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Abstract. Biographical collections are available on the Web for close reading. However, the underlying texts can also be used
for data analysis and distant reading, if the documents are available as data. Such data is usable for creating intelligent user
interfaces to biographical data, including Digital Humanities tooling for visualizations, data analysis, and knowledge discovery
in biographical and prosopographical research. In this paper, we re-use biographical collection data from a historiographical
perspective for analyzing the underlying collection. For example: What kind of people have been included in the collection? Does
the language used for describing female biographees differ from that for men? As a case study, the Finnish National Biography,
available as part of the Linked Open Data service and semantic portal BiographySampo — Finnish Biographies on the Semantic
Web is used. The analyses show interesting results related to, e.g., how specific prosopographical groups, such as women or
professional groups are represented and portrayed. Various novel statistics and network analyses of the biographees are presented.
Our analyses give new insights to the editors of the National Biography as well as to researchers in biography, prosopography,
and historiography. The presented approach can be applied also to similar biography collections in other countries.

Keywords: Linked Data, Data Analysis, Network Analysis, Cultural Heritage, Digital Humanities

raphy (ODNB)! with more than 60 000 lives. It was
published in print and online in 2004, and since then
many dictionaries have opened their editions on the
Web. These include USA’s American National Biog-
raphy?, Germany’s Neue Deutsche Biographie?, Biog-
raphy Portal of the Netherlands*, The Dictionary of
Swedish National Biography”, and the National Biog-
raphy of Finland® (NBF). There are also many “who is

1. Introduction

Biographical dictionaries are scholarly resources
used by the public and by the academic commu-
nity alike. Most national biographical dictionaries fol-
low the traditional form of combining a lengthy non-
structured text, often written with authorial individ-
uality and personal insight, with a structured synop-
sis of basic biographical facts, such as family rela-

tions, education, works, career events, and so on. Bi-
ographies are an invaluable information source for re-
searchers across various disciplines with an interest in
the past. [1] A well-known example of a biographical
dictionary is the Oxford Dictionary of National Biog-

1570-0844/$35.00 (© 0 — IOS Press and the authors. All rights reserved

Thttp://global.oup.com/oxforddnb/info/
Zhttp://www.anb.org/aboutanb.html
3http://www.ndb.badw-muenchen.de/ndb_aufgaben_e.htm
“http://www.biografischportaal.nl/en
Shttps://sok.riksarkivet.se/Sbl/Start.aspx?lang=en
Shttp://kansallisbiografia.fi [2]
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who” services online, and Wikipedia contains lots of Early on in the project, half of the 6 000 lives to be 1
short biographies. commissioned were allocated to the period of indepen- 2
In this paper, we use the BiographySampo portal dence from 1917 onward. The Swedish era from the 3
and its data, based on the National Biography of Fin- earliest decades to 1809 and the Russian era from 180%
land, to study and analyze biographees, their lives, and to 1917 were each given a 25 percent of the entries. 5
the source material with two goals in mind. Firstly, our Contrary to most national biographical dictionaries, 6
goal is to argue and show that using biographies as the NBF includes people who are still alive, although 7
Linked Data opens up unprecedented new possibilities most of them are already past the peak of their careers
for the study by distant reading [3, 4]. Secondly, the and activity. The reason was the emphasis on the pe-9
analyses present novel insights into the nature and con- riod of independence in the work of the editorial board. 10
tents of NBF. We anticipate that comparative results Had only deceased Finns been included, the big pic- 11
can be expected, if the methodology and tools intro- ture of the independence era created by the lives would 12
duced are applied to similar national biographical dic- have been incomplete and distorted. 13
tionaries. Our approach can also be applied to other do-  The Finnish Literature Society has also published 14
mains of Cultural Heritage data, such as museum col- other biographical collections, e.g., the Finnish Clergy 15
lections, library catalogs, manuscripts in archives, ar- 1554-1721 and 1800-1920, the Finnish Generals and16
chaeological nds, etc., as demonstrated by the Sampo Admirals in the Russian armed forces 1809-1917, 17

series of semantic portaIg5]. and the Finnish Business Leaders, totaling today over 18
13100 biographies written by 980 scholars. The bi- 19
1.1. National Biography of Finland ographies have been made available also as a web ser?®

