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Foreword

LEVERAGING DIVERSITY

IN GREY LITERATURE

Scientific information, much of which is published as grey literature, can play a
pivotal role in the search for solutions to global problems. Diversity invigorates
problem solving and science benefits from a community that approaches
problems in a variety of creative ways. Despite their diversity, the hundreds of
authors and researchers across the globe involved in grey literature can be seen
as part of the same community contributing to the scientific enterprise in valuable
ways.

Diversity speaks directly to the effectiveness of information professionals working
together as a team and is an essential ingredient for innovation. People from
different backgrounds bring with them new information. If you want to build
teams, communities, and organizations capable of innovating, you need diversity.
It enhances creativity and encourages the search for new information and
nuanced perspectives, leading to better decision making and problem solving.
Diversity can improve the bottom line of companies as well as organizations,
because exposure to it changes the way one thinks. A diverse community of
researchers anticipate differences and understand that they will have to work
harder to achieve consensus, but their diligence can lead to better outcomes.
Authors in the GL-Conference Series come from different societal cultures and
geographic regions; however in their research, they are united by the culture of
science, which is without borders. This diverse community has over the past two
decades applied research methods and offered explanations that have helped this
field of information through blind spots, shedding light on what were once seen
only as inherent problems. Their evidence based approaches have opened up new
areas of research in grey literature. Where in the early ‘90s the focus was
primarily on the demand side of grey literature, equal emphasis today is directed
to its supply side. Speed and scale of communication are significant factors that
contribute to diversity. The proliferation of technologies has allowed for an
exponential growth of knowledge in information science just as in other sciences.
However, the diverseness of grey literature resources has become a major
challenge to its exploitation. The availability of systems for collecting and
aggregating data and its semantic analysis has now become a priority.

GL18 focusses on evidence and seeks to further raise awareness among the wider
public to the strength of grey literature based on a shared commitment by a
diverse community of authors and researchers responsible for its production,
open access, and digital preservation.

Dominic Farace Amsterdam,
GREYNET INTERNATIONAL NOVEMBER 2016
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A terminological “journey” in the Grey Literature domain

Roberto Bartolini, Gabriella Pardelli, Sara Goggi,
CNR, Istituto di Linguistica Computazionale, “Antonio Zampolli”
Silvia Giannini and Stefania Biagioni,
CNR, Istituto di Scienza e Tecnologie dell'Informazione “A. Faedo”, Italy

“When we read the articles or papers of a particular domain, we can recognize some lexical
items in the texts as technical terms. In a domain where new knowledge is generated, new
terms are constantly created to fulfil the needs of the domain, while others become
obsolete. In addition, existing terms may undergo changes of meaning..” (Kageura K.,
1998/1999). According to Kaugera, our aim with this work is to make a “journey” in the Grey
Literature (GL) domain in order to offer an overall vision on the terms used and the links
between them. Moreover, by performing a terminological comparison over a given period of
time it could be possible to trace the presence of obsolete words as well as of neologisms in
the most recent research fields.

Within this scenario, the work analyzes a corpus constituted of the entire amount of full
research papers published in the GL conference series over a time span of more than one
decade (2003-2014) with the aim of creating a terminological map of relevant words. “
corpora used to extract terminological units can be further investigated to find semantic and
conceptual information on terms or to represent conceptual relationships between terms.
(Bourigault D. et al., 2001). Another interesting inquiry is the terminology used in the GL
conferences for describing the types of documents (PejSova P. et al., 2012).

The work is split up in four sections: creation of the corpus by acquiring the digital papers of
GL conference proceedings (GL5 — GL16)"; data cleaning; data processing; terminological
analysis and comparison.

The corpus - made up of 231 research papers (for a total amount of 785.042 tokens) - was
processed using a Natural Language Processing (NLP) tool for term extraction developed at
the Institute of Computational Linguistics “Antonio Zampolli” of CNR (Goggi et al. 2015;
2016). This tool is what is called a “pipeline” (that is, a sequence of different tools) which
extracts lexical knowledge from texts: in short, this is a rule system tool for knowledge
extraction and document indexing that combines NLP technologies for term extraction and
techniques to measure the associative strength of multi-words. This tool extracts a list of
single (monograms) and multi-word terms (bigrams and trigrams) ordered by frequency with
respect to the context. The pipeline - used as semantic engine within the MAPS project - has
been customized for the extraction of terms from our corpus.

