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Abstract

This doctoral thesis aims at elucidatitige mechanisms of semantic change in short
diachrony (or micradiachrony) in corpus. To understand, analyze and model the dynamics of
these changes and lay the groundwork for dynamic language processing, the corpus is divided
in a series of time periorddo one mont h. T h AGOMwmodelkwhiohsiseaa H. J
extension of the Semantic Atlas, both of which are geometrical models of meaning
representation based on correspondence factor anahaithe notion otliques Language

and meaning statisticgrocessing issues as well as modeling and representation issues are
dealt with in conjunction with linguistic, psychological and sociological aspects from a
holistic multidisciplinary perspective, asroeived by cognitive scienceAn approach of
detection and analysis of semantic change is proposed along with case studies which deal both
with large scale and precise detailed phenomena, therefore offering several levels of
granularity. On the one hand, semantic changiedt withas the deployment of pa@emy in

time, and on the other hand as a consequence of communication methods related to the media
and the diffusion of such methods. Linguistics, sociology and information sciences all
contribute to thestudy of themaking of new meanings and new wordibe analysis of the
semantic networks of the studied items show the constant reorganization of meanings in time,
and captures a few fundamental aspects of this process. The case studies focus primarily on
the French ternmalbouffe( Aij unk f o o d &@dmanticachadge ofrthe eldment of
compositionbio-, as well as on the connotational drift of the French teramdialisation
compared to its neaynonym globalisation ( igl obal i zati onodo) . A p
developed for these case studies as well asdstudies.

Key words: Semantic change, neology, diachrony, corpus linguistics, computational
semantics, semantic atlas, preaformation science, globalization.
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Résumé

Cette thése vise a élucider les mécanismes du changement sémanticaehemid courte
(ou micradiachronie) dans des corpus. Pour comprendre, analyser et modéliser la dynamique

de ces changements et poser | es jalons doéun
segment ® en une s®ri e dEetrav@ltilise thensdéle AC@OMor el |
(de H. Ji), qui sO0inscrit dans | e paradi gme

repr®sentation du sens bas® suretld Godonad yse f
cligues Les questions de traitemenatistique du langage et du sens, de modélisation et de
repr®sentation sont trait®es conjointement &

et sociologique, dans |l a perspective dobéune ¢
par les s@nces cognies. Un e d®mar che de d®t ecti on et
s®mantique est propos®e, accompagn®e do®tude

large et sur des détails précis, proposant différent niveaux de granularité. Le changement
s®manti que est trait® comme un d®pl oi ement
conséguence des modes de communication liés aux médias actuels et a la diffusion de ceux

ci . Linguistique, soci ol ogie et Isadtedalaces de
fabriqgue de sens nouveaux et de mots nouvea
termes étudiés montre la réorganisation constante des sens dans le temps et en capture
qguelques aspects fondamentaux. Les études de cas portent notamment teumele
«malbouffeé , sur | e changement s ®manthio-opetsuride | 0®
glissement de sens observé pour le termmowrdialisatior» par rapport a son quasi
synonyme <globalisation». Un prototype informatique a été développé ppermettre le
traitement de ces ®tudes et do®tudes futures

Mots clefs : Changement sémantique, néologie, diackgoringuistique de corpys
sémantique computationnelietlas Sémantiquegpress, mondialisation, malbouffe, bio.
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INTRODUCTION

l. Objectives

The goal of this thesis is to pave the way and contribute to the understanding, detection,
analysis and modeling of semantic change in short diachrony, in a context of mass production

of textual data.

This work was mainly conducted with a French prespusmusing distributional semantics

methodshowever some equivalent data in English and Spanish wasosgdementarily.

The doice of working with corpora wasorn out of the recognition that leading a study of
semantic change on language is close tangpossible task. In effect, language is a very
ungraspable object of study. | have first restricted the reséanehtten language, leaving
asidespoken interaction and pragmatidéevertheless, spoken language would precisely be
the best observatory ftanguage dynamicg.o understand dynamics of language one should
theoretically anchor their work in dynamic sources of langumgetudying themimposes a
number oftechnicalrestrictions and makes it difficult to establishyaframe of reference
whatsoeverApart from spoken interaction, we have at our disposal written dynamic sources
of language such as the Internet, which is constantly fed with textual data. To carry out a
project based on a direct flux corpfrem the Intenet, there is a need faery complex
technical and computational structures. Even though excellent Internet crawlers are
operational in both academic and private research, they are still in the course of development
and are not yet easy data to accessark with. Moreover, vorking directly with the Internet

would be a project for a large group of people relying on substantial technological resources
and multidisciplinary skills. Thereforé have decided to create the closest simulation of a
dynamic laaguage input that can be worked with in the framework of a HIB. present

work has been led on finite corpora to understand some of the fundamental mechanisms of
semantic changelThe ideas that are developed d&eyond the scope of a static corpus

explomtion, even if the conclusions | have reached are only applicable to this framework.

The methods, as well as computational and theoretical ttoatigre presented hesiee meant

to be testable at higher scale in future research, and are a small camtribuhe scientific
1



community, in a field that is just starting to unfold in its full force, and just integrating the

numerous possibilities that new technologies offer us.

The choice ofvorking with afinite press corpus is therefore motivated by teechto rely on
a stable frame of reference. Within this framework, | have set the lines for a prototype of
detection, analysis and modeling. This prototype is by no means in a finite state and calls for
further experimentation, extensions, and applicatidfg work is thus prposefully focused

on understandinfundamental mechanisms rather than creating large scale detection tools

Language change is one of the backbones of linguistic theory and is an immense subfield of
linguistics in itself. | have morepscifically centered my research around semantic change,
leaving aside grammatical issues but including some morphaogydiscourse analysis
issueswhen neededSemantic changasks how words change meaning over time, and
guestions both the mechanismsdlved and the causes. Myproach is both analytical and
computational in that it partly relies on a fmesting mathematical model of representation

the Semantic Atlas, eveloped by my PhD supervisor Sabiifdoux and numerous
contributors,at the L2C2i n t he @A Model i nas weéllaas gnucasg stadiest e a m
comprising detailed analyse$he latter involve some sociological issues in that they are
rooted in real world events. The question of how semantic changes are related to these is

raised.
To start, | define what semantic change is and the related terminology.

. Definitions

Semantic change, language change and linguistic change

From the variety of approaches encountered in the literature and among active researchers in
the field, | can attest without doubt that there is no clear agreement on the terminology
involved in the treatment of semantic change. The terminological disoutself is central to
seminars, books or projects on the subject (for instance it showed itself centrabémtfueeo

Y http://12c2.isc.cnrs.frien/teams/modelang/
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colloquiunf on the topi}y. This ongoing discussion aims at creating an established

terminological framework in the area, and is stibgct to numerous disagreements.

|l ndeed the phrase fisemantic changeod encompas
its hyperonyms @Al anguage changeo and dAlingui
includes all that is related to lang@agvolution, from its historical, biological, genetic and

cultural aspects down to its linguistic aspectdells withhistorical linguistics at large with a

specific focus onc auses rat her t han me ailganisgs mc. cBwy
concentrates ore on the form than the external causes, and encompasses all types of
changes, phonological, phonetic, grammatical, syntactic and leXizalabove definition is

wide and is discussed by several linguists g#tveraldegrees of refinement. For instance
fiPosne(19973) . . ] di stinguishes between | inguistic
e[ havimglownhenechani sms of changeo) aod | angt

communiy , as an ent (Josgphand amda 2088, n ge 0 ) O

Semantic change and neology

Semantic changeor drift- looks at how word meaning evolvastime at the level ofwords

and lexical unis. As such it is a topic pertaining to diachronic and historical linguistics.
ASemanti c changeo I s someti mes used as a
terminologistsgenerally talk about semantic neology when the change bedemieslized

and attested by leikography, that is to say when lexicographers judge it right to include the

new meaning of a word in the revised version of a dictionary. Semantic neology thus seems to

be the result of the process of semantic change, or a specific case of semantictichtisge,

when semantic change eventually gives birth to a new meé&mimgpair ready to enter the

lexicon.

Nevertheless, the question of when semantic change becomes semantic neology is critical on
the conceptual point of view. Indeed how does one dréineabetween conceptual change
and a semantic neology ready to enter the lexicbhi@ question echoes century long

discussions on the nature of conegptords, and word meaning, and how they are related. It

The colloqui umdés pr oCahierside hegicologiern®10( Nébldgie sémantique eh
analyse de corpuéSablayrolles 2012)
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more specifically poses the question of wherdraw a line to assert that we are dealing with
semantic change and no other phenomena. To delineate a threshold, issues regarding time,
fixation, diffusion, lexicographic decisions, amplitude of meaning variation, social

connotation, everbased semarttibursts and numerous other factors enter into play.

Semantic change ighus tightly linked to semantic neologWeologiesare more precisely
defined theoreticallfhan semantic change, even if there is still some amount of disagreement
about the differentypes of neologiesA generally acceptettaditional distinctionis made

betweerformal neology, grammatical neology and semantic neology.

Formal neology is when a new word enters language, for instance théetspatrelated to
the development of Internet wireless technology. It is, in a way, the easiest to detect, on the

basis of frequency counts.

Grammatical neology is when a word changes grammatical category, for instance when we
create the verlo eternalizefrom the adjectiveeternal The latter too may come out with

simple frequency analysis.

Semantic neology, the most complex of the three, is when a given word changes meaning. It
is itself dividable into a few major mechanisms: broadening @og.used to refeto a
specific breed and shifted to refer to all dogs), narrowing (kgrused to refer to wild
animals and shifted tédeer® only) metaphor (e.gnousehas changed from describing the
animal to describing the technological device as well) metonyexy. {White housg
melioration andpejoration €.g. nice meant fignorand at first). These mechanisms are
themselves dividable in more sulechanisms that should be dealt withmore detail in the

course of thisvork.

fOnN distingue classiquement deux ssride Bologismes : le élogisme ordinaire,
unité pourvue d'unex forme» et d'un« sens» nouveaux, et le« néologisme de sens
acception nouvelle pour une unidiga constittee . La é@éplogie #mantique est un cas
particulier de la poly@nie, avec untrait diachronique de nouve@udans I'emploi, donc dans

| e s ela séoldgie [€#mantique est toujourproduite ou re@rable par le contexte, le



contexteétroit de la phrase ou dsyntagme 0 s'ingre l'unit, le contexte largedu domaine
discursif deréfér e n t(Bastuji 1974: 6)

This largely accepted viewsinot universal. & Guilbert (1975 59), for instancethere are

four types of neologies: phonological, syntagmatic, semantic and borrowed:

i [ énjous proposons de prendre en considéragioatre fornes de néologie la
néologie phonologique, la néologie symtagique, la néologie sémantique et la néologie
d 6 e mp kaprermiere consiste dans la formation de la substance du signifiant et dans sa
transcription. La seconde englobe tous les modes de formation qui impliquent la combinaison
do®l ®me nt s eld ést m@phayntaxmue et rassemble toutes les formes de
dérivation indépendamment de la place respective des composants, de la nature formelle de
l eur relation, gudell e se pr®sente sous | a
consistedanslmut ati on s®mantique sans cr ®atdleon dou
est du domaine du signifi ®. La quatri me dR@
langue étrangeér® (Guilbert 197559).

Semantic change primarily refers to changes in the meaning of lexi¢gs) and may also
encompass issues related to compositional semantics when strings of words are concerned as
in compoundsand collocationsCompositional semantigsoses further challengesitside of

the scope of this work, although we shall tackle a few compound forms encountered while
conducting case studies.

% AwWe traditionally distinguish twdinds of neologismsthe ordinary neologisma unit provided witha new
"form" and a new"meaning’, and the "senseneologism", anew meaningfor an already formed unit[...]
Semanticneology is a special cagd# polysemy with a diachronic novelty feature use and therefore in
meaning]...] Semantic neologis always producedr detectable via contexthe narrow contexbf the sentence
or phrase where the unit is inser@adthe broad contextof the discursive fieldof referenceo

* fiwe suggest considering fotypes of neologisms phonological neologisms phraseneologisms semantic
neologismsand neologisms fronmborrowings The firstconsists in the formingf the substancef the signifier
and its transcription The secondncludes all mode®f forming that involve the combinationof different
elementsit is morphaesyntacticandbrings together all formef derivationsregardless ofhe respective rolesf
the componentsandof the formal naturef their relationshipwhether existingn the formof a wordor several
words The third consists in semantic mutatievithout the creatiomf a new substancé belongs to the domain
of the signified The fourthdefinesthe variousaspects of loansom a foreign language
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| therefore encompass formal neology, some grammatical neologies (although they are not
central to this investigation but rather peripheral), semantic neologies, semantic changes at
large, and most importantly the key to all these phenomena: connotatiftsal d

Connotational drifts

Connotational drifts are the progressive changes in connotation of a@ardotation, taken

in its largest definition, encompasses all the associated concepts that come withat tinerd
symbolical and imaginary level as Wek through collective referencéhis implies notions

such as positive and negative poles and the scalar grades in between them. For instance if one
uses the wordat to talk about someone, it is negatively connoted, whdtestsyor corpulent

would bemore neutral. Connotation is deeply rooted in context use. A word acquires its

connotation in context, and the contexts of

Connotationis generally opposed tenotation the first refers tassociated meamjswhile
the second refers to the representattwnsymbol Denotation corresponds to the literal
meaning as listed by the dictiaga while connotation includes associated concepts. For

instance the denotatioof the wordroseis the flower while its comotation is love.

