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ABSTRACT

The digital collections of newspapers have given rise to a growing interest in studying them
with computational methods. This article contributes to this discussion by presenting a
method for detecting text reuse in a large corpus of digitized texts. Empirically, the article is
based on the corpus of newspapers and journals from the collection of the National Library
of Finland. Often, digitized repositories offer only partial views of what actually was pub-
lished in printed form. The Finnish collection is unique, however, since it covers all pub-
lished issues up to the year 1920. This article has a two-fold objective: methodologically, it
explores how computational methods can be developed so that text reuse can be effect-
ively identified; empirically, the article concentrates on how the circulation of texts devel-
oped in Finland from the late eighteenth century to the early twentieth century and what
this reveals about the transformation of public discourse in Finland. According to our
results, the reuse of texts was an integral part of the press throughout the studied period,
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which, on the other hand, was part of a wider transnational practice.

In the nineteenth century, newspapers were high-
lighted as “the chronicle of civilisation, the common
reservoir into which every stream pours its living
waters, and at which everyman may come and drink”
(The Bradford Observer May 31, 1838). These words
by Sir Edward Bulwer Lytton were originally pre-
sented in the opening address of the Lincoln
Tradesmen’s Newsroom in the 1830s, but they became
an epitome of, and a catchphrase for, the nineteenth-
century press in general. Newspapers were the big
data of the century, a “vast accumulation of facts,” as
Bulwer Lytton expressed it, and an expanding industry
of knowledge production. Newspapers were also a net-
work, the participants of which were keen to share
one another’s content. In fact, Bulwer-Lytton’s words
became a viral phenomenon themselves and through-
out the century were copied from paper to paper in
the English-language press, not only in Britain but
also in the United States and Australia.

The contemporaries characterized the habit of bor-
rowing textual contents from various sources as
“labour with scissors and paste” (The Westmorland
Gazette March 29, 1823). This was also the case in the

newspaper business, where scissors-and-paste journal-
ism became a dominant form of reusing and recycling
texts (Beals 2017; see also Gruber Garvey 2013). In
essence, the practice continues today, faster and easier
than ever before, on the internet. Today, there are excel-
lent possibilities of exploring text reuse, since a tremen-
dous number of historical newspapers has been digitized
worldwide, starting in the late 1990s, and more are con-
stantly being transformed into digital formats.

These digital collections have given rise to a grow-
ing interest in studying them with computational
methods. This article contributes to this discussion by
presenting a new method for detecting text reuse in a
large corpus of digitized texts. Empirically, the article
is based on the digitized corpus of newspapers and
journals from the collection of the National Library of
Finland. Often, digitized repositories offer only partial
views of what actually was published in printed form.
The Finnish collection is unique, however, since it
covers all published issues up to 1920.

This article has a two-fold objective: methodologic-
ally, it explores how computational methods can be
developed so that text reuse can be effectively
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identified, for the benefit of historical research on
large digital corpora; empirically, the article concen-
trates on how the circulation of texts developed in
Finland from the late eighteenth century to the early
twentieth century and what this reveals about the
transformation of public discourse in Finland. The
empirical dimension aims at showcasing the potential
that exists in the development of computational meth-
ods for historical research.

The study of text reuse is not a new invention as
such. Several projects have investigated this phenom-
enon, not only in newspapers but also across different
literary genres. As an idea, text reuse refers to repeti-
tion of information, including exact quotations but also
intentional or unintentional borrowing and paraphras-
ing. The study of text reuse has paid attention to mor-
phological, linguistic, syntactic and semantic similarities
as well as variations in the chain of repetition
(Gaizauskas et al. 2001; Clough et al. 2002; Lee 2007;
Buchler et al. 2014; Franzini, Franzini, and Buchler
2016). For example, Lincoln Mullen (2016) analyzed
how American newspapers in the nineteenth century
quoted the Bible, and Biichler et al. (2012) explored
how Homeric quotations appeared in other ancient
texts. Melodee Beals (2017, 2018) experimented on how
to identify the reuse of text in the British press. Text
reuse has also been studied in different language con-
texts. For example, the project Knowledge, Information
Technology and the Arabic Book analyzed text reuse in
the corpus of Arabic texts from the period of
700-1500. Our work on newspapers has been inspired
by the Viral Texts project, led by Ryan Cordell and
David A. Smith, analyzing text reuse in the nineteenth-
century American press (Smith, Cordell, and Maddock
Dillon 2013; Cordell 2015). In the Oceanic Exchanges
project, the study of text reuse enlarged to a global
scale and brought together researchers from Finland,
Germany, Mexico, the Netherlands, the United
Kingdom, and the United States to explore trans-
national and transcontinental information flows
(Oceanic Exchanges Project Team 2017).

As a background for our case, it is important to
note that major changes occurred in the Finnish press
and society during the study period. Finland had
belonged to the Swedish kingdom for centuries, but in
1809, Sweden had to cede the Finnish regions to
Russia. Within the Russian Empire, Finland was
granted the autonomous status of a grand duchy, dir-
ectly overseen by the tsar. The publication of newspa-
pers started in the 1770s in the city of Turku (Abo in
Swedish), from where it first expanded to Helsinki,
Vyborg, and Oulu in the 1820s, and gradually into the

inland towns during the second half of the nineteenth
century. From 1829 onwards, Finland had its own
degree of censorship, supervised for the most part by
the Finnish officials. Throughout the nineteenth cen-
tury, there were different adjustments made to the
degree. (Tommila 1988, 175-176, 178; Landgren 1988,
277-279; Leino-Kaukiainen 1988, 440-442.) In the
midst of political tensions, Finns were, especially from
the 1850s onwards, allowed and able to develop new
national and state institutions for their country, and
the evolving press played an important role in this
development. By the beginning of the twentieth cen-
tury, newspapers were published in nearly 40 loca-
tions. In 1917, toward the end of our study period,
Finland gained independence from Russia and waged
a short but brutal civil war in 1918. In 1920, 136 dif-
ferent newspaper titles were published in the country.
A huge expansion of the press took place at the turn
of the century.