This survey on the results of the information extraction process performed by the described
NLP tool has been a sort of linguistic path in the past and present of terminology used in GL
proceedings. By means of samplings, it has been possible to obtain the terminological flow in
GL domain and to determine if and how the lexicon was evolving over these twelve years
and investigate on its dynamic nature.

! Kindly provided by Greynet International, http://www.greynet.org/.
 CNR stands for National Research Council, Italy, https://www.cnr.it/

Bionotes

Roberto Bartolini - Expertise on design and development of compilers of finite state grammars
for functional analysis (macro-textual and syntactic) of Italian texts. Expertise on design and
implementation of compilers of finite state grammars for analysis of natural language texts
producing not recursive syntactic constituents (chunking) with specialization for Italian and
English languages. Skills on acquiring and extracting domain terminology from unstructured text. Skills on semi-
automatic acquisition of ontologies from texts to support advanced document management for the dynamic
creation of ontologies starting from the linguistic analysis of documents. Email: roberto.bartolini@ilc.cnr.it
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Gabriella Pardelli was born at Pisa, graduated in Arts in 1980 at the Pisa University,
submitting a thesis on the History of Science. Since 1984, researcher at the National
Research Council, Institute of Computational Linguistics "Antonio Zampolli" ILC, in Pisa.
Head of the Library of the ILC Institute since 1990. Her interests and activity range from
studies in grey literature and terminology, with particular regard to the Computational .
Linguistics and its related disciplines, to the creation of documentary resources for digital libraries in the
Humanities. She has participated in many national and international projects including the recent projects:-
BIBLOS: Historical, Philosophical and Philological Digital Library of the Italian National Research Council,
(funded by CNR); - For digital edition of manuscripts of Ferdinand de Saussure (Research Programs of Relevant
National Interest, PRIN - funded by the Ministry of Education, University and Research, MIUR). Email:
gabriella.pardelli@ilc.cnr.it

Sara Goggi is a technologist at the Institute of Computational Linguistics "Antonio Zampolli" of
the Italian National Research Council (CNR-ILC) in Pisa. She started working at ILC in 1996
working on the EC project LE-PAROLE for creating the Italian reference corpus; afterwards she
began dealing with the management of several European projects and nowadays she is involved
with organisational and managerial activities mainly concerning international relationships and
dissemination as well as organization of events (e.g. LREC conference series). Currently one of her premlnent
activities is the editorial work for the international ISl Journal Language Resources and Evaluation, being its
Assistant Editor. Since many years (from 2004) she also carries on research on terminology and since 2011 - her
first publication at GL13 - she is working on topics related with Grey Literature. Email: sara.goggi@ilc.cnr.it

Silvia Giannini graduated and specialized in library sciences. Since 1987 she has been working in
Pisa at the Institute for the Science and Technologies of Information “A. Faedo” of the Italian
National Council of Research (ISTI-CNR) as a librarian. She is a member of the ISTI Networked
Multimedia Information Systems Laboratory (NMIS). She is responsible of the library automation
software “Libero” in use at the CNR Research Area in Pisa and coordinates the bibliographic and .
managing activities of the ISTI library team. She cooperates in the design and development of the PUMA
(PUblication MAnagement) & MetaPub, an infrastructure software for institutional and thematic Open Access
repositories of published and grey literature produced by CNR. Email: silvia.giannini@isti.cnr.it

Stefania Biagioni graduated in Italian Language and Literature at the University of Pisa and
specialized in Data Processing and DBMS. She is currently a member of the research staff at the
Istituto di Scienza e Tecnologie dell'Informazione "A. Faedo" (ISTl), an institute of the Italian
National Research Council (CNR) located in Pisa. She is head librarian of the Multidisciplinary
Library of the CNR Campus in Pisa and member of the ISTI Networked Multimedia Information
Systems Laboratory (NMIS). She has been the responsible of ERCIM Technical Reference Digital
Library (ETRDL) and currently of the PUMA (PUblication MAnagement) & MetaPub, a service oriented and user
focused infrastructure for institutional and thematic Open Access repositories looking at the DRIVER/OpenAire
vision, http://puma.isti.cnr.it. She has coauthored a number of publications dealing with digital libraries. Her
activities include integration of grey literature into library collections and web access to the library's digital
resources, including electronic journals and databases. She is a member of GreyNet since 2005. Since 2013 she
is involved on the GreyGuide Project. Email: stefania.biagioni@isti.cnr.it
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SUMMARY