The nature of change

We can only assess change after it has taken place and not during its unfolding. The precise
moment at which an object undergoes change is very hard to pick since processes of change
are very often gradualf one wee asked to determine at which point black turns into white,

or white into black, confronted to various shades of grey, we shall get different answers as
t here i snét thisgueastiog Maeowmn &oske (1992 & p u t ghe warld id

grey but science is black and whit&e talk in zeroes and ones but the truthilies b et we e n.
Kosko points out that it is almost inadequate to try and understand change within a binary
framework. This remark applies even more to language as the object of clsange

language has several subjective and abstract dimensions thatra fibamework cannot

grasp.

Not only the nature of change is complex but the nature of the object under study, language, is
equally complex. To look at language change one must look at the mechanisms of change in

general in the first place, and secondhatnature of the object that is observed, language. By
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doing so one may look at the nature of language chdngiis sensetheories based on

continuous paradigms are better adapted to the issue that discontinuous ones.

One of the easiest metaphors torkvwith, in that context, is the image that language is
organic, and therefore that we can analyse its change the way we look at biological processes.
The idea of dealing with language change as biological change has fascinated many thinkers
in the XIX ™ century. They viewed language as a living organism and asserted that the causes
of language change were contained within language {setfJoseph and Janda 200%his

view has been radically left aside as language became more and more analyzed as a system,
with the advent of structuralism and | ater
grammar gainethfluence. These views also implied that the causes of change were contained
within language. Howevewith structuralism and its philosophical rooting into anthropology,

the link between sociology, psychology and language emerged. Sociolinguists loakdes

in society while psycholinguists do so within our minds and through our-sotgective
interactions.Both ideasi that causes of changeeacontained within or outsidnguage

might hold their share of truth. Howeyé@rmight be in the way thossvo levels interact that

most processes take place. Moreover, it is worth noting that the main concern of language
change research has shifted from being the quest and analysis of causes, to being more
concerned with mechanisms, and dynamics. This igeklto systemics, but also to new
discoveries in other areas of science, especially phybicsinalyse change in language

may consder that language is a system amaoh further wonder whether dynamics of change
established by physics, and quantum pts;sespecially thermodynaaosi apply. However it

is quite jarring to determine whether language should be considered an open or a closed
system, since it is both. Indeed in the case of a corpus, we are dealing with a finite set of
sentences; however thigtsis produced within a context, and includbs reflection of

changes happening at the level of society.

Consideing that change is an extremalglicate issue on the philosophical point of view in
the same way that time is, there is no-@stablished assumption about the nature of change in

this research.

Some of he citedapproaches take language as a system, but also as its own referential
corntext. However, not only do the direct, linguistic contexts of use bear an important impact

on word meaning changdut meaning evolution taken as a whole is also rooted in
7



sociobgical and historical context$herefore,n a press corpus studyyo typesof contexts
have to beconsidered: the direct linguistic context of a word (the sentences or documents it
appears in) and the global social context in which the language production is rooted in.

Context

Social context: a pai@digm shift

Nowadays, Internehas become the most popular tool to access information in Western
societies. In this context, a means to access information has in itself an impact on meaning; to
such an extent that the | ingui st(CriseaM008) Cr y st
Internet makes language evolve more quickly and also provides an observatitor $ipist

evolution Eee Kilgariff and Grefenstette, 2003). This new need demands a vast and
fundamental research into the nature of language dysaimi the context of its newly

acquired scale of production and diffusion. This scale itself is constantly bursting, and by
doing so creates the need for extremely adaptable tools in terms of the quantity of data being
dealt with.

Internet is not only alpce for retrieving novelties but is also a great place to store and
retrieve knowledge, old and new. In other woildsernet has a great potential to become the
interactive archive of human knowledge. With the computerization of documents and books,
Internetis already on the path decoming an electronic library. Howeyeéio we know how

to navigate within this library properly? One of the challenges of an efficient navigation relies
on understanding and encoding as precisely as we can the shlgtsdmetween words and

concepts.

Language and language change are confronted with a major paradigm shift, which can be
compared to thanpact of the printing presthe telephoneTV, theradio or the cinemand

as such it bears new challenges. This resdarembedded in that paradigm shift and cannot
answer to its complexity, but tries to take a very small step towards understanding language
dynamics in its context of mass production and flux. Not only are we dealing with a shift
regardingthe nature of laguage, as established Byystal (2005 but this shift is part of a

larger soavlogicalshift to do with the velocity of exchanges, may they be economic, political,
sociological, geographic, or verbdlhe time needed to communicate is constantly being

reduced, reaching the apex of instantaneity and sometimes gategthan the human mind
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can handl e, along with a highly computeri ze

utmost symbol.

Previous analyses of change, before that shift, were lmasdabde world influence linguistic
systems were exposed to; the time of writing, publishing, acquiring, sharing, etc. those data. These
have been overtaken by high paced language contact, making dialectallingrostc
borrowings and calques rocket. Morer these phenomenaare embedded in a context of
immediate international cultural contact with the influence of modern n{sd@McLuhan

1994)

Presently, we do not have the necessary hindsight to analyse the impacts of that paradigm shift on
language. Howevemve can try and look into the process as it unfolds. This may be done at
macre and micre levels. Phenomena under the linguistic microscope may help understand the
organization of the structure as a whdWcro- and macre lenses seem necessary to grasp

patterns in such large amounts of data, as Zeldin puts it:

fiWhat to do vith too much information is the great riddle of our time. My solution is
to look at the facts through two lenses simultaneously, both through a microscope, choosing
details that illumnate life in those aspects that touch people most closely, and through a

telescope, surveying | ar@edini2949 bl ems from a g

The challenge, therefore, is to explore how language evolves within the instantbhavedried
to isolate some phenomena, with the perspective in mind that these phenomena might reveal some
of the fundamentastructure of semantic change, and might provide frameworks to further test

whether they replicate at higher levels and across different types of corpora.

Scientific context

Traditional vs. computational linguistics.

Scientific contributions have alggreatly evolved, sincenhe tools to analyse languadeve
diversified and become more accessible, Wit growing introduction of computers and
computerized models to carry out linguistic research. Operational linguistic tools have clearly
become necessgarto deal with thespectacular growth in quantity of available electronic
information Moreover to process language with machines, one needs to work with a

representation of language. Models of language add another layer of complexity: in the same
9



way thd traditional linguists were stuck in the cycle of creating metalanguages based on the
object of study, and could not further distance themselves from the object at stake, language
engineering creates models that organize language in ways that ieapédcbas the
conclusions the models might provide. Whether the representation is a metalanguage, a vector

space, or a rulbased learning framework, it alwagsloursthe object under study.

The understanding of processes of change is necesdaly tools sowties develop have to

be in tune with the new dynamics of language at the heart of a major paradigm shift of
language production, but is also necessary to the understanding of the oéstiiat
production. Therefore there are two needs: one relatedottu@ing future communication

tools and one related to the analysis of what is produced. The latter is anchored ir a socio
linguistic approach and provides an interdisciplinary analytical tool, while the former is
anchored in a mechanistic approach thabives a computational view as well as modeling
issues. This work shall try and bridge those two aspects. A traditional linguistic analysis
would be impossible to carry out on great amounts of data, while a purely computational
analysis could encompass #feodata but miss out on several fgrained aspects of language

that it cannot yet encode and deal with. Indeed, in the past decades the advances in NLP have
allowed for mass treatment of linguistic data éarge corpora,creating new possibilities for
research in this area. Automatic translation, data mining, automatic summary production,
guestion answering software, senti mehaf det e
computational linguistics which provide powerful and fast toblewever as tchnology

helps us dealing with more data, faster and more efficiently, it also misses the fine details that
only a careful human analysis can provittethe process of dealing withrge amounts of

data, how do we take into account the more subjectipsttaect or poetic side of language?

This has generated a dichotomy within the scientidimmunity between the advocsitef a
linguistically centeredapproach and the advocsitef a computationbl centeredapproach.

The former claim a lot of the meaning contained the data is lost, at the profit of figures and
measurements that cannot, by nature, encompass pragmatic and sociological aspects such as
intention, i1rony, c ul t u rcaspects.elledatter claomethat weh or e
the high paced changes language is undergoing within an extrezolehological society, we

have to adapt to dealing with the language production we are confrieitbednd there is no

time to delve into extremely drled theoretical considerationd/hile the first insist orthe
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fundamental need for a strong theoretical understanding, the second concentrates on providing
applicable tools that answer the needs of so@aty scienceAlthough tremendous progress

has ben achieved in computational linguistics and semantics, we cannot yet obtain the results
that we obtain through a more classical and applied analysis with a computational approach
terms of theoretical understandinghis is because the mystery of langearests in its
ungraspable nature and its constantly evolving identity. Language can never be looked at as
an isolated system as it is in constant interaction with the societies and people that produce it.
It therefore contains a certain amount of sulbyegt and relationship to world events that
cannot be made sense ofanpurely computational approach, unless that approach makes
room for it. This difficulty applies not only to linguistics but to most cognitive sciences which
are faced with the ungradga nature of human experienddoreover,that difficulty agplies

as regards static object of study butapplieseven mordo a dynamic object of study.

This question is in itself a subject of stuatyd my position is to find safe balance between

the computational and analytical approaches. The type of data under study cannot benefit at
this stage from a fully automatic treatment. Howewwmiautomatic analysis may be
conducted safely providing human analyisissubstantial enougfTherefore, | shalrely on
computational tools to explore large amounts of data and extract items that seem interesting
Modelsare usedo provide a general view of the organization of data, and then items of
interestare isolatad to analyse them in detail with a moreditgonal linguistic, philological

and sociologicabpproach.The detailed analysis of specific cases of semantic change at a
fine-grained level ighereforecoupled to a global viewf semantic trends related tonole
corpusin the third part of this wdx

The representation of language, from static to dynamic

Moreoverwhether the analysis is manual or semtomatic, it most of the time relies an

static picture of languagépostulate that this static picture is a fundamental fld@t.onlydo

we need to integrate technology for scale and velocity reasons, but we also have to try and
work toward dynamic models rather than static models, to fully respect the nature of
languageln semanticsmodels and computational tod&rgely depend on &havailabilty of
ontologies and thesaunhich index the meaning of words and concepts, either for language
at large or in a specialized domain. Howewbese ontologies and thesaushen they are

available, fail to take into account one of the fundamecharacteristics of semantics: word
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meaning change and dynamisill types of nmodern communication and information
management interfacessing languagenave to be in tune with their environment. The
interactive societyanguage cycle is in ever changimgnsformation. Consequently, tools that
try to grasp it need to be dynamic. To create functional dynamic tools, one has to understand

how the dynamics work first.

Most of the available language softwareaglon ontologies and thesawand these toolare

now overtaken by the dazzling evolution of langudgdeed, the very nature of these tools
relies on a conceptual organization that has to bedgemined. This organization then
needs to be maintained even if observed changes do not fit irEgg@béshed semantic
categories or relationships. These tools thus lack the flexibility to truly adapt to a changing
paradigm. Therefore, dynamic tools must be created, in which the nature of dynamics is taken
into account. To create thodgnamic tools in NP in the future, we must first understand the

nature of language change dynamics.

Surprisingly, word dynamics has been widely overlooked by scientists until recently (at the
exception of pioneer work such Berlich and Clarke 198&nd Clarke and Nerlich 1991)
since modern concerns have been centered on the immediacy of communication. Information

has become available on the spur of the moment, in all types of format.

. Method s and frameworks

Corpus

Internal vs external causes of change

As stated previously,esnantic changes have more to do with the societies, communities and
cultural backgrounds they are rooted in than with purely -Himgistic phenomena. Such
intraclinguistic phenomenare traditionallyanalyzedin finding the pathway between an old

meaning A and a new meaning B by applying rules internal to language taken as a system.

However, the real engine behind change might rather be found in a socialsba&ing
society at some point, of which the intra linguistic system can say nothing. Aspesh
corpus exploration radically differs from a more Saussurian perspective in which language

bears the reasons of its owehaviour(although some corpususties are led accordingly to
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Saussurian theoryYhe corpus anchors the analysis in society and makes this work a piece of

sociolinguistics rather than pure or computational linguistics.

As Forston(2005) notes in his conclusion, it is necessary to distinguish between the process
of semantic change, its result and its diffusion. Corpus use provides a picture of a quite
advanced state of diffisn in the linguistic community. Itapturesan early stage of large
scale diffusion but we do not know yet whether this diffusion wdckefurther, and become

robustand sustainable.

However a corpus restricts the analysis to its scope. No corpus may represent the state of a
language atray given point in time. It only represents one specific sample of it, and induces

cultural, linguistic and stylistic restrictions.