Our article is based on the research project
Computational History and the Transformation of
Public Discourse in Finland (COMHIS), wherein we
have studied text reuse in the Finnish newspapers and
journals from the first published paper in Finland,
Tidningar Utgifne af et Sillskap i Abo, translated as
“News Published by a Society in Turku,” in 1771 up to
the year 1920, the last year released for data mining. In
the project, we were interested in verbatim text reuse,
exact passages of text that had been reprinted within
the press (an earlier version of this article and the
main results of the project in Finnish, see Rantala et al.
2019, 53-67). The corpus included practically all the
published issues from that timeframe in Finland, in
sum, 5.1 million pages. In addition to newspapers, this
corpus includes journals and magazines that were pub-
lished, for example, on a weekly or monthly basis. In
this article, we use the words “journal” and “magazine”
interchangeably (Prior-Miller 2015, 22-50).

Since a substantial amount of Finnish material was
originally printed in Gothic typeface, difficult for the
optical character recognition (OCR) software to inter-
pret, we had to develop a new method for detecting
text reuse. Therefore, this article includes both a dis-
cussion on the method that was constructed and also
an experiment on how it could be employed in the
study of early newspaper history, in our case, the his-
tory of the Finnish press, which has had its distinctive
pathway. The Finnish press has been published mainly
in two languages, Finnish and Swedish, and the latter
dominated until the 1880s. During the project’s whole
timespan, 62 percent of the material was in Finnish,
and 37 percent was in Swedish. These figures show
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how rapidly the proportion of Finnish language rose
at the end of the nineteenth century and in the early
twentieth century. In general, the volume of the press
was rather small until the 1860s when the real
growth started.

In Finland, there is a strong tradition of press his-
torical research. Works published in this field include
Opinionens tryck (Weight of Opinion, 1985, in
Swedish) by Clas Zilliacus and Henrik Knif, the multi-
volume Suomen lehdiston historia (History of the
Press in Finland, 1985-1992, in Finnish) edited by
Paivio Tommila, and later, Sanomia kaikille (News for
All, 1998, in Finnish) by Tommila and Raimo
Salokangas. However, these studies were published
before the digitization of Finnish newspapers and
other periodical publications. In particular, Tommila’s
project includes a detailed investigation of publication
practices and the varying contents of the press. The
project also implemented a focused case study of news
circulating from one paper to another. Due to the
great amount of manual work involved in this kind of
study, the period of examination was limited to two
months of newspaper publishing in 1848. It is thus
understandable that the reuse of texts could not have
been systematically scrutinized before the digital age.

The quantitative approach as such is no news: it has
a long tradition in the examination of newspapers.
Following similar research agendas and projects abroad,
the researchers in Finland discussed the most suitable
quantitative methods for press history in the 1970s. In
particular, Viljo Rasila presented various possibilities
for using mathematical analysis models in press
research (Rasila 1973; see Paju 2019). Still, for a long
time, press material had to be studied on paper or read
from a microfilm. This changed in 2001, when the
National Library of Finland opened its collection of
digitized newspapers, at first consisting of 36,000 pages.
In 2020, the National Library’s digital corpus covers
more than 13 million pages openly available online.
This corpus provides excellent opportunities for
researchers interested in the contents of historical
newspapers. Furthermore, it enables a bird’s-eye view
of the Finnish publishing trends, such as the thorough
analysis of the metadata records of newspapers pub-
lished in Finland (Marjanen et al. 2019).

In this article, we seek to answer the following
questions: to what extent did the press in Finland
copy and circulate texts in the years between 1771
and 1920, which kinds of texts were reprinted, how
did these publication processes change, and what var-
iations took place in the rhythms of repetition, such
as in the virality of texts? Further, we situate these

developments with the concurrent transformations
such as advancing transport and communication tech-
nologies. While answering these questions we also
demonstrate the ways in which the material of text
reuse can be employed for detailed historical research,
combining distant and close reading. These examples
also serve to confirm the reliability of the results from
our computational processing.

According to our results, the reuse of texts was an
integral part of the press, and its major practice,
throughout the studied period. Paying attention to the
copying and borrowing of texts opens up a new per-
spective on the central form of Finnish publishing cul-
ture, newspapers and journals, which, on the other
hand, were part of a wider transnational practice.
Overall, we have found that reuse was very diverse. It
consisted of the repetition of various permanent mate-
rials such as announcements and advertisements, as
well as the borrowing of news, stories, and anecdotes
from one publication to another, either in the short
or very long term. Significantly, the new computa-
tional method introduced here, titled text-reuse-
BLAST, the generated database, and its online
interface enable fresh insights both into the press
history and, when using newspapers as sources, into
the study of history at large.

In the following chapters, we first describe and dis-
cuss in more detail the method by which the five mil-
lion pages available were processed and analyzed. We
then look more closely at reuse thematically, first
through information movements as a whole and then
by focusing on the virality and long-term repetition of
texts. In each section, we examine, test, and comple-
ment our analysis through close reading and by quali-
tatively interpreting case studies based on original
digitized newspapers as well as other sources.

Text-reuse-BLAST for detecting
textual overlaps

The digitized newspapers and journals of the National
Library of Finland have served as source material for
the project. The project draws on the OCR corpus,
originally created to enable full-text searches from a
digital newspaper archive (Paakkonen et al. 2016).
The pages of the scanned newspapers and magazines
have been converted to text with OCR. There are still
flaws in OCR technology and, as a result, some of the
characters have been misidentified, causing a consid-
erable amount of noise in the material (Koistinen,
Kettunen, and Paakkonen 2017).
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Figure 1. A real example of two equivalent passages in the data, with severe OCR noise.

