
What and how can you learn from great 

bibliographies?

prof. dr hab. Adam Pawłowski 

University of Wrocław

dr inż. Tomasz Walkowiak

Wrocław University of Science and Technology

28th November 2023



• SHOW FROM WEB [http://phc.uni.wroc.pl/wbw]

• DATA
Bibliography as a source of data 
Structured data and MARC format
National Library databases

• METHOD
Automatic language processing (NLP)
Digital humanities and data science

• RESULTS
Bibliomap as a historical cross-section of the development of Poland 
The world in Polish publications 
Gender vs topics and genres of publications 
Analysis of publishing dynamics in Polish cities

Presentation plan

2

http://phc.uni.wroc.pl/wbw/
http://phc.uni.wroc.pl/wbw


Data - types of bibliography
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Colloquially, a bibliography is a short appendix to a document. 

For a computer scientist, it is a structured corpus of data. 

The basic division of bibliography types includes: 
- general (national); 
- special (limited range, scope, type of publication)
- field (subject) 
- mixed 

Joking in the Orwellian style, one should say: 
all bibliographies are equally interesting, but national bibliographies 
are more interesting. 



Bibliography as a source of data
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Traditionally, the recipient of bibliographic information is 
the user who seeks publications on a given topic. 

De facto, therefore, it receives not information, but 
metainformation. 

BUT... 

A sufficiently comprehensive, structured corpus of data is 
also a source of knowledge. 

Thus, in the world of digital humanities, large bibliographies 
are also a primary source of information and knowledge 
about the world. 



Formats
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This type of database is dominated by the MARC, or Machine-

Readable Cataloging, family of formats, ISO 2709:2008 

standard. 

The first version was created at the Library of Congress as early as 
in the 1960s, and has been the standard in the US since 1971. 
The most widely used version today is MARC 21. 

Most of mankind's written heritage is thus described by 

a standard that is now more than 60 years old. 



Digression: how many years longer? 
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MARC 21 format – example of 
instructions
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MARC 21 format
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The description of all fields of the MARC 21 
format is contained in 175 pages of the 
manual. 

Or in many

thick volumes.



Structured data
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Structured data contain a repetitive arrangement of fields. 
They are easy to process, but shallow in information. 

010 – Library of Congress control number
020 – International standard book number
037 – Source of acquisition
040 – Original source of cataloging $c Inputting library
041 – Language code
050 – Library of Congress call number
082 – Dewey decimal call number
090 – Locally assigned Library of Congress call number
092 – Locally assigned Dewey call number
049 – Local holdings
1xx – Author main entry (personal, corporate or

conference)
245 10 Title proper : $b Remainder of title / $c

Statement of responsibility
246 – Varying form of title

250 – Edition statement
260 – Place of publication : $b Publisher, $c Date
300 – Extent of item : $b Other physical details 

(illustrations, etc.) $c Dimensions
490 – Series statement as transcribed from item
500 – General notes
504 – Bibliography, etc. note
505 – Contents note
520 – Summary, abstract, annotation, scope, etc. note
590 – Local notes
6xx – Subject access fields (added entries)
700-740 Added entry-Uncontrolled related/analytical

title
800-740 Series added entry as established



Marc 21 record as it is read by machines
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{"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":"



Book records vs. digital humanities
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Data: National Library databases
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Poland does not currently have a complete National 
Bibliography. 

It does, however, have the catalogs of the National Library, 
which are almost complete after 1918. 

BN catalog = magazine content 

National Bibliography = anything that meets the criteria 
(but doesn't have to be physically in stock)

BN Catalog < National Bibliography 



Data: National Library databases
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Data: National Library databases
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Methods



3 methodological pillars
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• Programming for databases, data linking 
and visualization (especially on maps). 

• Natural Language Processing (NLP)

• Digital humanities (interpretation, topic selection, 
holistic and integrative approach) 



What is NLP?
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A collection of algorithms and resources that allow 
automatic analysis of language (text). 

- recognition of basic forms (domowi → dom) 
- recognition of syntactic structures 
- quantitative analyses 
- semantic analyses 

Application: analysis of text fields of a record (e.g., titles).



Digital Humanities
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A system of interrelated resources, functionalities 

and cognitive practices, created by transferring to the 

digital realm and creatively expanding the heritage of the 

humanities growing out of print culture. 
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Results part 1
– projection of records onto a map 
– historical cross-section 



Where to get the coordinates from? 
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One name - many places
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One name - many places
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One name - many places
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One name - many places
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Visualization
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In this way one can show 5 points... ...and in this way 50,000.



Where to find us?
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http://phc.uni.wroc.pl/wbw/

http://phc.uni.wroc.pl/wbw/


Where to find us?
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https://bibgeos.clarin-pl.eu/ 

https://bibgeos.clarin-pl.eu/


“Bibliographic frontiers” outline
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1938 1956

1989 2010



Directions of interest and influence
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1938 1951

1970 2015



Why are the lines kinking? 
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Gerard Mercator (1512 - 1594)

A 16th century geographer, cosmographer and 
cartographer who came from Flanders. His 
greatest fame came with the creation of a 
world map in 1569, based on a new projection 
that depicted fixed-direction sailing routes 
(known as rhumb lines) as straight lines. this 
innovation is still used in nautical charts today. 