vice’. In 2018, the collections were re-published as 2%
In Finland, the National Biography collection and the semantic port&iographySampo—Finnish biogra- %
several other collections of biographical and prosopo- Phies on the Semantic W] and it has had approxi- %3
graphical data have been compiled and are maintained mately some 40 000 of end-users on the Web. 24
by the Finnish Literature Society (SK&@stablished 2
in 1831. The work has been carried out by the Bio- 1.2. A Paradigm Shift in Publishing Biography 26
graphical Centre of the SKS, now part of the society's Collections 2
scholarly publishing house, in collaboration with sev- 28
eral Finnish learned societies and researchers in differ-  BiographySampt [6] is a semantic portal that is 29
ent elds. based on a knowledge graph that has been extracted’”
The kernel of the collection is the National Biogra- automatically from textual biographies to its additional -
phy of Finland (Suomen kansallisbiogra a in Finnish), metadata. The portal has been built to help h|stor|ans
based on the biographies written in collaboration with and scholars in biographical [7] and prosopograph|cal
the Finnish Historical Society in 1993—-2001. The NBF research [8, 9f. A major novelty of BiographySampo
contains 6500 lives and goes back a thousand years inis to provide the user with data-analytic and visual-
history. The National Biography of Finland was one ization tools for solving research problems in Digital
of the largest projects ever carried out in the eld of Humanities (DH), based on Linked Data [10, 11]. The
history in Finland: it involved twenty historians serv- idea of publishing biographies as structured Linked
ing in the three editorial boards (Swedish era, Russian Data for machines with ready-to-use tooling for hu-
era, and Independence era) and over 900 other schol-mans to use in Digital Humanities research can be seen |
ars who wrote the biographies. The writing of the arti- as a paradigm shiftin the eld of biographical publish- .
cles began in 1993 and the rst articles were published ing [6, 12]. Traditionally, biographies have been pub- 43
online in 1997 when Finland celebrated her 90 years lished as printed texts, in our case as a series of ten,,
of independence. The majority of the biographies were 45

36
37
38
39

written bef_ore the year 2000. Some 6 000 articles WEr€ ™ opps://kansallisbiogra a. /english 46

published in print in 2003—-2007 (Suomen kansallisbi- 190nline at www.biogra asampo. ; see project homepage https:// 47

ogra a 1-10 [2]) by the Finnish Literature Society. seco.cs.aalto. /projects/biogra asampo/en/ for further info and pub- ¢
lications.

11prosopography is a method that is used to study groups of peo- 49

"https://seco.cs.aalto. /applications/sampo/ ple through their biographical data. The goal of prosopography is to 50

8https:// nlit. / nd connections, trends, and patterns from these groups. 51


https://seco.cs.aalto.fi/applications/sampo/
https://finlit.fi/
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volumes [2] of nearly 10000 pages. Then, the Web for SPARQL, or Jupyté? and Google ColLald by 1
emerged as a publication channel for biographies for Python scripting. In this paper, analyses by both the 2
human consumption. In the case of NBF, this happened ready-to-use tools of the portal and by using Google 3
already in 199%. BiographySampo demonstrates the ColLab on the underlying SPARQL endpoint will be 4
next step ahead where the biographies are published presented. The portal interface was developed by us-5
not only as texts for close reading but also as machine ing the SPARQL Faceter tool [14] that has later on 6
“understandable” Linked Data for distant reading. This been developed into the full stack Sampo-Ul frame- 7
facilitates data analysis and tooling to be used for DH Work [15]. 8
research, and even application of Arti cial Intelligence 9
to knowledge discovery, where the machine can help 1.3. Related Work 10
the user in nding research problems, in solving them, 1
and in explaining the results [12]. Biographical collections can be used to study the 12

BiographySampo is based on the Sampo model [5] underlying historical world. However, the texts, the 13
that formulates the idea of aggregating and publish- '@nguage used, and the biographical collection as a4
ing distributed, heterogeneous local data sources in a Whole can also be studied from a different, historio- 15
global linked data service. In this way, the data of all 9raphical perspective as an artifact re ecting its own 16
data providers can be enriched with each other's con- time, the editorial values and biases in selecting the bi- 17

tent, by reasoning based on Semantic Web standards,qgraph?es’ _the authors‘ perspectives, and also from ats
and the global data can be used easily across original linguistic points of view. S.UCh an_al;_/ses have be_en al- 19
local data silo boundaries. This arguably creates a sus- ready made for some national dlqtlonal_r|es of biogra- zj
tainable “business model” where every data provider phé/:,he_.gt., f?]r OENVI?/ [16] aTd. the Ilrl(sshr,]bunm [.17]' ldic. 22
wins through collaboration, and of course the end users . ristopher . arren claims [16] that nationa Ic-

. icular. Data alianment and linking in this ap- tionaries of l_:nography,_such as the OI_DNB, speak_wnh 23
I[:r)]rogirﬁcig based on agshared global dat% model aﬁd aa double voice: they give us information about things 24