There have been numerous prior computational
approaches to text reuse detection. These have drawn
on a range of techniques: text fingerprinting with
word n-grams (Citron and Ginsparg 2015), the use of
substring matching algorithms (Clough et al. 2002), or
a full string alignment as in the well-known Passim
software developed by David A. Smith in the Viral
Texts project. The Passim tool has been successfully
used e.g., in a study of American newspapers (Smith,
Cordell, and Maddock Dillon 2013; Cordell 2015).
Passim applies word n-grams to recognize duplicate
texts within a certain threshold, even if the texts differ
due to editorial work or OCR issues (Smith, Cordell,
and Mullen 2015). A common feature of the prior
approaches is their reliance on word n-grams as suffi-
ciently unique anchors in text. We tested Passim on
the Finnish material, but the Finnish corpus’ Gothic
typeset, along with the problems in scanning and the
peculiarities of the Finnish language, sometimes made
the OCR accuracy very low. Passim is based on the
recognition of so-called seed overlaps, which must
consist of a sequence of more than one whole word, a
sequence of five words by default. These kinds of
overlaps are, unfortunately, quite rare in our material,
in which, on average, 23-30 percent of the words can
be misidentified, depending on the time of publication
(Kettunen, Paakkonen, and Koistinen 2016). An
admittedly somewhat extreme, but real case from the
data is illustrated in Figure 1. Here we see two texts
which are in fact the same text (as established from
the actual scanned newspaper pages), yet their corres-
pondence is far from obvious among the OCR noise.

With such a low word recognition rate, it became
quickly obvious that a character-level solution is more
prudent, despite the necessarily higher computational
cost. Therefore, we decided to base our own solution
for detecting text reuse on the National Center for
Biotechnology Information Basic Local Alignment
Search Tool (NCBI BLAST). BLAST is a software ori-
ginally created for comparing and aligning gene and
protein sequences and is therefore well applicable to
material that includes a substantial amount of noise.
The BLAST algorithm is rather similar to Passim,

striving to efficiently arrive at the alignment of two
strings, and even uses many similar ideas such as seed
overlaps. The most important difference is that
BLAST is purely character-based and not word-based,
comparing texts as sequences of characters. This sub-
stantially improves the chance of finding an alignment
in extremely noisy text, since even parts of words can
contribute to it. The main disadvantage, on the other
hand, is that, naturally, the same text is much longer in
terms of characters than it is in terms of words. This
causes a computational penalty, as the complexity of
string alignment increases quadratically in terms of the
sequence length. BLAST, however, is developed to align
sequences against vast databases and builds on highly
optimized algorithms and their implementations.

As a by-product of these optimizations, BLAST is
hard-wired to the small alphabet of biological sequen-
ces, which means that its application requires prepro-
cessing the material so that the letters are encoded
into the alphabet of 23 amino acids. These are not
enough to convert all the letters of the Finnish alpha-
bet, and therefore only the 23 most used letters were
used. The missing letters are used so rarely compared
to others that they did not significantly affect the
BLAST results. Also, numbers and special characters
were removed for the analysis (Vesanto, Nivala,
Salakoski, et al. 2017; for source code, see https://
github.com/avjves/textreuse-blast). The process has
been described in Figure 2.

As a result of the BLAST run, we got a database
where the hits, or the strings of text that sufficiently
resemble one another, were grouped in the same clus-
ter. After analyzing five million pages of newspapers
and magazines from the years 1771-1920, we got
almost 61 million hits, which were divided into 13.8
million clusters. Our results do not directly refer to
the number of texts shared however. We did not
study BLAST’s recall, that is, how many reused texts
BLAST can find, as this would have required the
manual assembly of a reference corpus, which would
have been very laborious. One further study would be
to compare the BLAST results, for example, to those
of previous studies, where the reprinted news were


https://github.com/avjves/textreuse-blast
https://github.com/avjves/textreuse-blast

HISTORICAL METHODS: A JOURNAL OF QUANTITATIVE AND INTERDISCIPLINARY HISTORY 5

Encode text to

| Text data |
1 proteins

a

h 4

Calculate amino acid
to character
mapping

Figure 2. The process of text reuse detection (Vesanto 2019).

collected by human readers. One possible case would
be the study conducted in the newspaper project by
Paivio Tommila (1988, 205): they carefully explored
how newspapers copied one another’s news in January
and February 1848. However, the OCR quality varies
so much decade by decade that a single case can only
give indicative results. Further, the National Library’s
OCR Corpus is segmented into pages, not into
articles. As a result, it is possible that one article may
have been split into several clusters due to page or
column borders. Furthermore, all found cases of simi-
larity are not necessarily copies from other papers
since overlaps in the corpus might also have an exter-
nal source and be published independently. Still, these
overlaps tell on the role of textual similarities in the
corpus. BLAST may also have bundled together train
timetables, market fare price lists, and other commer-
cials and notifications if the number of characters
repeated in them exceeded 300. These problems can-
not be avoided, however, if we want text-reuse-BLAST
to recognize as many copied texts as possible. From
the outset, we did not take this as a problem, since we
were interested in all textual contents that had trav-
eled within the press.

It is clear that browsing this kind of a database
requires fairly advanced search and filtering functions.
Our search portal (Figure 3), which is open to all
users at http://combhis.fi, is implemented by Apache
Solr indexing. The search functions allow the user to
search for both single hits and multiple text clusters.
Each cluster is numbered with a unique identifier.
Solr filters allow the user to simultaneously target
searches to a specific individual newspaper or journal,
periodicals of a specific language, either to newspapers
or journals only, to a specific time frame, or geo-
graphic location. Each hit also includes a link to that
page on the National Library’s portal of digital news-
papers and journals, allowing the user to access and
read the same text as an original scan if they want.
Solr is also capable of fuzzy search, which searches for

Run BLAST batches Cluster pairwise
alignments

Rerun data with big clusters

Decode proteins
back to text

v

‘ Results

similar terms in addition to the search term. This is a
useful feature because of OCR errors. In addition, it is
possible to save search results in tab-separated values
(TSV) format, enabling the processing of those results
by other digital humanities methods, such as named-
entity recognition (NER), geospatial analysis, topic
modeling, or network analysis. Moreover, our search
portal contains some analytical tools that allow the
user to see the temporal as well as the geographic
dimensions of Solr search results (for further details
on the construction of the database, see Vesanto,
Nivala, Rantala et al. 2017).

