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ABSTRACT

This paper aims to describe and explain the processes be-
hind the creation of a digital library composed of two Swiss
newspapers, namely Gazette de Lausanne (1798–1998) and
Journal de Genève (1826–1998), covering an almost two-
century period. We developed a general purpose application
giving access to this cultural heritage asset ; a large variety
of users (e.g. historians, journalists, linguists and the general
public) can search through the content of around 4 million
articles via an innovative interface. Moreover, users are offe-
red different strategies to navigate through the collection :
lexical and temporal lookup, n-gram viewer and named en-
tities.

CCS Concepts

•Information systems → Digital libraries and ar-
chives; •Applied computing → Arts and humanities;

Keywords

Digital humanities, historical newspapers, innovative in-
terfaces, language evolution, named entities recognition

1. INTRODUCTION
Newspapers are essential sources in the exploration of the

past [4]. On the historical side, they document aspects and
events of our societies from the point of view of contempo-
rary actors, while on the linguistic side they provide, once
digitised, large corpora to researchers. Both researchers and
the general public benefit from online access to cultural he-
ritages such as newspaper archives [15].

Many newspapers digitisation projects 1 have been reali-
sed in the last ten years [16, 22] thanks to the facilitated ac-

∗Supported by the Swiss National Library.
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quisition of larger storage amenities and higher computing
power. Most projects provide access to the scanned docu-
ments but do not offer more than basic search through the
textual content.

In Switzerland, the Swiss National Library has contribu-
ted to the digitisation of more than thirty newspapers 2. The
library centralises some of these projects 3, while others are
hosted by public or private partners 4.

In 2008, all original issues of the three journals composing
the archives of Le Temps 5–Gazette de Lausanne, Journal
de Genève and Le Nouveau Quotidien 6 (1991–1998)–were
digitised and made available for consultation to the public
through a website 7. All words in the texts were recognised
using optical character recognition (OCR) and layout detec-
tion algorithms, allowing visitors to search through a corpus
comprised of close to 1 million pages and 4 million articles 8,
covering 200 years of local, national and global news as seen
from the French part of Switzerland 9.

This article describes a web application offering a new in-
terface to navigate in this 200 year corpus. It was developed
as part of a collaboration between Le Temps, the Swiss Na-
tional Library, and the Digital Humanities Laboratory of the
Swiss Federal Institute of Technology of Lausanne (EPFL).
Features formerly available like lexical search, editable time
intervals or the possibility to look for a given issue based on
the date were implemented. An image viewer that situates
articles in their original contexts was developed, allowing
to browse the full newspaper issue from the first to the last
page without leaving the interface. Each page can be zoomed
into, up to a level allowing to see small details of graphics
or comfortable on-screen reading. In addition, two methods
stemming from natural language research to improve the na-
vigation in the corpus, namely n-grams viewing and named
entities, were adapted . These two dimensions will be the
core to research based on this corpus in the near future.

2. http://www.nb.admin.ch/themen/02074/02076/
03887/?lang=en Accessed on April 24th, 2016.

3. http://newspaper.archives.rero.ch/ Accessed on April
24th, 2016.

4. http://www.nb.admin.ch/public/04506/04514/index.
html?lang=en Accessed on April 24th, 2016.

5. A Swiss newspaper launched in 1998.
6. At the time of writing, the inclusion of Le Nouveau

Quotidien in the new website is ongoing.
7. It will be removed in the future. At the time of writing,

it is accessible at old.letempsarchives.ch
8. Including images with captions, and advertisements.
9. These newspapers were written in French.



In the following sections, firstly we describe the corpus
composed by the two main newspapers,Gazette de Lausanne
and Journal de Genève, with some context and statistics
about the numbers of words and pages and the frequencies at
which the newspapers were published. Then, we discuss the
elements of text processing that we included into this digi-
tal library : the n-gram viewer and the named entities search
engine. The final section presents theoretical and technical
aspects of the public interface and selected software compo-
nents.

2. LE TEMPS CORPORA
In this section, we present a few quantitative descriptors

for this corpora (publication frequency, statistics of words
and pages), then we display front pages for key moments in
the history of these newspapers and sketching their stylistic
evolution with time. Eventually, we discuss the encoding of
the data.