, . as they happened, but are at the same time a testi-25
set of shared domain ontologies (places, people, etc.) mony about how a key piece of historiographical in- 26

that are used for describipg the content.s. of the different ¢ < cture was made. He sees the ODNB as data and?7?
data sources.forsemantlc interoperability. . at the same time, as a historical artifact. There are 28
The data is searched, explored, and analyzed in gi5q related studies using, e.g., Wikipedia articles as 29
a kind of standardized way with the following way.  tne data source [18, 19]. This paper presents, in the 30
Firstly, the landing page of the portal provides the user same vein, a study of the National Biography of Fin- 31
with multiple “perspectives” for searching and explor-  |and. The methods and tools created for the analysis 32
ing the underlying data. In our case, biographical data are generic and can be re-used for similar tasks based?3
can be accessed from seven search perspectives [6]:on Linked Data standards. The data and SPARQL end- 34
Persons, Places, Lives on maps, Statistics, Networks, point used are available at the Linked Data Finland 35
Relations, and Linguistics. Secondly, each perspective platform'®[20]. The work presented is novel inits way 36
provides the end-user with a semantic faceted search of using Linked Data for historiographical analysis of 37
engine, where the results can be Itered and found textual biographies. Itis also arguably the rst histori- 38
exibly by making selections using a set of orthogo- ographical analysis of the NBF collection. The data is 3°
nal facets (e.g., place, time, person, etc.). Thirdly, af- open for further analyses for anyone on the Web. 40
ter ltering down a target set of entities of interest , Aside publishing biographical dictionaries in print 41
the set can be analyzed and visualized using a vari- and on the Web, representing and analyzing biograph- 42
ety of ready-to-use data-analytic tools. For example, ical data has grown into a new research and appli- 43
various map- and network-based visualizations and cation eld. In 2015, the rst Biographical Data in 44
statistics are available. Furthermore, the SPARQL end- Digital World workshop BD2015 was held present- 45
point of the underlying Linked Open Data service can ing several works on studying and analyzing biogra- 4
be used for querying, analyzing, and visualizing the 47
data in exible ways using tools, such as Yasgui [13] Bhitps:/jupyter.org/ 48
14https://colab.research.google.com/notebooks/intro.ipynb# 49

recent=true 50
12NBF online is available at https://kansallisbiogra a. /english. Bhttp://www.ldf. /dataset/nbf 51
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phies as data [21], and the proceedings of BD2017 2. Transforming Biographies into Linked Open 1
contain more similar works [22]. In [23], analytic vi- Data 2
sualizations were created based on U.S. Legislator reg- 3

istry data. The idea of biographical network analysis  1hiS section explains contents of the NBF data to 4
is related to the Six Degrees of Francis Bacon sys- be utsed |fn our dantalyl_s'ei, C‘;’“E)d thow Jhe t?lpuhrcg 'dataz
tem'® [24, 25] that utilizes data of the Oxford Dic- was transtormed Into Linked Data and published in a

. . . SPARQL endpoint on the Semantic Web. 7
tionary of National Biography. However, a novelty of 8
our approach is to use faceted search for ltering out 5 1 ggurce Data 9
target groups for studying. The work was in uenced 10

by the early Semantic NBF demonstrator [26] and its ~ BiographySampo contains some 13 100 biographies 11
follow-up prototype [27], whose software has been including the core NBF and four supplement data- 12

applied also to a historical register of students [28] sets: Finnish Clergy 15541721, Finnish Clergy 1800— 13
and to the U.S. Legislator data [29]. However, Biog- 1920, Finnish Generals and Admirals 1809-1917, and 14

raphySampo extends these systems into several newBUsiness Leaders. The NBF alone contains 6478 en-15
directions in terms of the DH tooling provided, such [€S, 5268 men, 929 women, 11 couples, and 268 fam- 16

. . ilies. [34] The earliest biographee is a saint approxi- 17

as faceted network analysis views, relational search,
L . mately from the year 200, whereas there are also many1s

and text analysis views for studying the language of

) i biographies about living persons in the collection, such 19
the biographies. Also, more heterogeneous datasets aréyg jenni Haukio, the current First Lady of Finland. The 20
used. distribution of the biographical texts by decade can be 21

Extracting Linked Data from texts has been stud- seen in Fig. 1. In this paper, only men and women in 22
ied in several works, cf. e.g. [30, 31]. In [32] language the core NBF dataset are considered; the couples andz3
technology was applied for extracting entities and re- the families are left out as well as the other four sup- 24
lations in RDF using Dutch biographies in the Biog- Plement datasets mentioned above. 25
raphyNet”. This work was part of the larger News- A biography text in the NBF is represented in two 26