Mercator was a pioneer of cartography. Along 
with Gemma Frisius and Abraham Ortelius, he 
is widely regarded as one of the founders of 
the Dutch school of cartography and 
geography. He is also widely regarded as the 
most significant figure of this school. In his 
time he was a well-known maker of globes 
and scientific instruments. 



Is the earth definitely round?
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Results part 2
Gender of authors vs. number and topics of 
publications (Poland vs. Germany)



General considerations
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Writing and publishing a book is, in statistical terms, an indicator that 
aggregates other specific indicators. 

 - education → average education, level of education 

 - wealth level → average income 

 - prestige

 - social acceptance

The assumption that the number of books published by a given social 
group is an approximation of the measure of emancipation is therefore 
correct. 

In addition: certain economic measures are impossible to calculate in 
Central Europe during the time covered by the study (1800 onwards). 



Gender of PL/DE authors: purpose and 
hypotheses
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Specific Objectives: 

• show the proportions of women and men among authors of books 
published between 1801 and 2021 in two European countries 
(communities of communication): Poland and Germany 

• extract themes (topics) characteristic of authors from book titles 

• identify the content that distinguishes the writing of both sexes 

Approach and methodology:

We applied NLP techniques, mathematical statistics and programming 
databases to large bibliographic databases. 

This made it possible to conduct the study in the perspective of the so-
called "longue duree" (in the sense of the research methodology of the 
Annales school). 



Gender of authors PL/DE: data
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Data: catalog of the National Library and Deutsche Nationalbibliothek

Format: MARC 21

Additionally: Poland the 19th Cent. - Estreicher Bibliography (to the letter k)

Filtering data from both databases:

• PL and DE language included 

• non-empty fields 'title', 'author', 'release date' are included 

• non-text records (maps, sheet music, recordings, etc.) and periodicals 
were omitted

Data cleaning:

• automatic separation of first name from last name 

• Unification of the coding of umlauts (can be two-characters)

• Removal of duplicates from the Estreicher Bibliography 

Final volume: PL = ca 1.4 million records, DE = ca 7.5 million records 



Glory for the pioneers: Maria Czarnowska
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Glory for the pioneers: Maria Czarnowska
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Number of publications in PL and DE 
databases
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Different countries and languages – one process
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Writing genres (Poland)
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Distinctive topics (Poland)
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Distinctive topics (Germany)
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Gender distribution of authors in scientific 
articles (PL)
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Source: data from the National Library 

Volume: 

women 944.478 33,98%

men 1.695.587 61,01%

unrecognized 139.241 5,01%

total 2.779.306



Gender distribution of authors in scientific 
articles (PL).
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Results part 3
Dynamics of publishing 
in Polish cities



Polish cities vs. publications
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1)Large and medium-sized cities with Warsaw (title 
numbers / proportions)

2)Large and medium-sized cities without W-wa (title 
numbers / proportions)

3)Wroclaw and Poznan (title numbers / proportions)

4)Warsaw and Krakow (title numbers / proportions)

5)Warsaw, Cracow, Lviv 1801-1939 (proportions)

6)East and west of Poland (proportions)



Source of the data
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Source of the data 
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Large and medium-sized cities with Warsaw 
(numbers)

49

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

18
01

18
04

18
07

18
10

18
13

18
16

18
19

18
22

18
25

18
28

18
31

18
34

18
37

18
40

18
43

18
46

18
49

18
52

18
55

18
58

18
61

18
64

18
67

18
70

18
73

18
76

18
79

18
82

18
85

18
88

18
91

18
94

18
97

19
00

19
03

19
06

19
09

19
12

19
15

19
18

19
21

19
24

19
27

19
30

19
33

19
36

19
39

19
42

19
45

19
48

19
51

19
54

19
57

19
60

19
63

19
66

19
69

19
72

19
75

19
78

19
81

19
84

19
87

19
90

19
93

19
96

19
99

20
02

20
05

20
08

20
11

20
14

20
17

20
20

N
um

be
r o

f t
itl

es

Wroclaw

Poznan

Krakow

Lodz

Torun

Bialystok

Szczecin

Gdansk

Olsztyn

Lublin

Rzeszow

Kielce

Warsaw



Large and medium-sized cities with Warsaw 
(proportions)
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Large and medium-sized cities excluding Warsaw 
(number of publications)
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Large and medium-sized cities without 
Warsaw (proportions)
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Warsaw and Krakow (title numbers)
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Warsaw and Krakow (proportions)
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Krakow, Poznan, Wroclaw (title 
numbers).
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Lodz, Bialystok, Poznan, Wroclaw 
(proportions)
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Warsaw, Krakow, Lviv (proportions to 1939)
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East and West (?) of Poland (title 
numbers).
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East and West (?) of Poland (title 
numbers).
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Trying to explain the differences: rooting
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Summaries 
and conclusions



Summary

62

• The official emergence of bibliographic data the research 
repertoire of NLP, AI and digital humanities 

• Proof of the great potential of big bibliographic data 

• Tangible effect of beneficial synergy of cooperation 
between computer science and humanities 

 but also

• A token of appreciation for the multitudes of faceless, 
poorly paid librarians who have painstakingly done their 
jobs for decades 



Barriers and problems

63

• Lack of understanding and appreciation for 
research of great bibliographies 

• Lack of rooting in traditional disciplines 

• The slow formation of the identity of digital 
humanities and humanistic strands of data 
science 



Some self-advertising
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Thank you for 
your attention!
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