For each cluster, we «calculated a value that
describes its viral character and called this the virality
score. We will use this analysis tool later in the
“Tracking Down Virality” section. For this value, we
counted the number of unique newspapers/journals,
the locations where the news were printed, and how
many days it took. The value is obtained by multiply-
ing the number of newspapers/journals and locations
by the inverse of the elapsed time. This penalizes the
value if the news has not spread geographically wide,
or if the spreading took time (on the code, see https://
github.com/avjves/cluster-viral-score).

Also, we left out those hits that clearly differ from
the dates of other hits so that the calculated value is
not distorted by, for example, single outliers. This can
happen, for example, in a situation where the news
has spread very quickly during a short timeframe, but
a single text was published long after. In this case, the
cluster span is long but, in fact, the cluster spread has
happened quickly. Finally, the values of all the clusters
were normalized between 0-100 for clarity. In the
interpretation of virality scores, it is important to con-
sider the difference between newspapers and maga-
zines. The material’'s metadata derives from the
National Library of Finland, and its quality is, in gen-
eral, very good. Errors may occur, however. The mag-
azines’ metadata does not indicate the publication
date as accurately as in the case of newspapers, which
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Figure 3. The user interface of the text reuse database.

affects the results. The overall picture is still reliable
since the most viral texts can be found from the news-
papers, the publication rate of which was much more
intensive. In the case of a single cluster, however, this
must be taken into account. In the future, it might be
illuminating to develop more refined strategies of
measuring virality. It is possible to count virality also
in relation to the prevailing capacity of the press, i.e.,
how many newspapers and journals were published
during the time span of a repetition chain.

Information movements based on the reuse
of texts

In total, the research project found around 13.8 mil-
lion clusters of repetitive texts or text snippets in the
corpus of newspapers and journals using the text-
reuse-BLAST software. Figure 4 shows the evolution
of the number of clusters by describing how many
clusters were launched annually between 1771 and
1920. In Figure 5, the number of clusters is propor-
tional to the number of characters published in news-
papers and magazines, thus offering us an idea of how
general a feature text reuse was in the press. In the
National Library’s digitization project, they stored the
material one page at a time, but during the study
period, the page sizes grew, and fonts changed dra-
matically (see Marjanen et al. 2019, 63, 67.) If one
looks at the publications in terms of the amount of
information, it is clear that their “volume” changed so
much over time that proportioning to the number of

pages does not make sense. Figure 5 shows that while
the number of repeated texts increased almost expo-
nentially toward the end of the nineteenth century
and the beginning of the twentieth century (cf. Figure
4), in proportion to the number of characters, the
reuse of text increased more evenly. Significantly, this
indicates that the reuse of texts was an integral part of
the press throughout the period. Because text-reuse-
BLAST recognizes similarities despite fluctuations in
the accuracy of the OCR result level, and because the
page breaks result in text clusters breaking into mul-
tiple clusters throughout the period, we consider the
image in Figure 5 sufficiently reliable. Clearly, there
are more textual repetitions that have been grouped
into several text clusters toward the end of the period,
when the volume of the press increased significantly.
The cluster data we created contains repetition of
all kinds, including similarities in repeated texts such
as in various bulletins, advertisements, and price lists.
Overall, the amount of repetition in the press is enor-
mous, and discovering it and making it visible adds a
new dimension to press history and the study of
Finnish publishing culture. This new dimension offers
us multiple implications. Through the recycling of
texts, it is possible to examine, for example, how
information has moved from one place to another,
how newspapers in different locations have followed
one another’s news, and what kind of communication
network the press has formed in Finland. Our data-
base includes a mapping tool that enables one to visu-
alize the geographic extent and movement of text
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Figure 4. The total amount of text reuse clusters per year, 1771-1920.
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Figure 5. Text reuse clusters per year in relation to the volume of the press (the amount of published characters).

clusters. The user interface allows a researcher to see
how newspapers and journals shared content, and s/
he can view the flow of information on an annual or
longer-term basis. At the same time, one can also nar-
row the results by language (Swedish or Finnish).

The database shows, for example, that in 1877, the
newspapers in Finland launched 59,581 clusters of
Finnish and Swedish texts. If we look at the first place
of the clusters’ publication, the three strongest centers

of recycled information in the year 1877 were
Helsinki (69 percent), Turku (14 percent), and
Vyborg (6 percent). Still, newspapers in smaller towns
also copied content from one another, thus bypassing
the major centers and suggesting a topic of interest
that someone could further investigate in the future.
Correspondingly, during the whole studied period,
Helsinki was by far the largest cluster originator:

approximately 5.9 million clusters began from



8 H. SALMI ET AL.

Helsinki-based newspapers. The next largest locations
starting clusters were Turku (about 1.8 million clus-
ters) and Vyborg (about 1.2 million clusters). For
example, Tampere’s clearly lower presence (about
760,000 clusters) is understandable since the first
newspaper in the area, Tampereen Sanomat, began to
appear in 1866. Importantly, these results correspond
well to the earlier examination by the Finnish Press
History project concerning the Finnish publishing
hubs, thus confirming the overall results of our com-
putational analysis (Landgren 1988, 284-285, 389-390.
See also Marjanen et al. 2019).