- Scenario & Objectives GL5 & F] 2 d
- GL Corpus and Method o Q
- Terminological Analysis - S m
GL Topics
-Types of documents -
Conclusions GLis
“ papersof a partic ), i in Ina
is i f the domain,
obsolete. In addi . (KageuraK., 1998/1999).

This work analyzes a corpus constituted of the entire amount of full research papers
published in the GL conference series over a time span of more than one decade (2003-2014)
with the aim of

making a “journey” in the Grey Literature (GL) domain in order to offer an overall
vision on the terms used and the links between them;

creating a terminological map of relevant words;

tracing the presence of obsolete words as well as of neologisms in the most
recent research fields;

analyzing the terminology used in the GL conferences for describing the various
types of documents.

GL CORPUS AND METHOD

The work s split up in four sections:

creation of the corpus by acquiring the digital papers of GL conference
proceedings (GL5 — GL16);

datacleaning;

data processing using the NLP “pipeline” tool;

terminological analysis and comparison.

» GL Corpus:
made of 231 research papers (for a total amount of 785.042 tokens: monograms,
bigramsand trigrams);

» Natural Language Processing (NLP):
data was processed using a tool for term extraction, a sort of “pipeline”
(that is, a sequence of different tools) which extracts lexical knowledge from
texts. Thistool extracts a list of single (monograms) and multi-word terms
(bigrams and trigrams) ordered by frequency with respect to the context.
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TERMINOLOGICAL ANALYSIS

1. Identification of the monograms of high, medium and low frequency within the glossaries
provided by the extraction overviewsaéthesiaBle terms used in the papers;

The study of the terms grouped according to their decreasing frequency allowed us to:
a. select some of the most frequently used terms;
b. examine the co-occurrences: bigrams and trigrams;
c. determine the variations between them.

2. Analysis of taxonomic chains in order to shed light on the usage of specific terms within the
topics of the various GL conferences.

HIGH, MEDIUM and LOW FREQUENCY

In Tables 1 and 2 are grouped - respectively - the terms
of the highest and medium segment of each GL Corpus, .= = == ==

of the words for decreasing frequencies, starting from the word
With jeqmex and coming to those with g, usually with only one
occurrence (hapax).
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The results is that the highest percentage of terms is
to be found in the lowest frequency segment: this
applies to all GLs'.

The GL16 and GL6 glossaries stand out for the
substantial amount of terms in the highest segment =
while the medium segment can be allocated to GLOS
followed by GL14. Table 2. Medium segment

Table 1. Highsegment

Trend over the years

‘The mapping starts from the observation of the term that occurs
most frequently in the entire corpus, which is ‘information”, and
he two terms more closely related to the context, “grey”

and “literature” Ll d

Graph 1 shows that the terms “grey” and “literature” have the )

highest frequency in GL6 (2004) and the lowest in GL15 (2013), = X

while the term “information” has the highest in GL15 (2013) and . " x

the lowestin GL12 (2010). “ .

The bigram sgmy Iteraure" s the most used (2816 ocrurrences -
nthe corpus) while the bigrams "grey materil” (66 occurrences) “x . 5

and “grey document” (38 occurrences) are no present in ll GL "

praceddings amd theirrectuencies re s lower - x

The mast comman Hgre with the tarm dnformation” are In
1”5 the top term while
K (1 14).

As trigrams: we have “Open Source Information” as top term with
228 occurrences and “Heterogeneous Information Object” as
bottom term with 56 occurrences.

Graph2.

elected term:

rend over the years

Given the size of the corpus and its chronological extension, the

terms have been selected according to their technical nature and
B Atress DatDatabase Datiket - “d——"maily with respect to a very dynamic and cross field: ICT
u il Indeng Vietadatamietwork (Information and Communication Technology).

