken"},{"tag":"d","content":"(1940-

)."},{"tag":"e","content":"Autor"}]},{"fieldTag":"b","marcTag":"700","ind1":"1","ind2":" ","subfields":[{"tag":"a","content":"Konarzewska, 

Iwona."},{"tag":"e","content":"Tłumaczenie"}]},{"fieldTag":"b","marcTag":"710","ind1":"2","ind2":" ","subfields":[{"tag":"a","content":"Wydawnictwo Uniwersytetu 

Łódzkiego."},{"tag":"e","content":"Wydawca"},{"tag":"4","content":"pbl"}]},{"fieldTag":"d","marcTag":"380","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"Książki"}]},{"fieldTag":"d","marcTag":"380","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"Publikacje popularnonaukowe"}]},{"fieldTag":"d","marcTag":"388","ind1":"1","ind2":" ","subfields":[{"tag":"a","content":"2001-"}]},{"fieldTag":"d","marcTag":"650","ind1":" 

","ind2":"4","subfields":[{"tag":"a","content":"Teoria gier"}]},{"fieldTag":"d","marcTag":"655","ind1":" ","ind2":"4","subfields":[{"tag":"a","content":"Opracowanie"}]},{"fieldTag":"d","marcTag":"658","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"Filozofia i etyka"}]},{"fieldTag":"g","marcTag":"015","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"PB 2017/27081"}]},{"fieldTag":"i","marcTag":"020","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"9788380885943"}]},{"fieldTag":"i","marcTag":"020","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"9788380885950"},{"tag":"q","content":"e-

ISBN"}]},{"fieldTag":"j","marcTag":"080","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"519.83"}]},{"fieldTag":"l","marcTag":"998","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"ik"}]},{"fieldTag":"n","marcTag":"504","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"Bibliografia na stronach 195-200. Indeks."}]},{"fieldTag":"n","marcTag":"530","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"Dostępne także jako e-book."}]},{"fieldTag":"n","marcTag":"536","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"Publikacja sfinansowana ze środków Wydawnictwa Uniwersytetu 

Łódzkiego"}]},{"fieldTag":"p","marcTag":"260","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"Łódź :"},{"tag":"b","content":"Wydawnictwo Uniwersytetu 

Łódzkiego,"},{"tag":"c","content":"2017."}]},{"fieldTag":"r","marcTag":"300","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"206, [1] strona :"},{"tag":"b","content":"ilustracje, fotografie, wykresy ;"},{"tag":"c","content":"21 

cm."}]},{"fieldTag":"s","marcTag":"490","ind1":"1","ind2":" ","subfields":[{"tag":"a","content":"Krótkie Wprowadzenie ;"},{"tag":"v","content":"8"}]},{"fieldTag":"s","marcTag":"830","ind1":" 

","ind2":"0","subfields":[{"tag":"a","content":"Krótkie Wprowadzenie ;"},{"tag":"v","content":"8"}]},{"fieldTag":"t","marcTag":"245","ind1":"1","ind2":"0","subfields":[{"tag":"a","content":"Teoria gier /"},{"tag":"c","content":"Ken

Binmore ; tłumaczenie Iwona Konarzewska."}]},{"fieldTag":"u","marcTag":"246","ind1":"1","ind2":" ","subfields":[{"tag":"i","content":"Tytuł oryginału:"},{"tag":"a","content":"Game theory :"},{"tag":"b","content":"a very short

introduction,"},{"tag":"f","content":"2007"}]},{"fieldTag":"y","marcTag":"008","ind1":" ","ind2":" ","content":"170807s2017 pl aod |001 0 pol nam i "},{"fieldTag":"y","marcTag":"040","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"WA N"},{"tag":"c","content":"WA N"}]},{"fieldTag":"y","marcTag":"041","ind1":"1","ind2":" 

","subfields":[{"tag":"a","content":"pol"},{"tag":"h","content":"eng"}]},{"fieldTag":"y","marcTag":"046","ind1":" ","ind2":" ","subfields":[{"tag":"k","content":"2007"}]},{"fieldTag":"y","marcTag":"336","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"Tekst"},{"tag":"b","content":"txt"},{"tag":"2","content":"rdacontent"}]},{"fieldTag":"y","marcTag":"337","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"Bez urządzenia 

pośredniczącego"},{"tag":"b","content":"n"},{"tag":"2","content":"rdamedia"}]},{"fieldTag":"y","marcTag":"338","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"Wolumin"},{"tag":"b","content":"nc"},{"tag":"2","content":"rdacarrier"}]},{"fieldTag":"y","marcTag":"920","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"978-83-8088-594-

3"}]},{"fieldTag":"y","marcTag":"920","ind1":" ","ind2":" ","subfields":[{"tag":"a","content":"978-83-8088-595-0 (e-ISBN)"}]},{"fieldTag":"y","marcTag":"999","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"zkd"},{"tag":"b","content":"eoaw"},{"tag":"x","content":"33"},{"tag":"y","content":"17"}]},{"fieldTag":"y","marcTag":"084","ind1":" ","ind2":" 

","subfields":[{"tag":"a","content":"02"}]},{"fieldTag":"_","content":"00000nam a2200517 i 4500"}],"marc":{"leader":"00000nam a2200517 i 4500","fields":[{"001":"b56754619"},{"008":"170807s2017 pl aod |001 0 pol nam i 

"},{"015":{"ind1":" ","ind2":" ","subfields":[{"a":"PB 2017/27081"}]}},{"020":{"ind1":" ","ind2":" ","subfields":[{"a":"9788380885943"}]}},{"020":{"ind1":" ","ind2":" ","subfields":[{"a":"9788380885950"},{"q":"e-