Previous research has focused on the Finnish news-
papers’ usage of international news material and vari-
ous news channels. The connections in our database
appear to be “internal” in Finland because text-reuse-
BLAST recognizes reuse within the processed corpus.
In fact, the editors scissored foreign news from news-
papers published abroad, and foreign publications
remained an important source of news even in the lat-
ter half of the century, despite technological advances
(Apunen 1970, 30; Tommila 1988, 110-111, 389).
Although the database only contains the repetition
occurring inside the material from the National Library
of Finland, we have examined selected reprinting cases
to confirm that some of the copied news was part of a
wider international chain of republication: information
traveled quickly from Central Europe to Finland, for
example, on health-threatening topics such as cholera
or news related to warfaring (Salmi et al. 2018, 71-73).
Texts traveling far beyond European countries have
recently been explored in a large-scale international
project Oceanic Exchanges: Tracing Global Information
Networks in  Historical ~ Newspaper  Repositories,
1840-1914, led by Ryan Cordell, which searches for the
reprinting of global news streams by cross-mining
newspaper databases in different countries. The project
has, for example, studied how the news on the assassin-
ation of Nikolay Bobrikov, the Governor-General of
Finland, on June 16, 1904, spread on a global level,
drawing on newspaper repositories in Australia,
Austria, Denmark, Finland, France, Germany, Mexico,
Sweden, the Netherlands, and the United States (see
Oiva et al. 2019).

Reprinting information and news has been a very
strong practice internationally and is a widely
accepted and customary way of compiling news
releases and regular news publications (Silberstein-
Loeb 2012, 467-468). Copying texts gave rise to
reprint chains that could also branch and transform,
as when editors commented or shortened texts.
Repetition  chains continued across language

boundaries. We have noticed that it was rather typical
for a Swedish-language news story to be published in
Finnish in an abridged form and sometimes in a very
concise length. In the case of foreign news, this is
easy to understand: Swedish-language newspapers in
Finland could speed up the reporting of overseas
events by copying a large, descriptive text from publi-
cations printed in neighboring Sweden, but reprinting
any foreign news into a Finnish-language newspaper
required translation. In such a case, the appropriate
use of time often shortened news reporting in Finnish
(see and cf. Tommila 1988, 205-207).

In the last decades of the nineteenth century, many
technological changes accelerated the movement of
information. In 1870, the railway line from the
Russian Empire’s capital, St. Petersburg, to nearby
Helsinki, Finland, was opened. The railway connection
enhanced the transport of mail, such as newspapers,
and thus simultaneously boosted the spreading of
news. According to earlier research, the most import-
ant news channel for editors in Finland in the 1860s
and 1870s was still other newspapers. Building rail-
ways continued in Finland for decades to come, all
the while improving communications both within and
beyond the national borders. Simultaneously, printing
technology progressed, and the number of newspapers
began to grow rapidly. Concurrent societal changes,
particularly favorable economic development, which
increased the number of advertisements and classified
ads, supported and amplified the movement of texts
(Suomalainen 1979, 103-140; Landgren 1988,
267-420, 280-283, and Passim.) In fact, our database
provides an unforeseen opportunity to explore the
volume, distribution, and recycling of advertisements
in Finland. For example, there are 99 clusters in the
database for the word “sale” (“alennusmyynti” in
Finnish). The lengthiest of these clusters was a book
sale ad by Arvi A. Karisto’s publishing house. In
August 1917, they had their book advertisement
reproduced altogether 27 times in 16 localities (cluster
no. 15082100). A very different example was when the
Finnish Cooperative Society (SOK) announced in
November 1917 that they wanted to buy reindeer
lichen to process it into animal fodder, thus saving
the usual fodder for human consumption. Telling of
severe food supply problems during times of upheaval
in Russia, the lichen announcement was printed 125
times (cluster no. 11925897) in 70 Finnish newspapers
and journals in 32 locations during one month.

These simultaneous, parallel changes also included
the electrical telegraph or, more specifically, its spread
into ordinary use in the news business. The eighteenth-
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century innovation of the optical telegraph did little for
recycling texts. The administration first built the elec-
trical telegraph line to Finland from the direction of St.
Petersburg in 1855. Celebrated as the “electric wire,” it
attracted attention as a symbol of a new era and con-
nections but, in practice, it was primarily used for mili-
tary purposes. The electrical telegraph had an indirect
impact on the press in Finland, as the telegraph net-
work abroad accelerated the flow of information from
elsewhere in the world to St. Petersburg and Sweden,
and at the same time, from their newspapers to
Finland. The electrical telegraph’s influence on news
coverage became more visible in the newspapers in the
late 1870s. They referred to electrical messages when,
for example, the news of the death of Johan Ludvig
Runeberg, regarded as the national poet of Finland,
reached the newspapers in 1877: “This message, which
has been flying around Finland through the power of
electricity, is a source of sadness and longing every-
where” (Lansi-Suomi May 12, 1877, 1; Suomalainen
1979, 105.) Nevertheless, telegrams remained expensive
in Finland, and their use was restricted.

The first Finnish news agency, Suomen
Sahkosanomatoimisto  (the Telegram Agency of
Finland), the predecessor of the Finnish News Agency
(STT), started in 1887 with the aim of providing news
especially for the countryside, where many local news-
papers had been recently established. Thus, the use of
electrical telegraphy began to grow more widespread at
the same time as the use of the telephone, which
advanced editing offices had introduced as early as
1882. (Kaskinen 1978, 76-93; Rantanen 1987, 20-23;
Immonen 2002, esp. 64-66.) In our database, one can
see these aspects of the increasing speed and decreasing
costs of information transmission in the late nineteenth
and early twentieth century as continued and signifi-
cant growth in the number of text reuse clusters.

When taking an example year from the end of the
nineteenth century, we see that in 1897, there
appeared 240,933 reuse clusters, which is four times
the number in 1877. The mapping tool of the data-
base also shows threads that go beyond its frames (see
the image in Rantala et al. 2019, 63). This is because
the material includes magazines founded and pub-
lished by Finnish immigrants in North America and,
as can be deduced from the cluster data, many news
stories from 1890s Finland were reprinted and circu-
lated by the editors of immigrant newspapers across
the Atlantic.