2.1 General statistics
Gazette de Lausanne and Journal de Genève reached re-

gular and similar publication frequencies in the 1850s. Be-
fore that time, the situation was less harmonious. Gazette
de Lausanne appeared rather regularly, around 100 times
a year from 1804 to 1846 (see figure 1), while the number
of issues per year of Journal de Genève varied from 52 is-
sues (1828) to 246 issues (1834) between 1826 and 1850 (see
figure 2).
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Figure 1: The number of issues per year of Gazette

de Lausanne.
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Figure 2: The number of issues per year of Journal

de Genève.

There are eight outlying years in our dataset forGazette de
Lausanne (described in table 1), and no equivalent for Jour-
nal de Genève. With the exception of years 1798 and 1799,
which are composed of issues from Gazette de Lausanne’s
ancestors, it appears that these outliers are mostly years
with missing data inherited from the original data set 10.
The task of retrieving the parts currently lacking is ongoing.

Year Number of published issues

1798 270 issues
1799 304 issues
1876 153 issues
1920 119 issues
1922 320 issues
1936 181 issues
1976 225 issues
1991 199 issues

Table 1: Outlying years from figure 1.

In our corpus, there are in total 441′579 printed pages for
Gazette de Lausanne from 1798 to 1998 11, and 495′986 for
Journal de Genève from 1826 to 1998. In addition, figures 3
and 4 show the average number of pages per issue for these
two newspapers. With exception of the very first years and
1830s of Gazette de Lausanne, both newspapers were printed
on 4 pages (one large sheet of paper, folded) until 1900s for
Journal de Genève and 1940s for Gazette de Lausanne. Then
the number climbed with a slowing down in the 1970s for
both newspapers.
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Figure 3: Average number of pages by issue, per
year, in Gazette de Lausanne.

Selected front pages from Gazette de Lausanne and Jour-
nal de Genève at births (see figures 12, 13 and 14) and deaths
of these journals (see figures 15 and 16) are shown in the ap-
pendix.

2.2 Encoding
We migrated data from a previous web application. The

whole archive, including text, images and all issues, weighs
22 TB. Each page of a newspaper issue is structured by an

10. For example, all issues are missing : from 1800 to 1803,
from July 1876 to December 1876, from May 1920 to De-
cember 1920, from January to June 1936.
11. During years 1991 to 1998, the two newspapers were

merged into a single one whose name was Journal de Genève
et Gazette de Lausanne (see figure 16).
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Figure 4: Average number of pages by issue, per
year, in Journal de Genève.

XML file providing the positions of articles 12. Each article
is encoded by a proper XML file. All the words and special
characters were detected and their positions saved.

The quality of the OCR has not been evaluated at this
stage, but some mistakes are immediately visible, mostly
due to bad conservation of paper, to the digitisation process
(transparency, creases, stains), and to ink drips at the time
of printing, all common phenomena in this type of project.
Each page is saved in TIFF format. Each issue, including all
its pages, is saved in a PDF file containing the OCRed text.

3. N-GRAMS

3.1 Initial preprocessing
Due to the error rate resulting from unavoidable OCR er-

rors, preprocessing needs usually to be applied to the raw
corpus before indexation in order to improve the overall
quality of the results. Indeed, OCR data may include spe-
cial characters irrelevant for linguistic purposes, like bullet
points, the character ”l” being recognised as ”|” (a pipe), and
graphics or paper stains wrongly interpreted as textual data.

As a result, the raw text outputted by the OCR includes a
large number of special characters that need to be ruled out.
For all text processing tasks, we thus applied a preprocessing
filter that recognises only alphanumeric characters.