Stylistics ad specializederminology

Therefore, acorpus stands as the closest simulation of a linguistic community one can work
with in a written format for large scale exploitation. The corpus stands as the image of a
specific linguistic community in a time frame. A well stued corpus also possesses a
certain stylistic homogeneity. This characteristic allows for a better control over the detected
phenomena. Stylistic variation in corpus is in itself a field of study which involves discourse
analysis at large scale leselt involves several layers of analysis, suchthtasrelationships
between different styles, and the ones between style and genre, language and genre, style and
idiolect (idiosyncratic style), text, genre and style, and so forth, as describ&knayd

(2011) In a stylistically homogenau corpus, it is easier to distinguish idiosyncratic
innovations from ones that spread, or to detect when an idiosyncrasy acquires the power to
spread to alanguage community. Other niche corpora may be used such as specific
magazines, Internet blogs andums designed for sutommunities in music, fashion, or the
professional worldUsing reference corpora in coamson with specialized corpota detect

how words and expressions transfer from a small linguistic community to a more general
acceptance peiitess partly to specializederminology The methods used in specialized
terminology are partly similar to the methods implemented here, and partly different in that
they include more sociological considerations and analysis of the chosen specialized area. A
strong example of this type of work may be foun@Ritton 2009)
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Specializegpress and communication possesses its own stylistic framework. The advantage of
press corporas that theyare stylistically quite homogenousince journalisticstyle is well

defined by a set of rules. It is therefore a good compromideabwithlanguageiat larg®in

a written format. The journalistic style, however, possesses its own rules and involves
editori al deci si ons. Il t 1 Imps¢tororfectthoe Ita nmgeu awgs
provi des a good picture of what changes h
journalistic writing. However, this attitude is too shy to include innovations quickly, and the

press corpus is not the first place to emteuthem, it is rather the place that tells us they

have become widespread enough so that most people can decode them.

An overview of the main approaches

Long vs short diachrony

Most of the referential frameworlesd methodsf studydeveloped by previgs contributors
have been developed to tackle long diachrony isatid¢ise level of centurieShey rely on
large scale corpora (such &santexf in French or theProject Gutenbergin Englist)
including a variety of styles (mostly literary and journadist as well as dialectal and
orthographic variations. To include these contributions, it is necessary estiaqu the
adaptability of the methods tfing diachronyto short diachrony

Are the observable phenomenalong ard short diachrony simil& Canshort diachrony
mechanismgonstitute a basis fgrediction of long term changesA&t the present time, this
question still needs further contributions from tkeientific community. This work
encompasses approaches in detection and analysis and doeffenca framework for
prediction; however it paves the way towards prediction possibilities. Detection and
prediction are very much corpus related, and therefore the question of the applicability of
methods across different types of corpora adds up tniiie issue.Predictive hypotheses

may be formulated with the help of probabilistic tools thmtisbe mentioned ifart. | With

very recent corpora, we are looking at a process as it unfolds, and have almost no way to

assess whether what we are logkat will sustain itself. The main difference between long

® http://www Frantextfr/

® http://www.gutenberg.org/
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and short diachrony is that shorachrony studies in corpusxtract a lot of everbased
phenomenon as well as other types of bursty phenomenon which are smoothed out in a long
diachrony approachrhis has a ddule impact:on the one hand one can analyse trends and
events and their possible impact on language, therefore provide tools for trend watching,

on the other hand it makes it harder to delineate the linguistic from the sociologitalsatd

aside effects which are intrinsic to the corpus at stdkeever, evenbased changes show a
particular profile, either seasonal or bursty and can thus be identified and dealt with

separately.

To conductshort diachronytudies what are théramewoks established biong diachrony
studiesthatare relevant to be applied in short diachrony too?

Linguistic approaches & frameworks for analysis

To conduct a study on semantic change, we have at our disposal the congibuseveral
theoretical schools. Some of them provide purely theoretical tools that were developed
without working on corpora and have been applied to corpwee recently.Traditional
(non-computationgl diachronic approaches include semasiology armhomasiology
typological works, structural analysis, and prototype theory analyses in cognitive linguistics.
With NLP, recent approaches rely on ontolog@slanguagemodels, within which | shall
mainly look at vector space models.

In lexical semantics, esnasiology and onomasiology have been the frameworks of
understanding word meaning change since X%™ century. Onomasiology starts from
concepts and asks how they can be named, in synchrony or diachrony. Conversely,

semasiology takes the word as a starting et asks what are the concepts related to it

In structuralism, in the spirit ofDe Saussurél916)the classicaframework of analysis is
based on the distinction between #ignified which equals the concept referred to ahd

referent the real world entity the word refers to, associ@betthesignifier, the word.

In later structural semantics, especially Huropean works, semantic change can be

understood as the change in the distributiofeafures
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Word meaning change can also be analyzed in terms of changaension(roughly the
properties and features of a word) axtensiorn(roughly the referents points to), following
Fr e d1848xheory and subsequent applications by numerous linguists.

In the framework of prototype theory,dan be modeled as a shiftaategory in continuation
with Roscld stheory (1973;1978) or as a reorganization in conceptual distance between
words as is posited bwittgenstein(1953) There are numerous contributions in cognitive
linguistics relyingon this framework and extending it, such(@eeraerts 1997}t can also be
understood in change in tiggialia structure within Pustejovsk§ §1995) theory as donby
Adelstein 2007)

With statistical tools in corpus, several neological observatories and research teams rely on
exclusion or reference corporahich may becompilations of dictionaries to which they
comparetext corpora to extraateologiesas demonstrated by warkonduded at the ATILE

or the Observatory of Neology of the group IULAt&rm

One of the main aspects to differentiate the scope of all the cited tools, rather than their
intrinsic value, is how they are applied and to which object. In modern linguistics, thal cen

object to apply them is a corpus. Work on magesxampless discarded

Typological approaches& beyond

Even though there is a multiplicity of possible approaches, most of the research in semantic
change has been of a typological kiflgpologiesaregenerally not based on corpus studies.
Theytry and elaborate lists of causes and mechanisms to classify types of change. Many of
them are available, offering different classifications, and leaving doubt as to whilcbnof
stands out. One of the majomiits of typologiesis that theymostly look at the results of

change rather than its process, or reanalgsistated biForston(2005: 650}

"« Analyse et Traitement de la Langue Francai¢enalysis and processing of the French language) a CNRS
laboratory located at the Univergsiof Nancy.

8 University Pompeu Fabra, Barcelona

16



A étypologies themselves are besirdsalist he

of change; they leave entirely untouched the reanalyses (innovations) that are the true

changes and that are of primary interest.

Most of the listed types cdpe combined and extended and there is no agreed list of them
between linguists. Moreovamany cases of semantic change cannot be described by the most
accepted typological sets. An example of this is the change of théoverdlizeme ani ng ft
bringtof rui ti ontoaunoddé hsge nkomtdnbidc6b2), ¢hdt ddes/not fit into

any established category.

Typologies do not cover the spectrum of semantic phenomena we are interestmaaner

they are still discussed, extended and redefineshgniinguists. The lack of agreement over
typologies is rooted in the fact that semantic change as reanalysis is rooted in use, in particular
community use, and when it becomes robust in a given linguistic community, it can expand to
other communities. Asuch no textbook may grasp it, as change takes on as many forms as
speakers create. The power of interaction on innovation is cenffahugott and Dashérs

theory (2002) in which change primarily emerges through reiptetation within each
interaction. This theory integes a pragmatic dimension whetgpological approaches

lacked rooting in social interaction and the relationship of language with the world.

Multidisciplinary approaches

To look at how words change ar@ng, one has to encompass the systems in which these
words are embedded. Cognitive sciences and previously systemics have set a path toward this
type of analysis, bridging research between areas as diverse as linguistics, philosophy,
anthropology, sociolgy, brain sciences, mathematics, computer sciences, and modeling at

large.

Within this interdisciplinary ground | have chosen to bring together semantics,- socio

linguistics and language modeling and representation, using computational tools to allow for
treatment of large amounts of data. The computational tools intervene to enable dealing with
big corpora, at the detection, or extraction stage. They allow for context variation extraction

on the basis of indicators such esguency, ashallbe detaikedlater on.
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In synchrony, words appear in a multiplicity of contexts in a somehow stable pattern. The
stability of that pattern may be disrupted by a trend according to which one of the uses of a
word becomes pregnant. While observing this phenomenororhdichrony we are dealing

with the same process if the word simply undergoes a temporary trend or if the context shift
marks the beginning of a deeper connotational drift that will eventually lead to semantic
changeAt this stagethe need for human alysis arisessince computational tools cannot yet
take into account the |linguistic background

newo or not, and whether .it may be related t

Therefore, the chosen approach is to combinedneputational data with applied analysis. |
shall introduce a few available computational models that may be used in the detection and

modeling part.

Available models in NLP

With the advent of NLP, semantic change can be measured in terms of semaanicedist
similarity as in distributional semantics, working with vector space models, ¥annde
Cruys (2010) Measures of densifgagi, Kaufmann, and Clark 2008 volatility (Holz and
Teresniak 2010as well as change in polarifCook and Stevenson 2018ave been offered

very recently to specifically evaluate meaning variation.

A few recent studies in distributional semanticatimplement semantic change detection in
corpus also mvide graphical outputs, with very similar approaches as the one chosen here,
such agHolz and Teresniak 2010)

Indeed among the computational tools available in NLP a few models are more adapted to
the modeling of unfolding processes of change than otAsrsrentioned earlier the static
ontologies are too limited for this purpose, therefore widespread tools such as Wordnet
(Fellbaum et.al 19983hould be left aside. However, models based on graph theory and on
vector spaces are of interest since they provide spaces that may constantly be redefined. There
are a plethora of models of this kind suchLasentSemanticAnalysis (LSA) (Landauer et

al. 2007) Hyperspacénalog toLanguaggHAL) (Burges and Lund 1997)or othertypes of

® http://lsa.colorado.edu/
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word vector space described in full length(8ahlgren 2006and (Van de Cruys 2010)As

noted byUtsumi (2010) these spaces are excellent graitw represent differdntypes of
semantic relatins. Considering they can be represented synchronically and they have better
flexibility than other models to encode and represent changes, vector space models seem to be
among the best tools at our disposal to model semantic change. They have alreabgtheen

for very similar studies in lexical variation and related phenomenon, é8eirsman and
Speelman 2009)exical variation shows extremely related processes to semantic change, at
the difference that the first unfolds across dialects in synchiemmy the second within one

given language in diachrony.

One of the major flaws of a certain number of vector space models though is that they
associate one single vector per word. This is a major limitation, since semantic change is
rooted in the diachronic restructuration of polysemy. By contrast the SenAdlaticmodel

relies oncorrespondence analy¥i§Benzécri 1980pnd attrilutes a several vectors per word
since the space is built on the basis of a unit smaller than the twerclique

Chosen approach

The model used in this study KCOM (Automatic ContexonymOrganizing Model)
developed by H. J{Ji and Ploux 2003; Ji, Ploux, and Wehrli 2008 extension of the
Semantic Atlagreated by S. PlouX1997) The Semantic #ases were originally created to
handle synonymy relations, and H. Ji extended their use by handhogcooence relations

in raw non annotated corpora. The original model provides maps obtained via a
correspondence factor analysis, offering three degrees of granularity: the level of the word,
and above the one of clusters of words (or related thematjcasetsinder the one cfiques

which arefine grained infra linguistic subnits of meaning The maps involve a new
interpretative tool in that they bring possible graphic readings, as well as interactive

navigation.

The chosen approach here is explosatather than typological. This choice relies mainly on
the idea that the different phenomena we are looking at may be interconnected. We shall miss

this interconnection if we try and look at types separately.

YIn French Acorrespondence factor analysisbo
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The focus of this work is to detect, analy@®l model semantic change processes in corpora
with the help of ACOM and new extensions based oRrimary work was conducted on the
French press corplie Mondeg(19972007).

The chosen approach is to explore the corpus relying on the model and adtin b to
answer the needs of this exploration.

To detect context changd, usal word cooccurrence,following the principles of
distributional semantics. This is rooted in the idea fingiu shall know a word by the
company it keeps (Firth 1957: 11) On t he basi s of F 1916) nand
structuralist view of language, in which the meaning of a sign has no intrinsic value but
acquires one via its existee within a set of other signgellig Harris (1954) asserted that

semantic meaning may be studied on the basis of the distribution of signs in a given system.

Networks

Using networks is necessary to grasp the glemity of one vor d 6 s dndezdh @nhe s .

cannot isolate words as if they were independent items for two main reasons:

1) Most words are polysemous and changes in context use is a natural consequence of

polysemy in synchrony or diachrony.

2) Words are part of a languagsich evolves as a whole, and that language itself is part of a
complex cycle involving sociological and psychological aspects.

Word ceoccurrence

Word caoccurrence studies apply basic or advanced statistics to word use in corpus, relying
mainly on the fequency patterns, as explainedBaayen 2008)Word ceoccurrencdooks

at the words that come before or after the target word that is chosen for stumcu@@nce

can be extracted according to different windows: one can choose to retain a certain number of
words coming before and/or after the target w@mehrams) or the whole sentence or
paragraph the word is part of. This choice is a syntagraagchowever one may choose to

include paradigmatic information too, or to mix sygrtaatic and paradigmatic levels
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Connotational drift

Semantic change is rooted imeo mainprocess: connotational drift, amdore rarelyon a

radical change in connotation. Howeyvalt words undergo connotational drifts at some level
and it is jarring to draw a line as to when they do undergo semantic clpangse
Connotational drifis based in context change and is the technical door used here to detect
semantic change. Sometimesnnotation change may happen without further impact on the
target word. However, this temporary phenomenon has its interest as it will impact-Yhe (re
distribution of meanings in the semantic network related to the target word.

However,even thougltontext use and connotation are strongly related, they are intrinsically
two different things. One more question adds up: when does context use variatioto point

connotational drift?