In the years to come, the growth of the press con-
tinued in terms of both the number of titles and cap-
acity, and the reuse clusters reflect all this. In 1907,

the Finnish press started 492,157 clusters and in 1917,
530,843. As stated, these numbers do not directly refer
to the number of texts published in the news, as the
processing has divided reprinted texts into several sep-
arated clusters. The figures are, however, indicative as
such and display the geographical movements of the
news and the increasing communication frequency.

Tracking down virality

In the media culture of the 2000s, the concept of virality
has become common parlance in referring to “an image,
video, piece of information, etc. that is circulated rapidly
and widely on the Internet” (Oxford Living Dictionaries
2019). Although virality is strongly present in the study
of present-day social media, it may be argued that the
necessary condition for virality, the rapid spread of
information and messages, already happened during the
press’ expansion in the nineteenth century (Salmi 2018,
71-79). In Finland, however, this kind of viral character
of news circulation can hardly be identified before the
end of the century when the volume of the press multi-
plied in an accelerating rhythm. As an example, let us
consider the circular launched by the Finnish Literature
Society in August 1864 to promote the project of erasing
a statue for the famous academic Henrik Gabriel
Porthan, hailed by the nationalist movement in Finland.
The circular was finally published in 18 newspapers,
that is, in all the newspapers published in the country in
August 1864. The letter by the Society thus received
maximal attention by the press, but this text cannot be
regarded as a particularly viral phenomenon if the abso-
lute volume of the spread is regarded as a criterium. In
addition to volume, the qualities of virality also include
rapidity: the diffusion of this text took 15 days, although
most of the publications came out within only five days
(Salmi 2018, 75-76).

The volume of the Finnish press grew rapidly from
the 1860s onwards. In the end of our timeframe, in
1920, 136 different newspaper titles were published in
Finland. According to the National Library of
Finland’s digital collection, 412 journal or magazine
titles were published in 1920. In the database, con-
structed for our project, it is possible to browse reuse
clusters on the basis of both the count and what we
have called the virality score. The text with the highest
virality score is not journalistic content but an adver-
tisement, through which the Finnish tobacco industry
urged the audience to favor domestic cigarettes in its
fight “against the invasion of an American tobacco
trust” (Kotimainen tyo 3 [1916], 43, see also cluster no.
11592519). This advertisement, or announcement, was
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published 75 times in 45 different newspapers or maga-
zines in 26 different locations, and it was a direct con-
tinuation of the fight against the products of foreign
companies, which had already been discussed in the
public en masse. In other words, this was not a text
that would have originated from within the press as a
media ecosystem; it came from an external source. The
purpose was to make a matter, regarded as of high
importance, to circulate through the press as quickly
and as widely as possible. The announcement was first
published in the daily newspapers Keski-Savo
(Savonlinna), Tampereen Sanomat (Tampere), and
Suupohjan Kaiku (Kristiinankaupunki) on March 14,
1916, and thereafter as a fast-paced series until the end
of March 1916.

Many texts with high virality scores were advertise-
ments or announcements. There are, in sum, 81 clus-
ters with virality scores higher than 50. Of these,
clearly the most widely circulated journalistic text is an
essay on Finnish literature by Yrjo Koskelainen
(1885-1951), published in Kakisalmen Suomalainen
and Kajaanin Lehti on October 9, 1911, the eve of the
author Aleksis Kivi’s commemoration day (cluster no.
13611711). Again, the text was deliberately distributed
to the press for the widest possible publicity. At the
same time, the spread of the text indicates how the
press was an active contributor to Aleksis Kivi’s reputa-
tion and to the construction of Finnish culture.
Koskelainen, who belonged to the so-called Young
Finns, wrote regularly to the magazines Valvoja and
Aika and became the editor of the Turku-based Uusi
Aura the following year (Muiluvuori  2000).
Koskelainen’s writing was published 64 times between
October 9 and 14 and additionally once a year later.
Because the publication frequency was so fast, it is clear
that the spread of the text was not really about copying
it from one publication to another; rather, the text was
sent to several papers simultaneously. Still, it was a
very effective recycling of textual content.

International media events were also covered by the
press in a viral manner. The disaster of the passenger
liner Titanic during the night between April 14 and 15,
1912, was widely discussed in the Finnish press. The
destiny of the Titanic was an intermedial event in the
sense that the news itself was circulated through differ-
ent media, from wireless telegraph to early cinema. In
Finland, the most viral news was not actually the first
story of the catastrophe but the news on the gathering
of the Finnish Parliament on April 19. The Parliament
President, P. E. Svinhufvud, had offered his regrets to
the relatives of all the victims around the world,
including the families of those many Finns that had

been on board (cluster no. 12897295). The opening
words of the speech were published by 53 papers in 23
locations between April 20 and 26, the virality score
being 15.24. The news was actually simultaneously pub-
lished by 19 papers on April 20, which shows that they
had all gotten the news from the same parliamentary
documents. It seems likely, too, that the cluster’s last
hits were copied from other papers that had already
printed the text.

The database shows how the press was like a sound-
ing board, or an echo base, for news, announcements,
advertisements, and propaganda. The press offered
widespread publicity, and it was possible to reach read-
ers from all over Finland. Of course, there were also
texts that spread from one magazine to another with a
slower rhythm. Such was the case of, for example, the
“Winter Notes for Compatriots” article circulated in
1911, which was copied from a Swedish source and
was intended to provide instructions for day-to-day life
during wintertime (cluster no. 10634989). The virality
score is only 2.07, which is explained by the news’
slower procession because it was specifically copied
from one publication to another. The text first
appeared in Finland in Suomalainen Kansa on
February 1, 1911, and in Eteld-Suomi only three days
later. In the end, this Swedish text was released 30
times in 19 locations within 21 days.