3.2 N-grams
An n-gram is an ordered sequence of n consecutive words.

For instance, given the phrase ”La Gazette de Lausanne”,
”La Gazette”, ”Gazette de” and ”de Lausanne” are 2-grams,
whereas each word taken separately is a 1-gram. Visualising
n-grams frequency distributions on a given corpus allows to
test hypotheses about linguistic and sociolinguistic evolu-
tions, as preceding works demonstrated [18, 23]. In order to
help users gather knowledge for a given query on the whole
corpora, a viewer allowing to display the variations of n-
grams relative frequencies over time was created. Examples
of this n-gram viewer can be seen in figures 5 and 6. N-
grams distributions are influenced by both linguistic and
socio-cultural factors, but also by constraints related to the
journals themselves (e.g. the diversity of covered topics, ar-
ticle sizes, etc.). As an example, the behaviour of the n-gram
”1914” is greatly impacted by the first world war, which is

12. The word ”article” represents articles, images and ad-
vertisements.

not a linguistic factor. On the other hand, the corpora lexi-
cal diversity might be influenced by the length of articles as
well as linguistic evolution. All these factors contribute, in
different proportions, to the n-grams frequencies evolution
and have to be considered together.

Figure 5: Visualisation of 1-grams ”russie” (Russia)
and ”urss” (USSR).

Figure 6: Visualisation of 1-grams ”guerre” (war)
and ”crise” (crisis).

In order to compute the n-grams relative frequencies, we
chose a time granularity of one year and divided the num-
ber of occurrences of every n-gram by the total number of
n-grams counted on the same period. Obviously, as n in-
creases, so does the likeliness of any n-gram to be unique,
and thus the number of distinct n-grams converges towards
the number of words in the corpus. For that reason, storing
the n-grams becomes rapidly costly in terms of volume for
large values of n.

3.3 Possible uses and interpretations
From a set of n-grams distributed over time, we can ex-

tract linguistic, semantic and sociocultural information. Se-
veral researches are currently underway and use the extrac-
tion of absolute and relative frequencies of n-grams. For
example, a study explored the different typologies of n-grams
curves identifying core processes and classifying n-grams in
these archetypical categories [6]. This study considered the
question of reversing the n-gram viewer paradigm, searching
in the space of n-grams frequencies curves instead of sear-
ching in the space of n-grams. Another study defined the
notion of n-gram cores and resilience, allowing to compare
corpora and study linguistic evolution through the concept
of words resilience instead of linguistic changes [5].



4. NAMED ENTITIES
Recognition and processing of real-world entities is essen-

tial for enabling effective text mining. Indeed, referential
units such as names of persons, organisations and locations
underlie the semantics of texts and guide their interpreta-
tion. Known as named entities (NE), these units are major
bearers of information and can help answering the questions
of Who did What to Whom, Where and When ? First in-
troduced during the 6th Message Understanding Conference
[12], named entity processing have evolved significantly over
the last two decades, from entity recognition and classifi-
cation to entity disambiguation and linking [10, 21]. More
recently, NE processing is being called upon to contribute
to the research area of Digital Humanities, where algorithms
have to deal with OCRed documents [25, 26], and languages
and documents of earlier stages [7, 11, 30].

In the context of designing and developing a new inter-
face to enable users to search through two of the newspa-
pers composing Le Temps archive, implementing a named
entity recognition system appeared as an obvious deside-
ratum. Although many NE processing tools are now avai-
lable almost “off-the-shelf”, they can hardly be applied on
Le Temps documents, for various reasons. Tools developed
by private companies (e.g. Open Calais 13, Zemanta 14, Al-
chemy 15) are most of the time for English language and,
when available for French, are only accessible through li-
mited web services, a framework unsuitable when analysing
millions of documents. Moreover, APIs and tag sets (na-
med entities categories) of those tools are regularly updated,
which results in undesirable maintenance problems. On the
academic side, various entity linking tools are being develo-
ped by the Natural Language Processing and Semantic Web
communities. DBpedia spotlight [8, 17], AIDA [32] and Ba-
belFy [20] are dedicated to the spotting of entity mentions
in texts and their linking to entities stored in knowledge
bases (KBs). If they are able to assign referents to entities
in text (i.e. entity disambiguation), these tools do not howe-
ver perform real named entity recognition in the sense that
they can only spot names of entities which are present in the
KB. Besides, background KBs are for the most part derived
from Wikipedia and thereby contain primarily VIPs, which
is unsuitable for recognising the John Doe(s) of past and
present days from Le Temps collection. Finally, those tools
are well developed and maintained for English language ; it
is possible to deploy them on new languages but it requires
a huge effort for a result which might not meet all needs.