Reader projeé® extracting data from news [33]. This major parts: First, there is a narrative text on the life 27
. S L of the biographee, including a lead section. This text 28
line of research is similar to ours, based on the idea

f extracting RDF data f ructured bi hi is written in ordinary natural Finnish. The text is used 29
of extracting ata from unstructured blograpii- -, the online version of NBF and includes hand coded 30

cal texts. However, BiographyNet focuses more onthe | |inks to related biographies in the collection; 31
challenges of natural language processing and man- thjs is the only semantic markup in the text. After the 32
aging the provenance information of data from multi- free text section, a summary of the person's life is 33
ple sources, while our focus is on providing the end presented including basic data about the biographee3s4
user with intelligent search and browsing facilities, (name, birth, death etc.) and information about family 35
enriched reading experience, and easy to use data-elations, life events, and career achievements [35]. In 36
analytic tooling for biography and prosopography. NBF, the summary is unstructureq text, too, but writ- 37

This paper is structured as follows. First, an overview €1 in @ semi-formal language using different section 33

of the NBF data and its transformation into Linked headmgs and _notaﬂons for separating, €9 informa- 39
o Data is described. After this. various data analv- tion about family relations from career achievements. 4o
pen ' ' Y The sentences in the semi-formal part are shortened,41

ses are presented and discussed using the tools of the,se speci ¢ short hand notations, and do not, e.g., have 42
portal as well as Google CoLab scripting. Finally, is-  predicates. 43
sues related to data quality and interpretation of the  |n addition to the biographical text, the NBF data in- 44
analyses are discussed, and directions for further re- cludes structured metadata about the biographies andss
search are outlined. the biographees available as a spreadsheet in CSV4e
format. The metadata contains the basic biographi- 47

cal information of the biographee, i.e., person names 48

Lopttp://www.sixdegreesoffrancisbacon.com with possible_ variation_s like maiden or alter_ed names, 49
http:/ww.biographynet.nl/ places and times of birth and death, vocational group 50
8nttp://www.newsreader-project.eu/ of the person (Politics, Economics, Science, etc.), and 51
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9
Fic. 1.: Amount of biographies by biographee's birth decade; screenshot from the BiographySampo portal 4,

11

a link to the photo of the person. The metadata is used text whereas the semi-formal was typed to summary of 1,
as the basis for searching biographies in the online ver- person's life, family relations, life events, and career 13
sion of NBF. achievements. This was done to distinguish the con- 14
In addition to the biographies, BiographySampo tent type for automatic annotation processes. The lead1s
also makes use of several external data sources for paragraph was found from 6510 biographies, narrative 16
enriching the data. For example, the biographees are text from 6510 and family relations from 6220, and 17
linked with same adinks to 16 additional data sources career events or achievements from 6430 biographies.1s
on the Web. One application perspective in Biogra- The accuracy of the classi cation of the text para- 19
phySampo, Relational Search for knowledge discov- graphs was 98%. It was estimated for 200 randomly 20
ery [36], makes use of additional datasets extracted picked paragraphs and the most common error was 21
from collections of museums, libraries, and archives. mixing lead paragraph and narrative text paragraph in 22
This supplementary data is not considered or used in biographies that had unusual document structure. In 23

the analyses of this paper. addition, the subject matter of biography texts, based 24
on the free text parts, was analyzed using automatic 25
2.2. Transformation into Linked Data annotation and represented using keywords taken from 26
the Finnish General Ontology YS® 27

In BiographySampo, the metadata CSV as well as  Reference network to other biographees within 28
the textual biographies were analyzed and transformed NBF. The data about the biographee resources was en-29
automatically into linked data, and links to external riched with internal links to other biographees. This 30
data sources were established. The result was pub- data has two separate components based on how the:
lished as a SPARQL endpoint that was used as the ba- links were extracted: 1) Linkage based on the hand 32
sis for the semantic portal and the analyses presentedcoded directed HTML reference links between the bi- 33
in this paper. The data in the service can be divided ographies. 2) Linkage based on mentions of persons in 34
into the following conceptual categories: the free text parts of the biographies. The HTML links 35

Basic information about the biographees This were extracted while transforming the textto RDF [37] 36
data is based on the metadata CVS. During the data with 99:4% accuracy that was estimated for randomly 37
transformation, the literal property values of persons, selected 36 documents containing 176 links. The men- 38
such as placenames of birth and death, were aligned tioned people were extracted by the machine using au- 39
with the domain ontologies of BiographySampo. This tomatic Named Entity Linking [38]. The accuracy of 40
data is reliable as it is hand coded by the editors and named entity linking was not perfect but succeeded 41

authors of NBF, and the terminology used, such as vo- with 74:0% accuracy. 42
cational groups, is controlled and unambiguous. Linkage network to persons in external data 43
Metadata about biography documents The au- sources Data about the person resources was enriched44