Most obviously, | have not answered the theoretical question of how to draw temporal,
lexicographic, connotational or typological lines, and as far as dbidoral thesis is
concerned, | have chosen to deal with semantic chandgearge¢. | have focused on
connotational drift & the main indicator of change to try and draw the line of words being
subject to meaning drifl. shall considetwo major interrelated dimensions to try and draw
that line: the temporahnd lexicographic dimesions. Howeverhow to set a threshold for
each of these is still an open question.

Time

Semantic changes can happen without becoming fixed, and therefore without bearing
semantic neologies. Do we still call this semantic change at all? Or are we deigtiran
epiphenomenon of change processes? How much time do we need to assume that the new
meaning(s) have become fixed? Moreover, is this time limit itself changing with the paradigm

shift language is undergoing along with technological innovations?

In this sense very short diachrony is a very ambiguous timeframe to deal with. Mpeeover
linguists we do not have serious scientific references to rely on as there are very few studies in
short diachrony (on decades) conducted with modern computationsl &ndlthe modern

data sets. In traditional diachrony, the time unit is at the level of the century, in modern short

diachrony however, time units are still very subjective.
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Lexicography

The only reference we have up to now is the one of lexicographynirishell, we can say

that when a new meaning enters the dictionary, it becomes attested. However the dictionary
alone is not a sufficient reference in our study, since lexicographers generally wait a few years
before they can judge whether the word hasperly entered usage. Some words even
undergo entering and exiting dictionary editions over years. Therefore, while working with a
very short temporal window, most of the cases we look at have not yet entered the
| exi cogr apher s 6, dfaantdistertateshoosento iaclide idifferent items,
following their own policies either progressive or conservative, making the strongest

reference we havighe dictionary rather blurry.

However, the Internet stands as a new database of lexical idgmylend new terms that have

not entered dictionaries yet will often have entered the Internet through forums, discussions or
even reference sites such as Wi kintpmedisnat. The
yet rated as such by the academimpminity; however it is taken as a point of reference by

most researchers.

Multidisciplinary explorations

Since the model provides a graphical output, | have tried to integrate the graphicab fnol to

the research, to further explore how graphs could be used to decipher data, at the level of
reading, or to make data more readable, at the level of producing them. This aspect has
benefited from the precious input aiaher studenivho is agraphic dsigner Togetherwe

have formulated a few propositions to lay the path for a graphically dynamic model based on
interpolation. Interpolation issues arelstil the course of study and hagenerated works in

the team,suchaga (2011 s st udy on t he matolatermat i cal aspe
IV. Applications and implications

Who cares?

Oneof the questions PhD students often have to answer is: what is the use of this research?
Understanding semantic change mechanisms is a topic pertaining to the realm of fundamental

research, however ilso opens paths in applicative technologies, sciences and thinking.
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Across disciplines, past and present wor ks h
bears the seed of promising future applications.

Indeed, this topitas impact in the acathic world the media, sociology, history, philosophy

and politics, in the corporate world and at state level.

The fundamental aspect of this understanding is more relevagbgnitive sciences,
psychology philosophy and evidently NLP in that it contrtba to understanding mental
structure and processes, and therefore to modeling and applicative issues. It indirectly impacts
Artificial Intelligence.

The purely applicative aspect however is relevant to a wider set of disciplamaslemic or
professional The centrality of understanding the diffusion on concepts, ideas and related
expressions is heightened by the recently acquired importance of social networking.

Therefore, understanding the fundamental mechanics of semantic change can benefit the
acadent world, including NLP, lexicology, lexicography, terminology and translation and

reach beyond the academic world, for all software based on natural languages. It also impacts
sociology and history, and all critical approaches of society and the medthdratanguage.
Sociological, philosophical and political analysis of the media, in reality and fiction

Semantic change analysis is a powerful tool to understand our societies. Deciphering the
semantics of a society provides a picture of it and also andréor predicting its future

evolution. Such deciphering was conducted in societies submitted to drastic changes and have
provided a solid frame of reference to detect and analyze the changes that were taking place.
For exampleKlemperer(1975)studied the German language in the context of the creation of

a totalitarian | anguage i Iitarian langhage @ sowtiti me s .
progressively includedheaning drifts to make some concepts acceptable by the masses may

be completed by the I inguistic i rf1949gnhiths pr ov
comprises a linguistic appendix on the principles of meaning drifts in language. To unfold his
theories Or we | | created a whol wspeakodoveéeuilkngoagse

@Ol dspeakd (nguage) aEcardirig itosahset bf aseni@ and morphologicatules.
The controversial idea behind this fictive language was to show how the impoverishment of

language made constructed analytical thought unavailable to the mind.
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Presently, e position assumedby Klemperer (1975) in observing on a daily basis the
evolution of word meaninghas been rendered more comptes also richer with the advent
of the Internet and the corresponding statistical tools necessary to browse it. Therefore various
researchers conduct similar studies in a socioldgieald politically critical perspective. One

of the outstanding blogs ttie kind in the French language is the one of Jean Vétonis

The Frenchtextométrie lexicométrieand sémiometrie”® apply statistical methods to texts to
extract politically and sociologically relevant information. They were in the first place created

for marketing and communicatiorsiges(seelebart, Piron, and Steiner 2003)

These approaches are relevant for journalis
speech or may they want to find information that is harder to access. In the same way, they
are interesting for people who ansgythe media, either in a purely sociological perspective,

or as a basis for decisianaking involving financial investments or more simply branding,

brand awareness and verbal identiystorians could also benefit from such approaches to

scan the evoliin of ideas and the connections between events in written texts.

The corporate world and governing bodies

Most evidently these needs arise across the corporate world as a whole. Companies need to
take langiage issues into account to decide on their vedealtity, marketing, advertising and
communication line. More than anyone eldey need to be closely in tune with language
evolution to communicate efficienthyfhey also need tools in @dase management, data
mining, forecasting andrend analysis. fie former three may be used at the technological,
strategic, social, economic and media levels in competitive sectors, or by governing bodies as
well as security and intelligence agencies. These applications are also linked with the
language policies at gernmental level as the treagnt of terminological evolutions a

concern forterminological commissions in countries such as France or Spain. Since the issue
is central to very different areas, the developed frameworks and tools in research need to be as

flexible and adaptable as possible.

Y http://blog.veronis.fr/

Zliterallyit e x t o kevéconeirias and semiometrizsThese @ciplines apply statistical methods to texts to
extract politically relevant information.
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V. Structure of the work

In the first part | outline the state of the art in semantic change research, in historical
linguistics, structural, cognitive and caoiplinguistics as well as NLP. The state of the art is
divided in three sections: theoretical approaches, the transition from pure theory te corpus
based analysis in a context of social, technologicdlsarentific paradigm shift, and finally

studies based on context models.

In thesecondpart, | outline the metbdology, the tools reliedn and especially the model and
how it can contribute to the issugirst, | describe theSA and ACOMmodek and explain

why | have chosen theto deal withthis topic, mainly due to thestrength regarding the
treatment of polysmyand granularity, as well as the@apacity to handle raw text with very
little input from the researcher, allowing for a truly exploratory approach with the minimum
amount of theory imposed on data as atisigpoint.In this sense, the Sparadigm povides

an empirical framework that is as little as possible rooted in theoretical assumptions that could
bias the obtained result§hen | describethe extensions that have been created on its basis
and how they contribute to the issue. These extensierth@n brought together into a model

of semantic change detection, analysis and modeling, in the form of a methodology giving
birth to a preliminary prototype. The adaptability of this prototype to create a dynamic model

of semantic change is discussed.

In thethird part | presenttools and indices followed by appli@édse studies in formal and
semantic neology, semantic change and connotational drifts along with the theoretical
guestions they raisedlhese case studies are intrinsically related to théhadelogies

presented earlier, since they allowed for its creatather than testing piestablished cases

of semantic change, | have tried to browse the corpora to extract trends, and zoom in on items
that showed highly representative of these tretd$he course of analyzing those items, a

certain number of hypotheses emerged: First, | postulate that a semantic change is rooted in a
process involving whole networks and semantic fields rather than isolated units. Secondly, the
nature of these units fan impact on the possibility of a change. For instasm®me words

are more Aplasticd than others, i n that t he
number & idiomatic and contextual us@s synchrony. Not only the words as items may be
moreor | ess fiplastico but the networks they a

terms of plasticityThe hypothesis is that these words along with the networks they are part of
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are more prone to semanti c c¢ harnhgecoccurence | es s
net works some words seem to act zesPivitparev ot s o
key cooccurrent wordsiround whichmeaning transfer and endp entering the target word

to modify its meaning or create a formal neology built on it. Formal neology productivity

itself may act retroactively on the target word, redefining its scope in the light of the newly
established network extension. Therefdrghall demonstrate through a few case studies how
semantic networks and fields, pivot mechanisms, plasticity and nature of the target words,
along with retroactivity processes, show central to the understanding of the processes
underlying semantic chang&hese hypotheses are discussed in the light of the examples.

Finally, theconclusion deals witpossible applications and future perspectives.
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Chapter 1.1 : Semantic change in linguistics: theoretical approaches

~

Al a | e n gparaseguiafomoionam ¢ o mY (Coseriu 196817)

Theoreticianshave been dealing with the topic of semantic change sinc¥I¥ & century.
Initially, the main focus of study was set on classifying the reasons for semantic evolution.
The central questions for linguists were the causes and fascgsrocessesunderlying
change. Thavorks of Paul (1880, Bréal (1899, Darmesteatr (1887, Littré (1888) to cite

only a few notable ones, and la(Btoomfield 1933)offer typologies that list stylistic devices

and processéasvolved in semantic change and establish inventories of neologisms resulting
from it. These typologies of nature and causes have been built upon and refined by many
linguists until today.Theoreticians looking for semantic rulese still concerned withthe
causes, consequences and the functioning of the ever renewing signifiedgaifier si
elements of the Saussami sign however Saussurian theory has been largely questioned and
refined, since the Saussurian framework showed weaknesses regardingatimentreof

diachrony and its relationship to synchrony, as will be det#ileckafter.

The inventoryinherited from typological worke/as completed by a reflection about the role
of the individual in society, through the works dfleillet (1906) who analyzedsemantic
change as the result of social variatidhis perspective, singly influenced by the works of
Durkheim(1907) nourished later sociolinguistic approaches.

In the XXth century, historical pragmatics, discouragalysis andcognitive sciences
completed and modified these approacheparticularthrough the works of Geerae(t997;
1983) Traugott and DashdR002) andthe ones gathered Blank and Koch(1999) The
focus shifted to issues oégularity andcontinuity in semantic change in a crdisguistic
perspective, as well as directionality and conceptual mapping, giving cenprattance to

metaphorical and metonymical processes as well as polysemy.

In the first sectiorof this chapterl try to lay the theoretical foundations and define the key

guestions of semantic change and provide an overview of the frameworks that #Hugress

BfiLanguage changestokeegpper at i ng as it i s. 0
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The second section gives an overview of typologies classifying factors internal to language. It
is followed by a third section reviewing causal approaches rooted in sociology and
psychology. Tk fourth section is devoted tapproaches that try to idge internal and
external factors, with the contributions of cognitive linguistics, in particular diachronic
prototype theory and the larger spectrum of metaphor theory, as well as historical pragmatics
and discourse analysis. The final section discuassgitable theoretical framework for the

purpose of exploratory corpimsed analysis.

1.1.1. Theoretical framework

There are several theoretical frameworks that look at semantic change. First, the term
semantic changes generally associated with Ang&axon approaches, while most European
approaches prefer the tersemantic neologyHowever semantic neology, or how known

words acquire or lose some of their meaning, is part of semantic change which encompasses
other ypes of phenomena. Dealing with semantic change in the framewoneabgy

involves the associated theoretical framework for analysis. Semantic change also
encompasses conceptual change or how new or obsolete concepts are attached to a known or

new word.

Semantic neology is one of the phenomena that cannot yet be studied in an agreed framework
of semtautomatic treatment. It is the most complex to grasp among types of neologies.
Trying to grasp the challenge and bring elements of answer cannot be dboat \iitst
studying the theoretical frameworks in linguistics that deal with this problem, whether they
consider semantic change as a neology or not. These frameworks often encompass other
related phenomena: grammatical neology, formal neology (new walsis)referred to as

lexical entrenchmen{Chesley 201la)ncluding borrowing across anguages or across
linguistic communities, rhetorical processes by which change takes place, grammatical,
syntactical, structural and combinatorial processes, as well as psychological and social
processes. The type of chosen framework induces not onlyfisgecminologies but also
specific types of classifications, whether they take the form of theoretical models or
typologies The latter show some degree of similarity across approaches as well as some

degree of divergence. This largely depends on theerhperspective of analysis.
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We may focus on language itself as a system (organic, structural, mathematical), or on the
interaction of language and people (psychology, psycholinguistics, pragmatics) and/or society
(sociology, sociohguistics, socigpragmaics). In the first case, mechanisms internal to
language are at stake, in the second, external causes are, as well as interactions. From my
point of view semantic change analysis does not benefit from a radical distinction between
language and interactip or langueandparole ( il anguageo and d@nspeech
terminology,since change, by essence, is rooted in both. However, this work does not delve

into speaker interaction since the chosen approach is textual.