¥ Open QuallyRepositoryervice Graph 2 shows the trend of the selected terms over the
u Socil SourcaSystemTechaology years: itis clear that - with the exemption of “indexing” and
“dataset - all the terms are occurring in each GL glossary.

Generally, there are monograms which seem to be constantly
used and therefore their trend over the time is stable (e.g. come
“access”, “database” and “digital” ) while the vast majority of
terms alternate high and low frequency peaks.

0
‘GLOS GLOG GLO7 GLOB GLOS GLIO GL11 GLI2 GLI3 GLI4 GLIS GLI6.

MAPPING - Examples

The analysis starts from one of the most versatile adjectives of the corpus: “DIGITAL”

The nouns, verbs and multi-word expressions (MWEs) comblned W|th the term “digital”

immediately disclose the tecl
system, software, network.

nature of GL platform,

The occurrences “digital humanities” and “culture heritage” characterize the fields of
knowledge which usually require an expertise crossing between computer science and
human and social sciences.

Graph 3. shows the total amount of occurrences for

each selected monogram.

Highest number of occurrences: “access” (1928) .
Lowest number of occurrences: “dataset” (196)
Amongst the highest, also “system”, “repository”, o
“open” and “digital” can be spotted.
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— “DIGITAL"

As for bigrams and trigrams:
“digital library” and

“digital library platform”

are the most frequent MWES;

Some lower occurrences:

“infrastructure”, “platform’,
“system”, “software”,
“network” show the
technological nature of GL
community;

digitalumanty

“digital humanities” and
“culture heritage” spot
activities crossin
human/social sciences and
oLl e computerscience.

thematic digial reposiory.
digial auralheriage
digital resenvaion

digial presenvaionpractice

Among bigrams: “digital library” appears in 2005 (GL7). The community does not ignore themes such as “digital
preservation” which appears in 2013 (GL15) and even uses the trigram “digital preservation practice”.

Among trigrams: “digital library platform” has the highest frequency in 2004 (GL6). In 2005 (GL7) “digital ibrary service”
can often be found and appears as “ thematic digital repository” in 2012 (GL14).

Within 2004 (GL6) and 2005 (GL7) glossaries, “digital” displays the highest frequencies in the two forms “digital library”

and “digital library platform”.

Since GL13 the expression “digital repository” tends to substitute “digital library” though it does not have the overall
meaning of handling of a document life cycle which “digital library implies.

METADATA & QUALITY

tadato” - bigrams & trigrams

/1

Graph 6. “quality”~ bigroms & trigrams.

XDIA "
information available on the web and the term can be found:

as a bigram:
“quality assessment’, “quality control”, “quality information”’
“quality performance”.

as atrigram:
“metadata quality control’, “qualiy assessment metadata’,
“high-quality information” an

“METADATA”
It can be found in all GLs in the medium segment
and in the high segment already in GL6 and GL7,
when discussion on standards and document
management appears;

As for bigrams and trigrams, “metadata” comes
with nouns and adjectives which highlight the
importance in the Digital Library field:
“navigational metadata”, “descriptive metadata”,
“metadata format’, “metadata harvesting”, “formal
‘metadata”, “metadata schema”.

In 2005 (GL7) there are topics on “Right
management metadata” and “preservation
metadata” and administrative metadata”.

In GL7 and GL1O the term is associated with
specific standards such as Dublin Core and Cerif.

150

100

" I I I I
0

F SIS ST EPLES

The term “repository” can never be found amongst the topics
of the conference in its singular form.

It is very common in the plural form “repositories” since GL6
and then inGL7, GL8, GL10and GL11.

“Repository”, together with “dataset”, “network” and “social”
are the terms with the highest number of occurrences in the
GL13 when the conference topics were:

“Social Networking”, “Special Collections”, “Open Access” and
“Wealth Creation”, “Data Frontiers"”.

Although we found the topic “Social Networking” only in 2011
(GL13), this bigram is in use since 2005 (GL7) and the
monogram “social” is steadily used since 2003 (GLS).

In GL8 the multi-word expression "social network” appears, as
a“neologism”, inthe GL lexicon.