thor and publishing date data was extracted from the with “same as” links to 16 external biographical data 45
hand-coded CSV metadata. The free text and semi- sources, such as Wikid&PaGetty Union List of Artist 46
formal summary paragraphs were categorized based Names (ULANY!, The Virtual International Authority 47
on content to be able to target different categories for 48
differer_n data analytical applic_ations and knowledge https// nto. /ysolen/ 49
extraction. The content types included free text para-  20pips:/mww.wikidata.org/wiki/Wikidata:Main_Page 50
graphs such as the lead paragraph and the narrative ?https://www.getty.edu/research/tools/vocabularies/ulan/ 51
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File (VIAF)?2, Finnish databases providing biograph- ing to our evaluation the linguistic graph for NBF ex- 1
ical information, and other Sampo portals on the Se- traction succeeded with 100% for paragraphs5%9 2
mantic Web. This linking could be made accurately for sentences, 98% for words, and 96% for POS 3
using names and dates of birth and death. tags. The results were calculated for 200 randomly 4

Personal life events The life of each biographee  selected entities in each category. Sometimes initials 5
was described semantically in terms of spatio-temporal (e.g., J. A. von Essen) caused issues with sentences
events in which they participated in. The event data splitting and for POS tagging (the tags for initials 7
was extracted from the semi-formal summaries of the varied between SYM and PROPN), while sometimes 8
biographies using regular expressions. However, the timespans (e.g., 2008-2009 was occasionally split to 9
events of birth and death are based on the CSV meta- two word tokens as hyphen was included in either of 10

data. The life event data has been represented usingthe numbers) cause issues for word classi cation. 1
the BIO CRM model [39] that is an extension of the The quality of the data in these categories in terms of 12
CIDOC CRM standar®f. Here life events fall in differ- ~ uncertainty, incompleteness, and errors is different de- 13

ent subclasses and are characterized by properties thatending on the data source and the knowledge extrac-14
tell the place, time, and participants of the event. Ac- tion process used. This matter will be discussed later 15
cording to our evaluation 95% of the expressions of ~ When presenting and interpreting the analyses made16
time were correctly extracted and interpreted from the Using these data. 17
texts. The main disambiguation and linking challenge ~ The nal outcome of the knowledge extraction pro- 18
here were the historical place names used in descrip- C€ss is illustrated in Fig. 2. The linked data is di- 19
tions, but this could also be performed fairly reliably ~Vided into mutually related biographical and linguistic 20
with a precision of 981% and a recall of 83%. knowledge graphs. The size on the knowledge graphs 21

Genealogical network A separate genealogical is documented in terms of the number of instances in 22

network was created automatically based on the men- different classes, except for the values of LOD cloud 23
tions of different family relationsmothey father, links and Morphological data, which are amounts of 24
child, or spousén the semi-formal part of the biogra- triples. For example, the blographees were involved in 25
phies. This data was enriched by reasoning the gender all together 117 000_ events durm_g_ their lives, and the 26
of mentioned persons if needed [40] and by inferring r€€ text parts contain nearly 7 million words. 2
additional relations, such agrandfatheror cousin ] ) 28
The genealogical network includes lots of historical 2-3- Linked Open Data Service 29
persons that do not have a biography in NBF. Gener- ) %0
ally, according to our evaluation $% of the men- Finally, the transformed knowledge graphs were 31

tioned person names were correctly interpreted in our PuPlished openly (under the CC BY 4.0 Iiceﬁ‘se' %
conversion process. excluding data about the biographical texts and liv- 33
The method and process of extracting the family re- ing people) on the Linked Data Finland platform 3¢

> . .
lations is described and the results are evaluated in de- LDF. [20]. LDF. prowdes the. user with a stan- %
tail in [41]. dard SPARQL endpoint for querying the d?taon top 36

Linguistic descriptions of biography texts A lin- of which the onling'BiographySampo' portal was im- ¥

guistic knowledge extraction pipeline was created for plemented. In addition, the data service supports best3®

) - ) 39

analyzing the free text parts of the biographies. Itiden- pract_lces on w3c fpr publlshlng Lmked Dgta [10] A 0
ti es text structures, such as paragraphs, sentence:s,URI identi er resolving mgchamsm IS proylded. This

and words, including morphological analysis data means, for example, that if a URI is typed in a browser, 41

(e.g., part-of-speech tags (POS), lemmas, and depen-2 HTML protocol is returned that shows the corre- 42
denc;y grammar information). Tr,le Iinguis'tic knowl- sponding data as a human readable HTML page that*3

; . 4
edge extraction process and data models used are de~an be inspected and browsed further by linked data

2= o o browsing. In the same vein, the data in RDF form can 4°
scribed in more detail in [37, 38]. The linguistic knowl be accessed by applications by using the HTML proto- 46

edge graph was also enriched with helper relations and 47
calculations for the BiographySampo portal. Accord- 48
24nhttps://creativecommons.org/licenses/by/4.0/ 49