At the linguistic level, there are twdistinct questions: How does language change? and, what
are the reasons for change? They lead to the analysis of mechanisms and causes of linguistic
change and semantic change. | shall leave aside linguistic change, as it encompasses
grammatical, syntaal, and combinatorial issues to a large extent, to focus specifically on
semantic changper se which is more concerned with meaning. Therefore, this work looks
at word meaning change and meaning change at the conceptual level. They are also known as
semanticshiftsor semantidrifts, to refer to subtle changes at the level of connotation. In the

terminology of neology, they are referred to as meaning or sense nedfoagies ® 01 ogi es ¢

senso) .

At the semantic levelwe may ask fComment |@Qittmad8& chan
Meillet 1906), what 1is the fAdevel opment?(Nerlfichamk ani ng
Clarke, 199918)as semasi ol ogy does, or we may ask
words change?0, as$ihowomasipelopy doesi bute ne

as sociepragmatics does. These distinctions rely on whether one chooses to ground the
guestion in word dynamics (terminology, semasiology) or in concept dynamics
(onomasiology, cognitive linguistics and phglinguistics). However these approaches are
not completely incompatible, and may be combined. Notably, onomasiology and semasiology

are often combined in cognitive linguistics:

ACombi ning t he onomasi ol -toghded asémasialpggal o a ¢ h

typology of diachronic semantic processes will enable us to understand, in a sort of

“AHow do words change meaning?bo9

30



Apanchronicodo perspective, the basic cogniti
(Blank and Koch 199911)

Word dynamics include all the semantic processes of word formation, such as morphological
productivity, whereas concept dynamics include all the mechanics of conceptual evolution
and redistribution. Both views are then confronted with the issafakion, or how a new

word or meaning is relayed in communities of speakers until it becomes part of language,

either at the level of unspoken consensus or at the level of lexicology.

1.1.1.1. Reanalysis and speaker innovation

Do words change meanings intrinsically? FReany authors, they do not do so by essence,

but rather through speaker interaction:

fiwords donét change their meanings, speak
or different contexts accor (Nerlicly & Clarke ¥988 | ou s
76).

The idea that linguistic change is spealased lays the foundations for the concept of

reanalysis

Alf one deduces a different underl ying f
speaker or the speakers round about are producing, then one has made arl (fFosstors, . 0
2005 650)

Thus, new words and meanings may emerge from individual innovation first éut th
existence is ultimately rooted in a community, for diffusion matters. Indeed, new meanings
may be said to come to existence Miaguage useas stated byraugott& Dasher(2002)
Speakeibased semantic change is often referred to asravation or aspeaker innovatiagn

and becomes ehange or linguistic changewhen it has been adopted by other members of a
community. This distinction is discussed by historical linguists saghlilroy (1992) and
Shapiro(1991) For the latterchangeis asocial fact This rooting in individual innovation

also implies that a lot of changes emerge from callldanguage before being absorbed into
more formal language. This reinforces the discrepancy between spoken language and written

language, and the distinction between the study of recorded spoken data and textual data,
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since the written medium is gendyamore formal. A form likefr. ouais (which may be
transl|l ated as Ayepoo or obiydayheds)st) fonsideredn st an
informal, but had been employed in spoken language for decades, before it entered realist

literature that aimed aeproducing street language.

Works focusing on reanalysis deal with how the processes of change unfold and whether they

show some kind of systematicity, rather than classifying mechanisms.

1.1.1.2.  Productivity and diffusion issues

How are new words created? Oae predict new words? At what point in diffusion do we
consider that a new word has entered language?

Meaning change at the lexical level relies on both semantic motivation (dynamics of
polysemy, semantic shifts, and semantic association networks) and morphological motivation
(possible derivationabnd compositionapatterns). The probabilistic study ofethset of
possible morphological derivatiorend compositions o r a productivity Baé been
largely studied, for instance Baayen(1991) This approach does not look at the diffusion
process following the possible creation allowed by morphological productivity. Moreover, a
series of semantic change cases cannot be captured by ajivenstudies omorphological
productivity. Diffusion issues are one step after productivity issues, looking at the

conventionalizatiomf new meanings and words at the social levelexical entrenchment

ALexi cal entr ench me which a melv @ardsbecbnees paffitee pr o c e
lexicon, or vocabulary, of a language. In other words, given that a newogous, how
likely is it that the word will become part of the lexical stock oflHirgyuage, as opposed to a
fleeting lexical item? One ceaml question for those studyirlgxical entrenchment is how
lexical innovations are diffused throughout a spesmhmunity. Another question is the role
individual s peaker s éentrenehmentLexea enpenchrgent idiffers| e x i ¢
from morphologcal productivity, sometimeseferred to simply as productivity, because the
study of the latter seeks to generabe, predict, possible words, either with ridased
approaches (see, for examphgonoff 1976 Selkirk 1982 Halle and Marantz 1993and
Ussishkn 2005 or by assigninga probability of productivity to a lexical item or lexical
process(Baayen 199p For example, productivity deals with whether or not a form like
hateableis possible,or how likely we are to see this form. Entrenchment deals with how
likely it is thatthis word will recur, and how often it will recur, given that we have already
seenthe wordhateable In this sense, lexical entrenchment takes up where produdtisitgs
of f in the st(ChksleydOfllanew wor ds. 0O
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Chesleys (2011a)doctoral thsislooks at lexical entrenchment in terms of diffusion through
linguistic communities and includes apsychdogical aspect. She reachesbeyond
morphological productivityand predictability issues at the morphological level to tackle the
next stage oprobability in the diffusion procesbor Forston(2005)as well, there should be

a distinction between the study of reanalysis and itfusidn, which is a separate

sociolinguistic issue.

These approaches look at the morphological formation of new words and at their diffusion;

however they do not explore in detail the mechanisms of meaning change.

1.1.1.3. Polysemy and meaning saliency

Indeed, a fadamental question of semantic changeWsiat are the mechanisms of word

meaning change?

One of the central mechanisms underlying semantic change is the dynamics of polysemy. The
way meanings are organi zed i fmntemal sivucturd dast pol y s
words have several meanings and each meaning/form couple is referred lexiaal ainit

These lexical units each possess a degree of saliency, and may be connected to the other
lexical units that compose the whole meaning by semeglations or not, as they may differ
referentially. In case of referential difference, the question of whether these are two
homonymous words rather than one word with several lexical units may be raised. The
change in saliency of lexical units is the sh@ccessible tool to assess semantic change.
Ontologies, such as Wordnftellbaum et.al 1998)list nl exi cal conceptso
order, and in a relational framework; however, all ontologies to date require manual updating

if the saliency order has substantially changed, integrated or lost lexical units.

In the dynamic (r§ organization of lexdal units, shifts may take place within the same
semantic field or across several semantic fields, refleatitrgfield, or interfield semantic

shifts. For instance, the fact that the wordusecame to refer to the technological device we
use with a computer additionally to the reference to the animal, is an interfield change. But
the fact thatdog changed from referring to all kinds of animals to a single species is an

intrafield change.
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The abrementioned questions are dealt with in several frameworks that use different tools to

answer them.

1.1.1.4. Different frameworks, different questions

The two most central questions seem to be:

1) What are the mechanisms of word meaning change?

2) How are new wuds created?

In lexical semantics the traditional distinction betweersemasiology and

onomasiologyaims at answering separately the two following questions:

A Hwdo words changemen i ng ? 0

And fbowoncepts repartition across words

Thus, wor@ and concepts are distinguished as separate entities. Two paths of amalysis

considered, from word tconceptor from concept to word.

Lexical semantics is akin tdexicology, however lexicology embces all aspects of
vocabulary whereadexical semantics is more particularly focused on its content, and

therefore on meaning.

Terminology is an area of applied lexicology. It tries to unveil relationship between
specialized and nespecialized anguage. Ter mi nol ogtwhajmommts as f
in diffusion do we consider t hat a new wor
conventionalization includes aspects of diffusion. Lexicography questions
conventionalizationjt comes one step after lexicology and can be definetéxasology

applied to dictionary issued.exicology studies the morphological mechanisms of word
formation to answer the question of how new words are cre@uantitative lexicology

does the same thing with a quantitative morphological appraadhfurthermoreasks Can

we predict new words?

Structural semantics (e.g. Hjelmslev 1959 Greimas 1965pand interpretative semantics

(Rastier 1987jry to answer those questions with a componential approach (word meaning is
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understood in terms of sesgd& do nipecanteunrtesso, orre
depending on the chosen terminology). Structural semantics also includes morphology and
mechanisms based on rhetorical figures. Structural semantics largely focus on synchrony, and
notions of signifier and signified in the caniation of De Saussur€l916) at the exception

of C o y(1©64) diméhmonic structural semanticsnca authors following his viewThe

centrality of synchrony in structural semantics led to aelal@ck of contributions to
diachrony; however we are witnessing a revival of diachrony over the past decades, notably

due to the influence of historical linguistics.

Structural semantics also relies on semantic fields (or domains) by grouping items which
share similar features into sets. The idea of semantic domain is shared by cognitive semantics,
except that their definition does not rely on componential analysis. The main point of
disagreement between structural semantics and cognitive semantics eatfanghip of

words with concepts. I n the structuralist af
ot her than the set of relations (Téylartl999:he wo:1
38). Contrarily, cognitive semantics and cognitive gram(sae:Langacker 1987)as well as

related theories such a¥ackendoft (1985) defend conceptualist semantics, in which

concepts are intrinsically encoded in language.

AEuropean structur al semanti cs has pl ead
encyclopedic knowledgiEom languagespecific semantic featureend has determined the
latter to be the only object of linguistic semantics. In contrast to this, cognitygdtics has
strongly emphasized the i mportanc@lankéndencyc
Koch 199%).

Cognitive semanticstries to answerthe questions surrounding semantic chaingeerms of
conceptual mapping between items and prototypdcghnisation and in terms of speaker
interaction when combined withragmatics and discourse analysis These two disciplines
give cental preponderance to speaker interaction and suodiaral constraints while
structural semantics focuses on languggernal mechanisms in quasi isolation from

interaction.

At the heart of cognitive semantics pototype theory (Rosch 19731978), which dissects

meanings into conceptual categori@iachronic prototype semantics (Geeraerts 1997)
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analyses semantic change in this feavork.Rastier (2001; 198®isagrees with the mentalist
conception underlying these thesji@nd with the idea that the content of a word is directly
associated with the corresponding concept.

All these branches dfnguistic semantics are initially anchored in synchronic theories and
benefit from the contributions dfistorical semanticswhenthey focus on diachronic issues.
Diachronic lexical semantics, diachronic structural semantics, and diachronic cognitive
semantics therefore encompass historical semantics .isBnether emerging branch of
historical linguistics is computatial historical linguistics (sedllan and Robinson 20113s

will be detailed inChapterl.3. Historical semantics is an area of historical linguistics, of
which one of the prime concerns has been the origin(s) of language. This gave birth-to cross
linguistic research in diachrony, trying &xtract some degree of universality in language
mechanismaMost of these works rely ocognatesor words that have the same etymological
root across languages from the same family. The search for cognates across languages is itself
a subfield of semarttichange in cognitive linguistics (see for instaWgékins 1996) It
therefore includes theoretical tools from comparative linguistics. This is not the approach
chosen here, even if several languages bealpoked at. Instead, | study whether a model that

gives good results in a language may be applied to another language from the same family.

Historical linguistics is not only a branch of linguistics but also one of history. Intrinsically, it
includes soial considerations, and studies the connections between language amdrieal
events in historylndeed, semantic changed language ardeeply intertwined with history,
both witnessing and making Ih this spirit Coseriu(195812) posits

A U nlengua, en el sentido corriente del término (lengua espa@olgid francesa,
etc.) es por su nattraleza un 6objeto hist-r

Historical linguisticdooks at language evolution across centuries and across languages. Long
diachrony issues are treated and include language change. Depending on the theoretical point
of view, some studies in historical linguistics shed light on the similarity of procasszss

languages (universalism), while others tend to highlight the differences (relativity). Historical

"AA language, in the current sense of the term (Spa
Ahi storical objectoo
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linguistics relying on corpora is faced with orthographic changes and dialectal variations and
only has at its disposal a series of incomplete recdtdstorical linguistics includes a
sociological dimension in its framework while capturing language as a historical object. This
discipline is deeply anchored in the history of vernaculars and their relationship with
mainstream language. And, by extensiogranularity, itdeals withidiosyncratic innovation,

and therefore reanalysis.