The flow of themes discussed in these years is represented
the topics appearing in the twelve Call for Papers.
Therefore some terms have been selected and then
analyzed in relation to the topics of all GL conferences
following two steps:
retrieval of terms with the highest frequency
their comparison to the conference topics

Graph 7 shows that the frequency peaks are limited to the
GL6, GL7, GL10, GL12, GI13, GL14 and GL15 editions while
the other conferences are excluded.
Highest peaks arein:

GL7 with the term “access” and

GL13 with “repository” and “social”

REPOSITORY, SOCIAL NETWO!

AND DATASET

[

«dataset), ‘
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GLTOPICS DATABASE AND METADATA

The highest number of occurrences of the
terms “digital”, “database” and “metadata” is
in GL6 (2004) which had the following topics:

“Institutional Repositories”, “Use Analysis”, “IT & Research
Initiative”, “Knowledge Management and Dissemination”,
“Collection Development and Resource Discovery”.

It is interesting to notice that the monogram
“database” never appears among the conference
topics and “metadata” is to be found only once, in
2006 (GL8).

GLTOPICS OPEN ACCESS

The bigram “open access” is a constant feature in
the grey literature lexicon. It is used since the far

GLS (2003) in the two graphic variations “open i

access” and “open-access” that live together in -

some GLs’.

We found three topics dedicated to “open access” in "'m;'-;‘;‘j_". copenaccess) .*"ﬁ:ﬁ'ﬁ
GL conferences:

“Open Access to Grey Resources”, “Open Access and Wealth

Creation” and “Open Access to Research Data” . _—

The peak of the highest frequency is reached with
“Open Access to Research Data” in 2014 (GL16).

The last step started by comparing the terms
extracted from the Vocabulary of the types of
Grey Literature (2011) with those extracted from
our corpus.

A few outstanding examples:
v the monogram “journal” is present every year
with a total of 1121 occurrences;

V' the monogram “report”, one of the most widely
used GL document type, is also present every year
with 1893 occurrences:

V' the monogram “thesis” appears in every edition
as well with 659 occurrences, although only a
specific topic is devoted to this document type:
“Theses and Dissertation” in GL7 (2005).

o
It is though important to take into account the possibility o l " I =B l | I - " | I I I I
s

that the terms extracted from the corpus do not necessarily * o 5 & > o
describe the type of GL documents because it was not & Juﬂ;f’; e L F LSS

possible to verify the actual
between the term and its context.

WGLSWLE GL7 GLE GO Glgo
mGLIg6L12 6113 GL14 GRS Gil6

LU;

This survey has been a sort of linguistic path in the past and present of the terminology used in GL
proceedings with the goal of drawing a picture of the lexicon used by the GL community and thus
contributing to get a deeper knowiedge of the GL domain.

Many of the terms encountered cannot have synonyms because they reflect specifc concepts devoid of the
ambiguities peculiar to the common language. Some expressions such as “grey resources” and *
S0tess” or nouns a8 “library” and “repository’ refer straight and univocally to the “documentary Science’s
that is they belong to a specific semantic field. Examples could be endless but the size of the corpus makes
the analysis of data rather a difficult challenge in terms of defining the subset of the lexicon and the
taxonomies to take into account.

By adopting a diachronic point of view, a significant terminological stability can be noticed. However some
terms have been pointed out as obsolete while others emerged as very up-to-date, the latter are those
chosen for assembling studies in the same domain or even for labeling emerging fields of knowledge. This is
the case, for example, of the bigram “electronic dataset” retrieved in 2004 and 2007 glossaries and then
substituted by the bigram “digital dataset” in 2010 and 2014.

In these last twelve years we have witnessed the establishment of new paradigms of scientific
communication, the stunning development of information technology and the creation of new
infrastructures for storing, preserving and disseminating scientific information.

A fact clearly comes to ight from this analyss: the GL community is sensibe to technological inovation
and proves to be able of Eeeplng pace with the changes. T n adopted in the GLs" scientific papers
has confirmed that the “grey” community paid soon specific attention to topics like “open access”,
“repository”, “digital objects” and “preservation”, justto cite a few.

At the same time the almost stable use of a technical and specialized terminology over the time indicates
the interest and the willingness to deepen the knowledge of some themes by reporting updates and
novelties.
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