Zhttps://df.
22http:/iviaf.org/ 265ee the dataset home page at https://www.Idf. /dataset/nbf for 50

23http:/ivww.cidoc-crm.org/ more details. 51
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FIG. 2.: Amounts of extracted biographical and linguistic data. 6
col. It is also possible to download the data in textual The statistics tell about the demographic nature of the !
form for off-line processing. The LDF. platform also  people included in the dataset. The statistical tools
includes additional tools that aim at helping the user to are available online through a "Statistics" application
re-use the data. For example, schemas are documentecperspectivé’, with separate tabs for histograms, pie
automatically for the human user by a schema docu- chars, and a Sankey chart for analyzing the family
mentation generator, the LODE Documentation Envi- relations of the biographees. In all tabs it is possi-
ronment’ service. The data model for the NBF is doc-  ble to focus the statistical analyses prosopographi- zi
umented for people and biography metadata@r, [ cally to subsets of biographees, such as women or
linguistic knowledge graph in [37], and for enrichment  people born on a certain time period in Helsinki, by
with named entities in [38]. using a faceted search/ ltering engine. Filtering the

data is also possible using non-demographic metadata,
) _ o ) such as authorship of the biographies and the inclu-
3. Analyzing and Visualizing the National sion of the biographee in other data sources, such as
Biography of Finland Wikipedia/Wikidata or ULAN. In addition, there are
separate tabs available for making comparisons be- 2
tween subsets of the biographees, like between two vo- 33
cational groups. 34
conceptual cat . h as linquisti Vsi - In Fig. 1, the number of biographies have been plot- -
ptual categories such as INguistic analysis, net- . by decade. The plot is taken from the Biogra- 36
work analysis, and map visualizations. This chapter phySampo portal's statistical analysis page. In the plot,

e oe et e decace s been selecte bz on he bithyes,
y P 9 f the biographee. The distribution shows a peak of _

presented and interpreted. Some analyses can be teSte(giographies that have been written about people born ..

online in BiographySampo as part of the tool set avail- o
) between the end of 19th century and the beginning of ,;
able there. For others, the SPARQL endpoint has been the 20th century and they have been active when the

used with Google Colab, and a variety of Python data _.~ =" . : : :
. . L . Finnish identity as a sovereign nation was established.
analysis and visualization tools such as Matpldgiib o 4
There are also a few peaks earlier in history that are ,
in general less well-known in Finnish history. In some
cases, the data is not accurate enough and the birth yeay,
The general statistics of NBF can be created and ©f @ biographee is not known. In these cases it has been,;

visualized in BiographySampo with versatile options. Set to the beginning of a century, which explains the 4
earlier peeks in the beginning of each century. 49

In this chapter, we present analyses based on the
NBF data service. In BiographySampo there are ready-
to-use tools [37, 41, 42] for general statistics and more

3
4
3.1. General Collection Statistics

2Thttps:/lessepuntato.it/lode/ 50
28https://matplotlib.org/ 2%nttp://biogra asampo. /tilastot/palkit 51




© 0O N O U~ W N P

a g b B b D DB B D DB D DWW WWWWWWWWNDNDNDNDNDDNDNDNDNDNERERPRPRRERPRRPRRERPRPRP B
P O © 00 N O O h W NP O O 0 N O O B~ WNP O O 0N OO O M WNERP O O 0NO O MWNDNPRP O

8 M. Tamper et al. / Analyzing Biography Collections Historiographically as Linked Data: Case National Biography of Finland