1.1.1.5. Past Saussurian theory: short diachrony, long diachrony and the
nature of meaning

The study of semantic change posed a certain number of questions to the field of ktructura
linguistics at large. In fact, its original paradigm, the now classic theoiyanfssuré1916)

did not provde a satisfactory framework for diachrony. | agree Witseriu(1958,esp.chapt

VII, 135-161) who states that the study of semantic change cannot be carried out in terms of

t he Saussurian categories of Al anguageo and

he defined them :

AEN | os %l timos tiempos se hairla@flexdeado a
las dicotomias saussureanas. Se ha dicho, con razén, que hay que colmar el abismo excavado
por de Saussure enti@nguey parole Y, por | o que concierne a

en la necesidad de colmar el abismo esitreroniay diacronia*®Coseriu 19589)

For De Saussurdl916)c hange i s exterior to the syster
(Aspeecho) and not i n Al ado gat effect thdidystenfaf u a g e 0)
il an ghatesdilnmdable Indeedf or Saussur e, fiils aynchranedy as a

natur e, and di ac hr oTieg changes are isolatédepbenanena puatheo | e 0

structur al relations stay. However, Coseriuwu
theory I n whi ch el ement s exi st t hrough a
opposi cioneso) . Rlaranis shanges affact words, but notHamguagel in its

16 fLately, the necessity of reducing the rigidity of Saussurian dichotomies has been progressively signaled. It
has been rightly said, that the abyss created by De Saussure between langue and parole has to Badyridged.
with regards tol a n g u a g e &sity of Wridginghteecabyss between synchrony and diachrony has been
insisted upon. o
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synchronic state as a system. Yet, if the elements of the system are modified by an external

cause, the entire system is in turn modified

This theoretical weakness is athleads linguists, and especially cognitive linguists, to
guestion the very distinction between #flang
between synchrony and diachrony. Indeed the system must be modified in diachrony as there
cannot be changgsn | anguage that solely affect one
Aparol eo) . However, cognitive linguistics i:
develops some of its aspects. It considerstti@tsign is arbitrary in that it is th@oduct of
conventionalizationMoreover  agritive Grammar is strongly committed to the symbolic
nature of | anguage, and in thi@ayloréa®pEct i s p

The idea that the systembs structure 1 s i mmt
of language, and cresta t heor et i cal par adox, or fitensio
RémiGiraud(200Q37) terms it:

fiLe changement sémantique souleve en effet une énigme fondamentale qui tient a la
contradiction apparente entre la dimension normative des significatidesiretlimension
évolutive’0 (RémiGiraud 200087).

Contrarydb Saussureds focus on sy nmobtofoXbcenturyd st at
philology was strongly focused on diachronyaul (1880) for instance, stated that the

synchronic view alone was a reduction of linguistics.

ALIi nguistics in the nineteenth <century
humanities. The study of a language was always about the language as a historicalsentity,
an object that could be understood against the background of its development in time. What is
true for the discipline as a whole holds true for its subparts as well: the investigation of
semantics took its origin (and even the temanticstself wascoined) in the investigation
of me ani nEckadth\eomHeesinger, and Schwarze 2003)

" #Semantic changdoes indeed bring oat fundamental enignthatlies in theapparent contradiction between
the normative dimensioof senses antheir evolutionarydine nsi on. 0
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What happened between themme s i n whi ch fApanchronyo was st
fashion and the times in which synchrony and diachrony have come to be perceived as tw
different theoretical branches of linguistics?

Al | fut un temps, i y a bien | ongtemps d:¢
courants de linguistique généraleset r uct ur al i st °siéclp avecaFerdimamtn u | e
Saussure, Gustave Guillaun@h o ms k y etc. , | 6®t ude dobéune | a
gl obal e : on raspectdsynshtoniqug diiaa ¢ h rpcarsi qube Dess | an

micro-conflits internes, mais aux dimensions scientifiquestentielles ont naturellement
conduit & opposer des miedbo mai nes ~ -dématnes. mCéest dans
les Ecoles opposant la linguistique diachronique et laiktigue synchronique sont né&sd
(Guillaume 2010: &)

Theni ti al Apanchroni co appr adequatdorslanguage as ap hi | 0 ¢
object of study. Rilology subsequently focusedamly on long diachrony issueklowever,

we now face further dichotomies within diachrony, as short diachrony is often considered
separately from long diachrony. Short diachrony is oriented toward real time observation and
therefore toward directly applicable tools. It is in tune with the society producing a new
language embedded in a new paradigm of diffusion. FHoton (2009) short diachrony

typologies differ from long diachrony ones, and she adds that:

Aéon peut dire gqgaeemé®voldetil an n®ell oge er (
de concepts) en diachronie couftiz(Picton, 2009 263.

In a way, the rare neologies that may be detected in short diachrony are remarkable in terms
of how quickly they appear and develop and in terms of their concepthalest and

strength. If their number seems poor, pure neologies are also few across long diachrony

8 There was a timdong ago..long before the birtlof diverse currents of general asiucturalistinguistics
witnessed in the twentiettentury, with Ferdinandde SaussuresustaveGuillaume Chomsky etc., whenthe
study of languagewas conceived holistically. synchronic and diachroniaspectsof language were not
distinguished|...] Internalmicro- conflicts, with existential scientificdimensionshave naturally led tooppose
micro-domainsto othermicro-domains It is in this contextthat theSchools opposing diachronic linguistits
synchronic linguisticsvere born

YR we can say that evolution in short diachrony is
conceptsh
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corpora and there is no consistent statistical study yet to show that their proportion is similar

or different with respect to the time span corpoeer.

It is surprising that the study of neology is rarely taken out of the framework of long vs. short
diachrony. The question of where the time scale limit is set between those two receives a
largely vague approximation. Nevertheless, in the literati@aing with semantic change
rather thameology this distinction is challengetllerlich & Clarke (1988have challenged,it

at two levelsFirst, they question the suitability of opposing diachrony and synchrony to study
change, arguing théitt he nat ur e o fo(Nerea&dlarkg1988&3) andithatn g e

i He explanation of meaning should be based on the fact that meaning is dynamic and
everc hangi ng, Asomet hingd of which change seei

can only explain what meaniiid) i s, by expl ain

This arguments strong since it places the study of semantic change at the heart of the study
of meaning. Second, instead of viewing short and long diachrony, they consider that semantic

change takes place in two temporal and causal phasge: and macredynamics:

i Mi @ynamics or short term semantic change is related to the actual -gveeth

macradynamic or long term semantic change toitstongr m c on s(bidJuences . 0

Micro-dynamics refer to the level of the idiosyncratic innovation, or creativity, nvigi
speeckevent whereas macbynamics refer to shape and structure factors in language.
Coseriu(1958) also makes this distinction. This theoretical posture Hat framework to

formulate a hypothesis to delineate the dynamics of language evolution:

AOur hypot hesis 1is that there exists two
language, one towardarbitrariness (related to macralynamics), the other toward
remotivation (related to micredynamics).Their interaction structures lortgrm semantic
¢ h a n (@erlicho& Clarke 198880)

Now that the major differences between the theoretical frameworks have been outlaid, | am
going to look into more detail at the contributiaitered by each theoretical school to answer

the question of semantic change.
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To start, the following section describes the contributions of structural semantics, including
lexicological and terminological approaches, and focuses specifically on typolofyies
semantic change established in those perspectives.

1.1.2. Typologies of mechanisms internal to language

Typology aims at classifying linguistic patterns, and tries to unveil some degree of
systematicity in these patterns, either ciasguistically or withn one given language. In this
section, | deal with typology in the sense of a structural classification, and terims of
language typology. The latter establishes relationships between different languages and

organizes them into familigs.

It is usdul to distinguish lexical typologyrom semantic typologyLexical typologyis the
Across |l inguistic and typol ogiKopfdvskagaTammn si o n
(2008 5). It is concerned with how the lexicon absorbs semantic material into words and how
this material is organized. Lexical typology includes phonological, morphological, syntactical

and crossinguistic considerations, whilsemantic typologys more restrited to the study of

meaning patterndRobert 2008)

The literature abounds with different types of classifications. | have chosen to gather
approaches that study factors internal to | a
change) in this sectip as opposed to approaches thiaidy external factors (either called
Acauseso or Amotivationso) . Some of the | is
include studies of external factors, but very rarely bridge internal and external factors
dynamically. The contributions in terms of external factors are dealt with separately in section
1.1.4.Choice of focus and theoretical divergences bring about four types of lailguageal

typologies:

-Typologies of morphological productivity, focusing tdme rules and mechanisms of word

formation

-Typologies of neologisms, in which | focus more particularly on formal and semantic
neology (creation of new words and meaning shifts) rather than grammatical ones. These
typologies strongly focus omhetorical figures governing the processes by which word
meaning changes.
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-Those two types can combine, giving a broader approach including morphology as well as

rhetorical mechanisms.

-Classifications of semantic change mechanisms.

Typologies of neology encompass madhat semantic change issues since they include work
on morphology at a larger scale and include grammatical aspeutsably
grammaticalisationalso referred to agrammaticizationthe mechanism by which a content
word becomes a function wqgrdand syntactical, crodsguistic, as well as wider
lexicological considerations which are not directly related to the object of this study. Works
on grammaticalisation support the idea difectionality, since lexical items become
grammatical oas but ot the other way round.shall only briefly mention those phenomena

and focus on elements of these theories that are directly useful to the purpose of this work,
that is to say theoretical aspects that provide insight as to lexical semantics meargndrshift
fact, a great amount of research on semantic change focuses on the functional lexicon
(function words)and | focus more specifically on the substantial lexi@mn t h e rplamca | | e d

or fAcomortdsg nt O

1.1.2.1. Typologies of morphological productivity

There is no total agreement about word formation, or how new words are coined in terms of
meaningform association relying on pexisting words. However, there are a series of
processes that most linguists agree on, as is the case for most mechanisrheddesgcri
Bloomfield (1933)

In this area again, the distinction between synchrony and diachrony may be questioned, since
what is at stake is a prosesinfolding in time.FernandeDominguez(2009) analyses
productivity in English word formation, relying dMarchand(1966)wh o has a-fAsynct
di achronico view, ot her wi se cTaourdiee(ti985fiapda n c hr o
Rastier (1999)This view, inclusive bboth synchrony and diachrony in a common paradigm

seems satisfactorgince morphological processes of word formation are similar in synchrony

and diachrony. The distinction does not seem to bring further insights to this field of study. It

therefore seemunproductive to forcefully apply it to the phenomena for theoretical purposes.
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1.1.2.1.1. Major mechanisms of morphological productivity

There are two major morphological mechanisms involved in the creation of new words (or
lexical innovation: derivation of an esting word (by affixation of bound morphemes:
prefixation and suffixation) and compounding (by association of existing words or parts of
them).

Derivations are built on a pexisting word, with the adjunction of an affix, which can be
either a prefix ora suffix. For instancdappinesss derived by suffixation i nessfrom
happy andunhappyis derived by prefixation in un from happy Derivations may also be
applied to proper nouns. Examples are often political, as in Figadtwyste to say pre
Sarlozy.

Compounding combines two or more fanasting words.Blackboard is an instance of
primary compounding (two nouns combined), wheresescemakeis an instance of synthetic

compounding (a noun and a verbal element combined).

Other important processes aanversion back formation and blending.

Conversion is a shift from a lexical category (pafrspeech) to another, for instance when a

noun or adjective produces a verb (aarnremail” to emai).

Back-formation is the proess by which a word looses a morphological element. This
intuitively goes against the more traditional process by which morphological derivations add a
free morpheme to a base. Examples of Hackation raise a series of disagreements.
(Sablayrolles 2000219) mentions that for some linguists, the chronology does not seem to
matter as much as length does, and thereforepti@omenon is analyzed backwards.
Backformation calques its process on other known processes, for instance when creating a
verb from a noun ending iinon in English, such as the vealbculturatebeing created on the

basis of the nouacculturation Thisprocess imitates the opposite usual path, in which verbs

give birth to nouns by adjunction of the suffion as ininsert" insertion

Blending refers to the creation of a new word composed of parts -@x@ng words. A
famous example is the wottunch, based on the biof breakfast andi unch oflunch The
press is a goldmine of innovative blending processes, for instanbtondeuses forms such

as hacktiviste based orhackerand activiste( fi a ¢ t onbeugyeoigig based orbeur (a
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slang word to refer to second generatiblorth-African immigration in France)and
bourgeoisié’. These innovations mostly have a stylistic purpose and may be adopted or not
by the readers. Journalists greatly participate to the coining of such blends.

1.1.2.1.2. Factors and constraints in morphological productivity

Morphological productivity studies most importantly include processes of word formation,

but also other factors that impact productivity such as enhancing or constraining factors, as
well as issues ofvailability and profitability, gradation within productivity, and ultimately,
measurement. Their scope is the coining of foneaning correspondences by users via a
morphological process. Possibilities of coining are theoretically infinite. Coining depands

user creativity, but the latter has to abide by the rules and constraints of productivity.
Therefore productivity may be seen as a set of possibilities of word formation while creativity

is the deliberate action of coining a new measforgn availablein this set. However this

view iIs | argely contested, since some autho
synonymously while others distinguish betwe
typical of | it er ar BerndnderDgmiregue200956) of t he press

Corbinintroduces the notions of availability and profitabilffy A d i sponi bi |l it ® et
that regulate the possibility of coi Rarng anc
Corbin (1987 17),

A B productivité désignene f ai t ° | a fois |l a r®gul arite
di sponi bil it &dikeréclsémarft fa possibilité de @&astruire les dérivés non
attestés, de combler les lacunes de lexique atees¢té, | a r e nadaddld possibili@,de c 6 e st
sbappliquer ” un grand nombre de bases et/
attestég’

?n the newpaperse Monde there arel3 occurrences of the wokburgeoisiebetween 197 and May 2012
and 6 occurrences bhcktivistebetween 1999 and may 2012. Source: lemonde.fr

ZAProductivity indicates in fact at the samgtoti me th
build nonattested derivatives to fill the gaps of the attested lexicon, and profitability, i.e the possibility to apply

to a great number of bases and/ or to prodrFerndedea gr eat
Dominguez22009 59-60)
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These factors tend to condition coining, while other types of factors may facilitate or constrain
word formation.Factors facilitating word formation are: cognitive simplicity, easy access (in
terms of memory), fitting with known (unive
new item is) and semantic coherence (clear meaning association betwegartband target

word), also referred to as transparency. There is a gradation in transparency as some words
may seem to be of obscure composition when the process of formation is not visible any more
while appreciating the form. For historical reasomsne words may keep a relatively high
transparency over time while others do not. For instamaleappinesss transparent, while

gospelis opaqué& (gospelcomes from the OE. compougdd d sfipgeolod spel | & and

AGodos spell o, arpfetatio®). et ymol ogy mi sinte

Conversely, there are factors which constrain productivity either-tnogsstically or within

a given language. Within sbpal | e d A u n i-limgeistic) adnstrain{skeemandeg
Dominguez(2009 Chapt 3) lists blocking, complexity basedering and choice of the base.