The virality of the press can also be exemplified by
a piece of educational news from 1905. On the last
day of May, the newspaper Helsingfors-Posten men-
tioned Ms. Jenny Markelin, a newly graduated engin-
eer, saying that she was “Finland’s first woman
engineer.” After many female architects, Markelin was
the first woman graduate at the Department of
Engineering. The next day, the largest Swedish- and
Finnish-language papers in the Helsinki area repeated
the news on the first woman engineer word by word.
Soon, the news was copied for publication in newspa-
pers and journals across the country in places like
Sortavala and Kuopio. A magazine published in the
latter town, Pohjois-Savo, repeated the Finnish version
of the news as the last sequel of the repetition chain
on June 5, 1905. In general, the latest news coverage
was published in Swedish in the newspaper Kotka
Nyheter on June 10, 1905. However, for instance, the
newspaper Uusi Aura in Turku reprinted only part of
the news on June 1, 1905. The case also highlights
some of the limitations of our database, since the
reuse of texts under 300 characters could not be rec-
ognized. The National Library of Finland’s digital
newspaper collection contains a number of shorter,
partial repetitions that have not ended in our
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database. While the clusters of our database include a
total of 16 news reprints in two languages on the first
woman engineer, the National Library’s digitized
newspapers also include around ten other cases,
shorter than 300 characters, from the same period. All
in all, the news on Finland’s first female engineer
reached most of the Grand Duchy of Finland during
the first week of June in 1905. After the newspapers,
the news was repeated, with slight editorial changes,
by magazines such as Palvelijatarlehti, Suomen
Teollisuuslehti, and Nutid, which was the supporter of
the Women’s Union. This example also reminds us
that our database’s reuse clusters should be qualita-
tively analyzed in parallel with the original digitized
material (Paju 2018, 5-24).

Toward the end of the nineteenth century, newspa-
pers and magazines circulated texts with increasing
speed. The recycling of media content fulfilled the vir-
ality characteristics, and news, announcements, and
other texts were distributed at a rapid rate over a wide
geographical area. Texts were fed and provided to the
press for recycling but, at the same time, the newspa-
pers and magazines were copying texts from one
another. Our database allows the researcher to analyze
how particular historical phenomena, such as the news
on changing gender roles, were amplified in late nine-
teenth-century and early twentieth-century Finland.

Long-term reuse of texts

Besides the rapid circulation of texts, we have been
able to trace the opposite of virality, the reuse of texts
that has taken place over a very long period of time.
Actually, the longest chains of repetition cover almost
the whole time scale of the project, over 140 years.
This means that there were texts being republished
over 100 years after their first publication. We call this
feature of text recycling long-term reuse. This type of
reuse was characteristic of the Finnish press, but it is
probable that it was also common practice in other
countries and regions. In the Viral Texts project, it
was discovered that some reused texts traveled slowly
but, in this case, the time lag was counted in years,
not in decades, as in our project. It must be noted
that in the Viral Texts project, the text corpus covers
“only” 30years (Smith, Cordell, and Maddock Dillon
2013, 93). The discovery of very long chains of reuse
highlights the strength of our method, as well as the
benefit of being able to operate with a corpus that
covers a long time span. It would be very hard, even
impossible, to trace this kind of circulation of texts
with close reading methods and/or by concentrating

on just a few decades of newspaper publishing. In
Finland, some press historians have been able to trace
some individual cases of this kind of long-term repub-
lication (Teperi 1977, 83-4, 154; Pietila 2008, 330;
footnotes 1257-59), but with text-reuse-BLAST, we
can discover this phenomenon in its full scale.

As such, the long-term reuse of texts is not in any
way a dominant feature in our corpus. According to
the database, 85 percent of all the chains of reuse are
shorter than one year in their total length. The
remaining 15 percent—still over 2 million clusters—
includes very different time spans. When examining
long-term reuse cases, it is useful to distinguish the
difference between the span and gap of the clusters,
both offering valuable information. Here, “span” refers
to the temporal distance between the first and last hit
in a cluster, while “gap,” for its part, refers to the
break between different hits in a cluster. When a clus-
ter consists of more than just two hits, the span and
gap differ from each other. Moreover, one cluster can
have several gaps in it.

Figure 6 shows the number of those clusters that
remained active for at least 30 years. In the figure, one
can clearly see the diminishing trend of clusters: there
are 27,299 clusters spanning at least 30 years, but only
5,888 clusters that spanned for 50 years or more. Still,
289 clusters have a span that stretched to 100 years.
The longest span and gap values in the database cover
over 140years, meaning that there were texts in the
Finnish press that traveled in time from the late eight-
eenth century to the early twentieth century.

In practice, the cases with the highest span or gap
(this value being 100years or more) are texts taken
from the very first papers published in the 1770s and
republished in early twentieth-century newspapers or
journals. In most cases, the source was the first
Finnish-language paper, Suomenkieliset Tieto-Sanomat,
which was published only for a short period of time
in 1776. One sample issue of this newspaper had
already come out in 1775, and its content was also
reused. (On these first papers’ reuse, see Salmi et al.
2019, 538.) As such, it is not surprising that the ever-
growing Finnish-language press was interested in
republishing extracts from the very first paper pub-
lished in the Finnish language. By circulating the con-
tents of these early papers, the press maintained
awareness of the history of Finnish newspaper pub-
lishing practices.

In some cases, the old text was republished only
once. For example, in 1910, a journal called Frisk Bris,
published by a yachtsmen association, republished a
text from 1771, which originally appeared in Tidningar
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Figure 6. Text reuse clusters that spanned for 30 years or more.

Utgifne af et Sillskap i Abo and discussed the flooding
of the sea in the Finnish archipelago (cluster no.
3699979). The gap between the original text and its
reuse is as long as 139 years. Similarly, the musical jour-
nal Finska musikrevy was interested in the same paper’s
musical contents. In 1906, it republished extracts from
Tidningar’s issue from 1773, which dealt with the early
concert life in Finland (cluster no. 4932546). In these
cases, the republishing becomes motivated through the
topic area of the periodical in question. However, there
are also cases where the old text has been republished
in several cycles by many newspapers. In 1837, the
Finnish-language journal Mehilainen published a text
dealing with the dangers of spirits and drunkenness,
which was considered a common problem among the
peasantry. Mehilainen was published by Elias Lonnrot,
a Finnish scholar who was trained as a physician but
better known as a collector of folk poetry and the
author of the Kalevala. This text by Lonnrot was
recycled by the later Finnish-language press in several
cycles: first in 1889 by eight papers, then again in 1891
and 1892 by several papers and, finally, in 1902 by 15
different papers (cluster no. 7928699).