Without discarding the option of using one of these tools
at a later stage, as of now we sought a solution able to (1)
parse French language, (2) recognise all entity mentions, and
(3) be executed offline. To this end, we developed/used a
rule-based system using the ExPRESS formalism [24], such
as deployed by the Europe Media Monitor (EMM) [29] for
multilingual NER [28]. ExPRESS is an extraction pattern
engine based on finite state automata. It allows to define
rules or patterns which, coupled with appropriate lexical re-
sources and pre-processing (tokenization and sentence split-
ting), can detect and type specific phrases in texts. Named
entity recognition is implemented via a cascade of grammar
files where units are detected and processed in increasing
order of complexity. In concrete terms, NE rules focus on

13. www.opencalais.com
14. www.zemanta.com
15. www.alchemyapi.com

typical patterns of person, location and organisation names,
e.g. an adjective (former) followed by a function name (Pre-
sident of the Confederation), a first (Simonetta) and a last
(Sommaruga) name. Units such as former and President are
called trigger words ; besides modifiers and function names
they cover professions (guitarist, football player), demonyms
and markers of religion or ethnical groups (Italian, Genevan,
Bambara, Muslim), expression indicating age (42 years-old),
and more. It is worth noticing that this system performs
named entity recognition and classification but not disam-
biguation.

We applied our named entity grammars on articles of Le
Temps archive for the recognition of Person and Location
names (we reserve the Organisation type for future work).
In order to speed up the process and to ease the debugging,
we executed our process in parallel on a very powerful com-
puting node (48-core, 256GB of RAM). Parsing of all files
took a couple of hours. In order to allow maximum flexibility
with the usage of data, processing results are first stored in
JSON 16 format. They are afterwards converted in the Re-
source Description Framework (RDF), so as to allow final
data publication as Linked Data [2, 13]. The ontology used
to represent extracted entities revolves around two core ele-
ments : Article and EntityMention, each one being further
qualified with specific properties. We made use of classes
and properties defined by the Dublin Core, NIF, OLiA and
LexInfo vocabularies. The RDF graph is loaded on a triple
store (Virtuoso open source) whose SPARQL endpoint is
available from the interface, as we shall see in the next sec-
tion. Users can access about 30 million entity mentions of
type Location and 20 million of type Person. Thanks to the
extraction of detailed information along with person names
and to their RDF representation, it is possible to explore
various dimensions of person entities. Examples of queries
against the data set include :

— all person mentions having a specific function (e.g.
German Chancellor) in articles issued between date
x and date y ;

— all functions of a specific person mention ordered chro-
nologically, with the possibility to get the source ar-
ticles ;

— all articles mentioning conjointly 2 or more specific
person mentions ;

— all person mentions which occur with a specific title or
function ;

— etc.
Future developments regarding this text processing mo-

dule involve NER evaluation, processing of Organisation en-
tities and entity disambiguation.

5. WEB APPLICATION

5.1 Interface Principles
This kind of interface design typically falls under a lack

of known or typical use cases. As for any website, we expect
the base of users and their expectations to be very wide and
diverse. Regarding the old site, the only statistic we could
use would have been the users search history. However, this
tells little about their intents, or if the information they
found was relevant to them.

We thus needed to define a set of basic requirements that

16. JavaScript Object Notation.







— Named entities disambiguation. In use, this allows the
user to filter queries that relate to different people or
places having the same names.

— Completion of the corpus with the missing journal is-
sues, wherever possible.

— Find new partners and add new collections.
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APPENDIX

Figure 12: On February 1st, 1798, the front page
of the first issue of what would later become Ga-

zette de Lausanne after bearing nine other names
[19]. ”Bulletin officiel” approximately means ”Offi-
cial news report”. This page shows letters s printed
as f’s.



Figure 13: On January 3rd, 1804, few years after
its creation, Gazette de Lausanne receives a name it
kept for close to two centuries.

Figure 14: Journal de Genève was launched on Ja-
nuary 5th, 1826.