For English, the author lists complex structural constraints (at the level of phonology,
morphology, syntax and semantics) which affect the form of neologisms, as well as pragmatic
and argument constraints, which affeatithuse. These constraints are themselves classified
differently in various typologies of constraints, however the main mechanisms described
below are acknowledged by several recognized authors in the field.

Blocking (also referred to gwe-emption is the process by which a potential new word will
not occur if there exists an exact synonym or homonym in the given landgeexgéndez
Dominguez (2009:73) cites the exargp given by Plag (199950) of the item *liver,

potentially derivable fronto live, being blocked by the homonylier, the organ.

However, the history of language contacts has shown the weakness of thas ridgards
synonyms,sinceit does not seem to have applied to borrowings. In English, for instance,
numerous words have synonymic equivalents of Germanic and Romance roots, following the
Norman conquest of England. It is considered today that up to 30 percent of the English

vocabulary is of French origin. Howeyein most cases both Germanic and Romance

%2 The example of gospel is given BgrnandesDominguez2009: 68) citingDressler (2005:271)
% Source Steinmetz (2008: 21211)
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synonyms have survived, specializing only in terms of register, as items of Romance origin
are generally perceived as more formal or refined, while items of Germanic orgin ar
associated with common language. Examples are numerous, sbatthday/anniversary

give up/renouncebrotherly/fraterna) job/profession or quick/rapid (the first of the pair

being of Germanic origin, the second of Romance origin).

Moreover while deliang with near synonyms, the items may specialize over time and coexist
with related but ultimately different meanings. (For instance the borrowieglsandnerd in
French were quasi synonymous, until a positive connotation became attached to thddirst wh
the second gained a negative connotation attacheertain sociabehavious. Finally, geek

gained in frequency of use compared to its competitor.)

The second constraint, complexity base ordering, refers to affix restrictions in terms of word
class §eeAronoff 1976for the Unitary Base Hypothesis in generative gramraad choice
of the base refers to how frequent the base is (the more frequent, the more productive), as well

as its length.

Additionally, complex phoological restrictions apply in morphology, to avoid difficulties of
pronunciation, for instance the suffixy cannot be added to a word ending ous As for

syntactic constraints, an example is that the siifilde can only be added to transitive verbs.

This rule also appl i es déjourdnijoaon c(hif rfoamr dianys ttao
but fddta n A & n whainc h poses pronunciati on probl
cacophony; therefore it has been reptcebdyd afin n ®e ceevann®é thi s goe
division betweenjour/journée an/année in which the first item of the pair is purely
chronological while the second refers to time unfolding (example giveriidike 1999 55

56).

Semantic constraints may be the most abstract sfralttural constraints, which may explain

why they are often described together with other structural constraints, or pragmatic ones.

All the aforementioned rules, like all rules in linguistics, are subject to exceptions. Moreover,
they often do not covehe spectrums of language contact isaresborrowings. Borrowings,
by nature may require unusual modifications to bear inflections in a target language. For

instance, when Swiss, Canadian @wlgian French borrow the verto park from English,
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and ceate the verlse parger, they calque its reflexivity ontse garerwhile to parkis not
reflexive in the first place. Moreover, there is no verb in French endingen and again a
calque takes place, based on the French endinggjuer (as in bloquer, to block, for
instance) such that the form resembles other known forms. Additionally, this is primarily an
exact synonym o$egarer and this goes against the aforementioned blocking rule. Speakers
of Canadian, Swiss and Belgian French, however, tend toseisgarerto refer to the
maneuver while they usse parquerto refer to the finished state of the maneuver, therefore
introducingdifference in terms of process and state. Prestge semantic differences are
numerous in English but few in French. The calque here goes from English to French. They
also tend to use thee garerwhen they do so in garage by opposition tese parque in a
parking (French borrowing to refer tparking lots otherwise namedar parkg. However,

these semantic shifts do not seem to be attested by authoritative lexicographic references yet.

The TLFI gives this information:

AEmpl. pronom. réfl., fam. are. Mettre sa voiture en stationneme8tnon.se garer

(Dict.xx®s.) 2%

It does not, however, tackle the subtle semantic shifts taking place. Numerous examples of
this kind show that there is a lot of room for creativity that morphological producthaty

only encode as new processes appear. It is strikirignmitia the growing use of thenfernet

and a generally enhanced state of language contacts, these rules tend to be overlooked by
creative freedom. It must also be noted that English has more foleseof idiosyncratic
creativity than most European languages, especially French, which is conversely, much more
restrictive and conservative. One may wonder whether languages are dependent upen change
driven societies that encourage idiosyncratic crégtior conservative ones that encourage

the preservation of language from external influences. Moreover, most of purely
morphological ruldbased understandings (apart from some that include serpaagimatic

or cognitive levels) tend to simply ignore extal factors. These factors may be of

sociological and historical nature, for instance trends and politically imposed language

% Rare and familiar reflexive pronominal use To pu't 0 n e & Synonmyenpbus ofse garear ki ng.
http://atilf.atilf.fr/dendien/scripts/tifivs/affart.exe?19;s=3826989510;?betaccessed on the 16/04/2012
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contacts or restrictions having to do with

opinion, those factors are extremebyyerful and simply cannot be ignored.

1.1.2.2. Typologies of r hetorical figures

The groundbreaking work dBréal (1899)is one of the earliest typological approaches of
semantic change, that has been followed and expanded on by most research in the field. It
encompasses lexical change but atsorphological typology, as well as an approach of
motivations(causes). However, the work is largely centered on langudgmal processes.

The author lists two major types of onomasiological changes: specializatignr(e st r i ct i c
du S e n s 0 Gtion/marrowing edepernding on the terminologies) and differentiation
(A®I argi ssement du senso, or extension/ br o
becomes the strongest representative of a meaning, differentiation is when two synonyms or

near synonym diverge and specialize.

Br ®al 6s examples of specialization mostly ir
to French. For example, Ldenum meani ng AfApr odandthd,aBréap sul t s
1899 121).

The term specialization is used by later authors to depict evolutions in shorter spans. For
instance, the worthoundhas specialized over time. It used to refer to any type of dog and
specialized to refer to hunting dogs specifically. Howgther lexicalunit referring to any dog

is still considered archaic, as the OB Bttests:
fil. A dog, generally. (Now onlgrch. or poetic)
2. a.spec.A dog kept or used for the chase, usually one hunting by scent. Now esp.

applied to a foxhound; also to a harrighe) houndsa pack of foxhounds.

Differentiation, for Bréal, is the opposite of specialization: it is the result of historical events.
For instance, Figain, (gainin the original spelling) used to refer to the harvest, and widened

to mean all types afarnings obtained from wofBréal1899129).

% Oxford Englis Dictionary, accessed online 09/ 05/2012
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For semasiological change, the major mechanisms the author describes are
pejoration/amelioration, restriction/expansion, and metaphor/metonymy. He also underlines
the importance of polysemy, which he describes as a sign that a culturansed{see Bréal

1899, chapter V)

Across the many typologies in the field, the ones put forwamldgmfield (1933)andBlank

and Koch (1999b) seem to stand out. They also expandBrgals (1899) classification.
According toForstors synthesig2005) the central rhetorical figures that are considehed
engines of semantic changes across various theories are metaphoric extension, metonymic
extension, broadening, narrowing, melioration and pejoration. | have grouped them with other
terms that refer to the same mechanisms for clarity:

1. Metaphoric extensn, or metaphor. (Avord gets a new referent that has common
characteristicsor shows similaritywith the previous referentsMapping of one
concept onto anotherg.g.Head of a community

2. Metonymic extensionor metonymy, also referred to esntagion (A word gets a new
referent in contiguity with the previous refergné.g. White houseThis often implies
acultural dimension

3. Broadeningalso referred to asidening, generalization or expansi@mword goes up
from a level of subordination to one sifiperordination) .g. Dog (a specific breed
all dogs)

4. Narrowingalso referred to aspecialization or restrictioa word goes down from a
level of superordination to one of subordinatiew) deer(wild animal' deer)

5. Melioration & pejoration (a word gains positive or negative connotatierg. nice

fignoranf f o'"odhites hp!| edllgfama ppy, bl e'sfissetdo.pibd i ssf u

In English, one of the most accepted and widespread typologies is the one established by
Bloomfield (1933) In addition to the five figures listed above, he includes synecdoche, or
change anchored in a wiegbart relation, such as the ausf Paris to referto the French
government Semantic change via pasthole transfer of senses, synecdochehas been
acknowledged sincBReisig(1839)and Darmestete(1887)even if the latter does not use the
termfisynecdoche 6 p r e fdeakwithi n g umad er t he headings fAnarr
Synecdoches a type ofmetonymy;however the exact relationship betwesynecdochand

metonymy has been thoroughly discussed theoretic8lijnecdochemay apply at the
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taxonomical level, in a gentspecies relationship, or more largely at a pdrole level,
where its definitions collides with metonymy or meronyrNerlich and Clarkg1999) in a
historical summary of the evolution of the definition syinecdocheexplain that only the
genusspecie type of definition has been kept, while the wipale¢ type became solely
defined by metonymy.

For clarity, synecdochés classified here as a subtype of metonymy, and is therefore included
in the five types above. Similarly, casesméiosis and hyperbol@r changes in intensity
towards weaker and stronger meaningay be included in the melioratig®joration
category These may reflect euphemistic uses, accordingréal (1899) For some authors,
such asNazar(2011a) euphemism stands as a category on its own.

Indeed, whether strengthening and weakening are figures by themselves or whether they
should be subglided in lists of more precise phenomena is questionableBlaok (1999

andBlank and Koch(1999) in continuation with Bréal, the question is rather whether words
undergo specialization or generalization. On the taxonomical plane, theyp-dggonymic
transfer(horizontal shift in a taxonom3f) Howeverco-hyponymic transfer may be classified

under the same umbrella as generalization, as it often refers to vague denotation obtained
through the resemblance of referents. To tBiepmfield (1933)addsantiphrasisor change

anchored in tb use of the opposite meaning (often sarcastic ordedpiautoantonymy or

change of a word's sense to its reverse meaningbadjn the slang sense of "gotds well
asautoconversethe lexical expression of a relationship by the two extremes of the respective
relationship, e.gtakein the dialectal use as "givé’ In etymology, meaning reversal patterns

are found across languages and centuries, such as thpet@d¢érewhi ch meant At o
compl et el yo an gerdgrandd-r.périrg t m mbag Spt her s, me an
The reversal relationship is sometingesnplex as it includes logical continuum from a state

to another. For instancene who has given something away completely has therefore lost it,

in the sense that it is not available to them anyméaa. simplification purposesthe

aforementioned rhetizal relations may be gatheradder a single heading:

% For instance the worgineconds used to refer to all types of cones from any conifer in British Columbia.
Source http://www.odlt.org/ballast/cohyponymic_transfer.htmtcessedn 09/05/2012

" http://en.wikipedia.org/wiki/Semantic_change
50



6. Contrast relationsantiphrasis, autantonymy and autoonverse

One last process ifolk etymology, also called popular etymologyy which people
spontaneously attribute a meaning to a waydanabgy, oftenbecause it intitively sounds

like another even if their meanings are not reatglated. This can occur either within the

given language or througlesemblance with another language that is in condacexample

of this is the Dutch wordhangnat( A hamolwwetk | i t er al ), gfwhichthe gi ng
form was associated to Frenchmag while its constituent parts compose a transparent form

semantically.

To summarizehe cited rhetorical figure§rzega andSchoner(2007)classify them in terms

of relations:
1. A silar todrelation (metaphor)
2. Aineighbor ofodo relation (metonymy)
3. Apart o fsyimecdoenk at i on (
4. Akind ofo relation (generalization/ speci al
5. isi bl i ng ohyponinicdrdnsfdr)i on ( c o
6. Aicontrast t o0 r ehtenymyautwcofverseY i phrasi s, auto

They also note that these relations may be combined.

1.1.2.2.1. Combined processes

Metaphor and metonymy may intervene according to different schemes and combinations.
Two types of combination networks may be distinguishiiadial shifts andchaining shifts.
Balbachar(2006)illustrates these two processes with the gXamfheadfor radial shift, and

volumefor chaining shift:

51



sememe [Meaning ‘head’

S1 |lll)l) er part of human body

52 seat of intellect

S3 lite (cf” it cast him his head)

54 mmage of head on one side of com
S5 knobbed end of nail

56 foam on top of iquor

57 top of page

S8 tully developed part of boil

S0 end of table occupied by host

Figure 1 Radial structure of the semantics oheadaccording to Balbachan (2006)

rmetonymy metanymy metaphor sememe [Meaning ‘voluine®
e e e e 51 roll of parchunent {disappeared)
52 book tome
S3 size, bulk of a book
54 size, bulk of other things

Figure 2 Chaining structur e of semantic change fovolume(ibid.)