© 0O N O U~ W N P

=
N B O

FiG. 3.: Number of male and female biographees alive on a timeline

13

Similarly to [16] we have plotted the distribution  years old. However, the peek at 100 years is not a fact *
of people alive on a timeline. Based on biographee's but results from the underlying data. At the moment, *°
birth and death data. Figure 3 depicts the number of the underlying data does not tell whether a year, such *°
biographees alive in different times but due to lack of as 1100 is rounded, or actually is a precise value. 17
total population information in Finland before 1900s The statistics application perspective of Biogra- 8
we do not have comparison between biographees and phySampo gives also insight into the life events of the *°
general population but we wanted to look at women biographies, such as getting married or having chil- 2°
in contrast to all biographees. The blue curve is the dren. For example, Fig. 5 shows that the biographees
total amount, the dashed red curve the amount of fe- got married on average at the age of 29 but there are 2
males, and the dotted line is the proportion of fe- also a few teen marriages and some older couples. A%
males. The curve indicates that the largest number of comparison of male and female biographees shows ?*
biographees lived during the rst half of the 20th cen- that women marry younger at the age of 26 than men %
tury. The total curve appears smooth and does not show at the age of 30 years. Men also marry more often after 2°
sudden changes due to historical events, e.g., the Sec-the age of 60 years. 27
ond World War. The female percentage reaches alocal There are also statistics about the number of chil-
maximum during the late 19th century and is growing dren and spouses in the portal. The Fig. 7 repre-
constantly from the start of the 20th century. sents the amount of children and the Fig. 6 the num-
BiographySampo portal also allows one to look at ber of spouses for women and men. These plots are®!
the properties of the biographees, such as their aver- taken from the BiographySampo's statistics compari- 2
age lifespan depicted in Fig. 4. The average life span son view. Women's statistics are on the left hand side 3
for all biographees is 70.2 years. When comparing the whereas the men's statistics are on the right hand side.3*
male and female biographees, women on average live Based on the statistics most women are married but %
up to 72.2 years and men 69.8 years of age. Most bi- have no children whereas men are mostly married to 3¢
ographees have died during their adulthood, but there one partner and have no children. On average men®’
are a few exceptions. For example, Sigfrid Jusélius have more children than women. Based on further data *®
(1887-1898%, who died at 11, was included in the analysis using SPARQL querié$ there are approx-  =°
collection because her father, well-known tycoon Fritz imately 30.3% (286) of women and 9.32% (493) of “°
Arthur Jusélius (1855-193%)founded with his will men who are unmarried and childless. Using a differ- “*
the Sigfrid Jusélius Foundatighto promote medical ent SPARQL query® it can be noted that the most
research. Another example is soldier Yrj6 Saarenpuu common vocation for these childless and unmarried 3
(1901-1919% who was executed in a peculiar situa- women is a teacher whereas for men it's a professor. 4
tion at the age of 19 instead of another person. There  The BiographySampo portal allows users to gener- *°

also seems to be quite a few biographees who lived 100 ate statistical visualizations of correlations between, ¢
47

48

30https://biogra asampo. /henkilo/p4018 34Query amount of unmarried and childless men and women: 49
31https://biogra asampo. /henkilo/p4017 https://api.triplydb.com/s/oc6bZUcvp
32htps:/iwww.sigridjuselius. /en/ 35Query most common jobs for unmarried and childless persons: 50

33https://biogra asampo. /henkilo/p5253 https://api.triplydb.com/s/Wtj8eUkhZ 51
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FiG. 4.: Average lifespan of the biographee's; screenshot from the BiographySampo portal
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FIG. 5.: Average age of marriage; screenshot from the BiographySampo portal
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FIG. 6.: Average number of spouses for female and male biographees; screenshots from the BiographySampo pgrtal
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FiG. 7.: Average number of children for female and male biographees; screenshots from the BiographySampo pdttal
49
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FiG. 8.: Sankey diagram depicting the correlations between the vocations of spouses

N
¢}

e.g., vocations or places of birth or death between bi- TABLE 1: Most common vocations by gender
ographees and their relatives. The Sankey diagram in
Fig. 8 visualizes correlations between the vocations of
spouses so that husbands' vocations are on the left and
their wives' on the right. The visualization suggests,
for example, that men having a vocation related to the-
ater often have an actressagttelijain Finnish) as a
wife. However, a wife of men of nobility gets a title

of a baronessvgpaaherratarin Finnish). On the other
hand, in cases like a farmer the vocation of a wife is
not mentioned in the data at all.

w N
o ©

Female Male All

w
g

nk

w
N

Author (139)  Professor (1106) Director (1182)
Director (125) Director (1057) Professor (1169)
Teacher (95) Minister (443) Author (501)

Professor (63)  Author (362) Minister (481)

Painter (54) Reporter (306) Reporter (355)
Reporter (49)  Painter (203) Painter (257)

Actress (46) Lutheran minister (154) Teacher (234)

Queen (45) Merchant (144) Scholar (159)
Unknown (40) Scholar (140) Merchant (158)
Minister (38)  Teacher (139) Lutheran minister (154)