ISBN"}]}},{"040":{"ind1":" ","ind2":" ","subfields":[{"a":"WA N"},{"c":"WA N"}]}},{"041":{"ind1":"1","ind2":" ","subfields":[{"a":"pol"},{"h":"eng"}]}},{"046":{"ind1":" ","ind2":" ","subfields":[{"k":"2007"}]}},{"080":{"ind1":" ","ind2":" 

","subfields":[{"a":"519.83"}]}},{"084":{"ind1":" ","ind2":" ","subfields":[{"a":"02"}]}},{"100":{"ind1":"1","ind2":" ","subfields":[{"a":"Binmore, Ken"},{"d":"(1940-

)."},{"e":"Autor"}]}},{"245":{"ind1":"1","ind2":"0","subfields":[{"a":"Teoria gier /"},{"c":"Ken Binmore ; tłumaczenie Iwona Konarzewska."}]}},{"246":{"ind1":"1","ind2":" ","subfields":[{"i":"Tytuł oryginału:"},{"a":"Game theory

:"},{"b":"a very short introduction,"},{"f":"2007"}]}},{"260":{"ind1":" ","ind2":" ","subfields":[{"a":"Łódź :"},{"b":"Wydawnictwo Uniwersytetu Łódzkiego,"},{"c":"2017."}]}},{"300":{"ind1":" ","ind2":" ","subfields":[{"a":"206, [1] strona 

:"},{"b":"ilustracje, fotografie, wykresy ;"},{"c":"21 cm."}]}},{"336":{"ind1":"

9324 chars



RESEARCH DATA (SOURCES)
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RESEARCH DATA

1. The digital catalog of the National Library (BN)
– period covered: 1800-2010 
– volume: ca 1.9 million records (after filtering ca 1.25

million).

2. The digital catalogs of the Deutsche Nationalbibliothek
– period covered: 1800-2010 
– volume: ca 7.5 million records (after filtering 5 million).

3. The type of content studied
– book, that is, what has an ISBN number. 
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TOTAL CIRCULATION OF BOOKS

0

25000

50000

75000

100000

125000

150000

175000

200000

225000

250000

1
8

0
1

1
8

0
5

1
8

0
9

1
8

1
3

1
8

1
7

1
8

2
1

1
8

2
5

1
8

2
9

1
8

3
3

1
8

3
7

1
8

4
1

1
8

4
5

1
8

4
9

1
8

5
3

1
8

5
7

1
8

6
1

1
8

6
5

1
8

6
9

1
8

7
3

1
8

7
7

1
8

8
1

1
8

8
5

1
8

8
9

1
8

9
3

1
8

9
7

1
9

0
1

1
9

0
5

1
9

0
9

1
9

1
3

1
9

1
7

1
9

2
1

1
9

2
5

1
9

2
9

1
9

3
3

1
9

3
7

1
9

4
1

1
9

4
5

1
9

4
9

1
9

5
3

1
9

5
7

1
9

6
1

1
9

6
5

1
9

6
9

1
9

7
3

1
9

7
7

1
9

8
1

1
9

8
5

1
9

8
9

1
9

9
3

1
9

9
7

2
0

0
1

2
0

0
5

2
0

0
9

2
0

1
3

2
0

1
7

2
0

2
1

Number of books published PL / DE

Polska

Niemcy

Interreg, Digital Humanities for the Future, 
University of Olomouc, 16-17.01.2023



REASONS FOR DIFFERENCES BETWEEN PL AND DE

1. Different potential of both countries (demographics, 
economics, science)

2. Different cataloging systems 

– e.g. PhDs have ISBN in DE, but are not included in PL

– each medium / version gets a separate number in DE, 
in PL it is not always the case 

– strong pressure for creating digital and audio versions 
in DE, less pressure in PL
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EXAMPLES FROM DATABASES (VARIOUS LANGUAGES)

1. MARC 21 in Czech databases

2. MARC 21 in Norwegian databases

3. MARC 21 in Polish databases

4. MARC 21 in German databases

From external files. 
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EXAMPLES FROM OLD DATABASES



MULTIPLICATION OF BOOKS (DE)

Artificial
proliferation of 

publications.



POTENTIAL HYPOTHESES AND

OBJECTIVES OF THE RESEARCH
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HYPOTHESES AND OBJECTIVES OF THE RESEARCH

Objective:
• To create a resource and applications that allow semantic analysis of 

bibliographic databases. 

Approach:
• Use of text data in records (titles, subject headings) and other fields (year, 

location, toponyms, antonyms). 

• Use of AI and text-mining methods. 

• Generating dependency charts, geolocation of publications and concept 
maps. 
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HYPOTHESES AND OBJECTIVES OF THE RESEARCH

Hypotheses:
• Gender participation in intellectual life can be measured by the number of 

publications. 

• Internal variation in a country's level of development can be measured by 
the number of publications and visualized by projecting the data onto a 
map. 

General assumption: 
• Book publications are a synthesis of many specific indicators (education 

level, social status, wealth). 
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DATA PROCESSING METHODS
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TOPONYM EXTRACTION FROM TITLES

• Title  (text) -> list of place names

• Named entity recognition tool for Polish
• machine learning tool, not a dictionary

• detection of n.e.r – PolDeepNer

o XMLRoberta architecture 

o starting language model HerBERT (large BERT for Polish)

o trained to detect NE boundary detection and 82 categories 

o 20 types are place names (i.e., country, city, lake, mountain)

• lemmatization of detected name entities (NE)

o Polish is highly inflectional 

o Niemieckiej Republice Ludowej -> Niemiecka Republika Ludowa

o tagger (recurrent neural network) +  Polem for multiword NE
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