We have discovered that some of the long-term
reuse cases circulating in the Finnish press have been
anecdotes or news copied and translated from foreign
papers (Salmi et al. 2019, 540). Moreover, among
other reuse cases with long time lags, there are many
anonymous texts—minor news, stories, and anec-
dotes—that lived in the press through text circulation.
In the case of nineteenth-century American press,
Ryan Cordell (2015) has argued that many circulated
texts were different kinds of anonymous stories, snip-
pets, and notices—texts with minor editorial value
and thus also ignored in press history. In the case of

circulating anecdotes or stories, the question of
authorship is of secondary importance. An important
motivation behind the practice of republishing these
kinds of snippets seems to be the entertainment value
and a need to fill newspaper columns. Without this
entertainment value, for example, the following story
would not have interested the early twentieth-century
press the way it did. In 1851, the Finnish-language
newspaper Suometar published a story of a tailor from
southern Finland who had a special quality of being
able to run fast. Sixty-two years later, this story was
rediscovered by the newspapers, and in 1913, more
specifically during a couple of months, 29 newspapers
throughout the country circulated the old story of a
light-footed tailor (cluster no. 14169335). A parallel
reading of the original digitized material reveals that
Suometar had actually borrowed and translated the
story from the Swedish-language paper Borgd Tidning
(May 21, 1851). This reuse has remained unnoticed in
our database, however, since BLAST is unable to
depict the similarity between different languages. In
this reprinting case, however, there was a contempor-
ary connection. In Finland, success in long-distance
running had become an issue of national pride in the
Stockholm Olympic Games of 1912, where the Finns
won several gold medals, and the text reuse in 1913
referred to Tatu Kolehmainen (“Tatu from the last
century”) who was the leading Finnish long-distance
runner that summer.

The long-term reuse of texts is a form of repetition
that has been discovered in its full scale only by com-
putational methods. Without text-reuse-BLAST, this
feature of the Finnish press would have remained hid-
den. With the help of our database, it is now possible
to further examine the volume and contents of long-
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term reuse. It is important to add that the database of
reuse detection can help the researcher to focus his/
her close reading on the topics of his/her own choice,
which again contributes to the understanding of the
variety and complexity of text reuse.

Conclusion

In this article, we have discussed the volume and
nature of text reuse in the Finnish press from 1771 to
1920. Text-reuse-BLAST proved highly effective in
aligning similar passages in the OCR corpus. This also
succeeded in the case of early Finnish newspapers
from the late eighteenth century, where the OCR
accuracy is especially poor.

Our study shows that borrowing and recycling
have not been connected only to certain time frames
in the history of the Finnish press; rather, it character-
izes the whole period. As the total volume of the press
increased over the course of the nineteenth century,
the number of circulated texts also grew respectively.
A special feature which, to the best of our knowledge,
has not been analyzed earlier, is the long-term repeti-
tion: the press was an archive from which it was pos-
sible to draw contents for new publications and, at
the same time, it formed a channel and a platform for
cultural memory. We also found the viral circulation
of texts in the press. Virality was manifested when the
same text spread rapidly across the network, often
within a few days or weeks. Because there were mil-
lions of shared texts, we decided to publish the mater-
ial as a database so that the results of our study can
more widely benefit researchers and the
eral public.

Recycled material led us to think about the import-
ance of agency. In the nineteenth century, the press
was a forum not only for many types of texts but also
for a variety of interests. The plethora of advertise-
ments and notices emphasizes the material’s poly-
phonic nature and the shared and mixed agency:
businesses and communities, parishes and cities, and
authorities and citizens spoke through the press. The
significance of journalistic writing and the efforts to
influence public opinion grew over the period under
study, but the nature of the papers remained heteroge-
neous. Ryan Cordell, a researcher of the nineteenth-
century press, used the “network author” concept to
describe the communal and shared authorship evident
in the printed material. In Finland, too, the press
could be interpreted through networking: of course,
editorial and other opinion leaders influenced the
writing, but so did the structural ways in which texts

gen-

were created. This shared agency consisted of focal
points and centers of text circulation, routes of infor-
mation flow and information access, and many repub-
lication practices.

As a method, the detection of text reuse is, as our
results show, a fruitful way of studying the move-
ments and routes of information. The method itself is
not language-specific but can be employed in the
study of any other digitized newspaper repository.
However, the method we have proposed also has limi-
tations, such as the fact that translation, that is, reuse
across a language border, could not be automatically
detected. This is clearly something that should be
investigated in the future: when the possibilities of
machine translation improve, could it be possible to
recognize information flows across linguistic borders?
The same news spread in both Finnish and Swedish,
as shown by the example of Finland’s first female
engineer in 1905. Currently, the poor quality of
OCR’d text makes it very difficult to draw on machine
translations. The identification of translated text pas-
sages would also be important for understanding how
the Finnish press, in the end, participated in the inter-
national exchange of news and information. Evidently,
Finland was not only a receiving area, as the news
also traveled from Finland to other areas in Europe
and to other continents. If it were possible to combine
digitized newspaper corpora more extensively, the
Finnish press would appear as part of a wider trans-
national information network. The methods for text
reuse detection can be further developed and
exploited on both a national and an international level
to shed more light on the history of communication.

Text reuse database

Vesanto, A., F. Ginter, H. Salmi, A. Nivala, R. Sippola,
H. Rantala, and P. Paju. 2018. Text Reuse in Finnish
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fi/clusters.
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