P OoO~NOUBRWNPRE a
W W W w w
N o o b ow

o

w w
© o

40

3.1.1. Vocations gender, like Lutheran minister and merchant for males, 41
The BiographySampo's NBF dataset also contains or actress and queen for females. The queen appears inz
the vocations of each biographee except for 116 peo- the female vocations because the dataset contains alks
ple. Table 1 lists the 10 most common vocations for all, the historical rulers of Finland with their spouses. 44
female and male biographees. The number in paren- In addition to vocations, there are also vocational 45
theses after the vocation indicates the number of occur- groups for each biographee in the data. The vocational 46
rences. The list of the most common vocations for all groups categorize the different titles, such as direc- 47
and for men are similar but may have a different order tor, to different domains. Figure 9 depicts the distribu- 48
of titles. The most common ones of these vocations ap- tion of the most common vocational groups in NBF. In 49
pear for both female and male biographees. However, this gure, the vocational domains have been grouped so
there are vocations which are more related to only one based on the vocational grouping in the data. For ex- 51
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ample, musicians, authors, and artists are considered to
be in the grougCulturewhereas lawyers and judges are
grouped toJuridiciary. However, many biographees
have more than one vocation, and instead of select-
ing just one, they are all included in the visualiza-
tion. The biographees have a maximum of 4 vocational
groups and on average have 1.7 groups. For example,
a person can be a judge and an author and is then
included in both groupsuridiciary and Culture The
group Charitable and NGCconsists of people work-
ing for charitable and non-governmental organizations
(NGO) whereasOther contains marginal vocations,
such as a member of the nobility, criminals, lovers,
muses, ctional characters, and celebrities. The group
Unknownis the proportion of biographees whose vo-
cational group is unknown. The group Réwardeds

a heterogeneous group of people who have received
a notable recognition for their work. This group was
added into the list of vocational groups because it was
a signi cant group of approximately 900 biographies.
With all this in mind, based on the chart, the largest vo-
cational groups within NBF ar€ulture, Politics, Sci-
ence andEconomicsFrom all the bigraphees, 50% of
vocations belong to the four most popular groups. Sim-
ilar visualization can be found from ODNB [16] but
vocational categories (areas of renown) differ.

FIG. 9.: Most common vocational groups in NBF

As mentioned earlier, a biographee can belong to
more than one vocational group. The Fig. 10 depicts
the most common intersecting vocational groups for a
biographee who has more than one vocational group.
For example, Field Marshal, president Gustaf Manner-
heim (1867—-195%£% was active in politics and in the
military. In this diagram the diagonal consists of zeros
because one biography cannot have one vocation more

38http://biogra asampo. /henkilo/p328

than once. When looking at the other vocational com- 1
binations, it can be seen that the people grouped into 2
the groupRewardedare often also in the eld of busi- 3
ness and economic life or culture. Similarly, politicians
are also often civil servants or working in economics.
However, athletes have a very low correlation with the
elds of science, religion, and the judiciary.

In addition to looking at the most common vocations
and vocational groups, there is also a difference in
most common vocations as a function of time which is 10
depicted in Fig. 11 and 12. Figure 11 shows the rank- 11
ing of 12 of the most common vocations and Fig. 12 12
the total amount of people with these vocations. The 13
gures show that some vocations, e.g. director, profes- 14
sor, or author have a constantly high rank throughout 15
the timeline. On the other hand, vocations like minis- 16
ter or reporter start gaining a higher rank during the 17
late 19th century. Actor gains its highest rank in the 18
years 1930-50 and naturally there are no movie actors1°
before the cinema was invented and brought to Fin- 20
land. Furthermore, some vocations such as merchant2!
or Lutheran minister descend in the rank in the 19th 22

century. 23
. . 24
3.1.2. Relatives and vocations 25

The biographies have 5410 mentions of a father g
and 5310 mentions of a mother. In 619 cases the fa- ,;
ther also has a biographical entry, 94 of the mothers 4
have biographies. Generally, especially with earlier bi- 59
ographees it is common that the vocation of a mother 3,
is not mentioned. There are approx. 5850 mothers 3,
whose vocation remains unknown, while 1130 fathers 3,
are missing this information. As an observation, there 33
are, e.g., 340 cases where the father is a farmer, ands,
256 cases where he is a Lutheran minister. In casesss
like this, one could assume that the mother has been ags
farmer's wife, although it is not mentioned in the data 37
entries. 38

Table 2 shows the 10 most common vocations of 39
the biographees' parents. Six different columns where 49
chosen similarly as in [16]. The row at bottom indi- s
cates the number of cases when the vocation is not42
known. In the table teacher, farmer's wife, and nurse 43
appear as the most common vocations of a mother, 44
while farmer, director, and merchant as the most com- 45
mon of a father. On the other hand, some vocations 46
of the biographees (Table 1) like minister, painter, or 47
scholar do not appear in the parent data at all. Baronessss
and queen appear in the list of men's mothers, indicat- 49
ing that among nobility, the mother often has a biogra- 50
phy entry in the dataset in her own right. The bottom 51
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FiG. 10.: Correlations of the most common vocational groups
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Fic. 11.: The most common vocations ranked on a timeline
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row shows the number of cases where the information zontal rows correspond to the groups of a child while #’
48

about a parent's vocation was not available. the vertical columns to the groups of a parent. The 40
Figure 13 depicts the correlation between the voca- number of biographees in each group is in the paren- g,
tional groups of a child and his/her parents. The hori- thesis after the group label. The values in the cells are 51
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