Both shifts involve combined processes of metonymy and metaphor, however in the first case
they all derive from S1 whereas in the second S4 derives from S3 which derives from S2,

itself deriving from S1.

1.1.2.2.2. Typologies of neologisms mixing morphological
processes and rhetorical figures

Sablayroles (1996) in his exhaustive typology of typologies for neologisms (mostly in
French) asserts that he came across more than a hundred different ones. However, these
typologies include phenomena of neology at large, whereaddbieralthesis is focusing on
semantic neology. This variety is explained by the author by the fact that different criteria or
lenses are used in each approach: morphological productivity and rules of word formation,
semantic criteria, etymologicahdfunctionalcriteria. Moreover, these typologies may prefer

a lexicological, psycholinguistic or a sociological perspective or a literary, historical,
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terminological or discourse analysis one. They may also combine some of these aspects to
some extent. This makes sigasis extremely difficult. Another layer of complexity is added

by the choice of content, whether the authors try and grasp rules for a given language or
several, or for a given domaispecialisedor not (street talk, specialized vocabulary in
professionh environments, etc.). These typologies look hatw word meaning changes.
Sablayrolles(1996) adapts the typology of ournier (19911985) with some additions and
changes, and chooses to organize the classification in terms of lexical productivity, that is to
say, the processes that lead to the formation of wdBys.doing so he integates
morphological rules of word formation and processes anchored in rhetorical figuttes

same paradigm

affixation matrices
Préfixation construction morphasémantique| internes

1 Prefixation Affixation, morpho-semantics | internal
construction matrices

suffixation 21: flexion
2 1l /! /! /!
suffixation 21 inflection

dérivation inverse

3 Il 1 Il Il
reverse derivation
Parasynthétique
4 I 1 I I
parasynthetic
composition ,51 synapsie,
52 quastmorph
composition /
5 composition, 51synapsie /] /Il
(word composed of composition
several lexical (compounding)
morphemes), 52 quasi
morph
mot valise
6 I 1 /l 1l

portmanteau word
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onomatopée, phonesthén

onomatopeia,

phonaestheme
71fausse coupe et jeu o
phonique: paronymie |rr,1|tat|on_et
7 déformation I Il
71 fake cut and phonic o
) imitation and
play : paronymy deformation
72 déformation graphique
72 graphic deformation
. changement de syntactice
Conversion . A .
8 fonction sémantique /
conversion change in function | syntactic-semantic
construction différente
9 1 Il /l
different construction
Métaphore changement de sen
10 I Il
metaphor meaning change
Métonymie
11 1 Il /1l
metonymy
autres figures (restriction
extens de sens) etc
12 1 Il /1l
other figures (restriction,
extension, etc.)
Troncation réduction de la formd morpholegique
13 I
clipping reduction of form morphological
Siglaison
14 1 /l 1l
Acronym formation
Détournement Pragmatique
15 Il
diversion pragmatic
Emprunt matrice externe
16
borrowing external matrix
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1.1.2.3. Word roles in typology
1.1.2.3.1. Concrete and abstract word use and transitivity in typology

Some early typological approachegls asHugud's (1934) who studiedvord evolution from

the XVIth eentury onwards, give more importance to the concrete and abstract nature of
words in usejncluding idiomatic expressionsluguet 6 s typol ogy includ
institutions and norms, meaningstiction, weakening and degradation, synonyms, and shifts

from abstract to concrete, or concrete to abstfeat.instancea wor doés fival ueo
from physical (concrete)to moral (abstract). The French wondtoiture, used to mean

Amat eriaalglhy 06 $nhr t hamdsXVIftthe dc @ rot uiidguea 1934y st r &
212. In a similar waydivertirwasu s ed t o nrmea dnd hat & physital walue as well

as a moral value in its transitive form (edivertir une riviere, divertir ladouleyfit o di ver t
river o, At (blugdet 103A217-21Y. ddday diertiro s f i rst and stror
is fito entertainfamuseot her s o0 whi | e tsh éivertirenela@si viee of oernm e
oneel f6. The verbdéds previous transitivity wit
and induced change in meaning, although it survived with restriction in expressions such as
divertir(fidaveenttbe attenti onofjom abgtaat b me an
concrete values as shows the French rztiment(spelledbastimenin the XVIth Century)

which used to refer to the action of buil di
(Huguet 193£231-232). Huguet explores the relatgiip between words and ideas, and also

depicts transitivity issues although he does not offer a substantial theoretical framework for

the analysis of transitivity changes. The latter are well depicted by frame theories and

actantial schemes.

1.1.2.3.2. Actantial schemes

Indeed, a share of meaning evolution is anchored in the changes in the relationships between
words in their direct linguistic context, i.e. their respective roles when they combine. These
relationships can be analyzed in terms of frames, or actasuimme to determine the
changes in the roles that words have with each other. For inst@ao&Giraud (2000)

studies the inversion of actantial scheme for the French waordn the XVIith entury,

s 0 me oair adesred to the way someone was behaving, in the sense that people were
consciously acting to be seen under a certain light. This agentive meantad thifa no-

agentive meaning in the XXtlentury, asairr at her referred t o someon
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the idea of being seen in a certain way by other people. In the first sense, there is an intention,
i n t he second t her e I &5 nndotving aTdifferent scheme rine f | e ¢

grammatically attached eext.

1.1.2.3.3. Pustejovskyan approach

Adelsteins (2007) doctoral thesis and ongoing works, look at word meaning evolution in a
Pustejojskyan perspective, and analyze specialized languagethiececonomic and financial
world, in a variational dimension regie the author studies ArgentinigBpanish. The
interesting point of the Pustejoskyan framework is that it allows for theoretical modeling of
partial meaning transfers and mappingustejovsky(1995:76)defines four aspects of word

meaning, namedualia:
ACONSTI TUTI VE: the relation between an o
FORMAL: that which distinguishes it within a larger domain;

TELIC: its purpose and function;

~

AGENTIVE:f act ors involved in its origin or #l

Adel stein showed at %he nfi her nNedagia pmiiedades meo | o
linglisticas: investigaciones sobre el espafiol de la Argentivadthe Spanish worg@antalla
(bothboardandscreen)underwent mapping in terms of functidel{c qualia) and in terms of

object €onstitutivequalia). The same telic function applies whether we talk abpantalla

as aboard (black or white board or as a modern screen, since both are usetisfay
information. Howeverthe constitutive qualia differs since the board is made of grey stone, or

of coated plastic, whereas the screen is made of complex plastics, and technology such as
liquid crystal display. She shows how timegrationof this word in the realm of finance in
Argentinean Spanish subtly enriches its semantics by adding a new constitutive function.
Words may travel from specialized terminology into mainstream language and oppositely,

gaining and loosing fine aspects, within orcas dialectal variation.

2 http://www.iula.upf.edu/agenda/age040ca.htm
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The aboveamentioned works rely on a mostly mechanistic, Hitnguistic perspective. Some
of them also include discussions about the

some studies focus exclusively on theses causes.
1.13. O# AOOAOGS AT A Oi 1T OEOAOET 1T O0d06 AAAOI 00
1.1.3.1. Historical, social and emotional motivations

History and major political and cultural shifts both impact and are impacted by semantic
changeBréal (1899: 124underlines th necessity for a historical understanding ofjleage

in a simple demonstration:

AON doit voir combien il est nécessaire que notre connaissance d'une langue soit

étayée sur I'histoire.'histoire peut seule donner aux mots le degrémeision dont nous

avons besoin pour les bien cprandre.Supposons, par exemple, que pour connaése
magistratures romaines nous n'aydiaitre secours que I'étymologie. Nous aurons : gqaux
siegent ensemble (consules), celui qui marehe avant(pragor), 'homme dela tribu
(tribunug), et ainsi de suite. Ces mots ne s'éclairent, ne prennent un sens précis, que grace au
souvenir que nousn avons, pour les avoir vus dans les récits des histodiams les discours

des orateurs, dans Iésrmules des magistrats. En mé temps que I'histoirexplique ces

mots, elle y fait entrer une quantité notions accessoires qui ne sont pas exprinfées

Not only it is necessary to analyse language against the background of history, but it is
striking to look at the importancgiven by people to neology in history. For instance, the
importance of the study of neologisms was evaluatediliyy (2009) in XIXth century
France as fAobsessive, 0 relating it with the
after the excesses of the Revolutiqilby 2002 676) Indeed, the constant need for an

understanding of new meanings may emerge from the desire for newness in society at large,

% AWe mustseehow necessary it ithat ourknowledge of a languadee supportedby history Only history can
provide wordswith the precisionwe need to understand them propeByppose, for exampl¢hat in order to
understandhe Roman magistraciese have noother help tharetymology We obtain those whaosit together
(consules)the one who walkdorward (praetor),manof the tribe(tribunus),andso on It is only thanks tahe
memory we have of these wordsaving seen thenm the accounts dffiistorians in the speeches afrators in
magistrate8 f o r that thesevprdsare shed light upon, and take on a precise meaAinthe same time
that history explains these words,ailso incorporates a series a€cessory notiongn them which are not
expressedo
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at the sociological and individual leveBociologically, the change in terminology is highly

related to critical historical trangnhssuch as the French Revolutidfor instance, the words
monsieur and madame(fi isd0 and fimadan®) were i forcefully- replaced bycitoyen and

citoyenne( fi ¢ i ) after theé Reviotion; however these changes didt persist and the

original terms wee quickly reinstituted. These types of imposed vocabulary changes are still
happening today in countries in which there are governmental bodies and recognized
institutions that have the power to do so. In France and Spain, for instance, numerous attempts
at fAcorrectingo attested pejorative connotat
replacement of the expressidemme de ménagé icl eani ng | ady o, I it
w o0 ma n dechnibign/ienne de surfagg c | eaner 0, | i tiecriagbmespondi s ur f a
to feminist criticism and value the work status. Although official sources, such as newspapers

and TV, tried to adopt the new term for a while, the trend quickly faded, as people kept using
femme de ménageé\ series of compromising ex@®ons became more popular in the
meantimedame de ménagefi c | e a n i aidga doraialey fione help) , among ot h
showing high hesitancy on the part of speakers to find a politically correct expression while
avoiding the one forced upon them. Irakce, a series of laws relative to the correct use of
language and its eudtion attest to an effort governmerdl level, empowering terminology

commi ssi ons. For exampl e, t he ACommi ssi on g
provides instructions tmstitutional bodies as to the vocabulary they shadd, whichare

published in the Journal Officiel, the organ of the French Government. Moreover, there are
laws on the protection of the French language which attest to the linguistically conservative
atiitude of the French government (see laws of 1989, 1994 and ¥d9as@eful diffusion can

encounter failure, howevédainguage is a powerful tool for politics, ideology or propaganda,

as brilliantly demonstrated biKlemperer (2003) with real data andOrwell (1949) with

fictional data, among others.

%0 Source: http://www.tlfg.ulaval.ca/axl/francophonie/HIST_FR_s8_Revolution1789.htm. Last accessed on
23.03.2012

%1 Decree 8103 , 2¢ junel989 instituting a «Conseil supérieur de la langue francaise et une délégation
générale a ldangue francaise (High Council for the French Language and General Delegation for the French
Languagg Law 94665, 4th august 1994 A L o i T onuhe aose of jhe French languagew 96-602,3rd

July 19960n the enrichment of the French Language.
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In effect, words intrinsically capture and categorize concepts, ideas and referents in different
ways according to and impacting the social and cultural changes. The way we categorize the
world is both dependent on lamgge and built by it. Therefgréhere is an obvious link

bet ween cultur al and soci al pr eoc chapgasini ons a

language, both a mmor of the world and ourselvesd a collective social construction.

This interest raised by semantic change studies also took on various forms such as collections;
in the same way that people collected butterflies and insects in cabinets of curiosities, others
would collect new words, dsttré (1888)did, by systematically isolating 98 words that have

undergone radical change over centuries.

The psychology of speakers and their interaction with society and euffutaken into
account in some works on semantic change, although the interest it raised has not equaled
(yet) the interest for languageternal and structural classifications.

As for Ull mannés typology, Br ®al 6s early wo

psychological motivations, summed upTraugott andasher(2002 58,59)as follows:

5t

(i) avoidance of difficulty

(i) securing of geater clarity

(iii) taboo and euphemism [ é.]

(iv) fading and discoloration , or | oss of s

(v) external factors such as cultural <change
1.1.3.2. Early approaches of psychological and emotional causes

According to Ullmann (1962) Sperber(1923) applied a Freudian approach to semantic

change issues. His argument was mainly based on the emotional attachment speakers develop
with certain t ocpntress f ena i a m scentaedbaef maaridt rlact i on
ficentresof ex pansi ono he means topics which we a
met aphori cal processes ceanteesod e sactrtirbaect o tome o ihe
speakers tend to bridge other topics with the emotionally valued ones, therefore creating
analoges and variety. Ullmann shows how fashionable topics in an era tend to produce

idioms, such as the plethood religiousbased idioms in XV century France (such asay
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comme la messéias true as masso), science and med
Revolution (such athefiel ectri fyingo effect, or fAcentrif
railway derived idioms in thIxX ™ century(Ullmann 1962 202).

SterndsMgdmi3ntg dnd Change of Meaningo is ar
psychological and emotional dimension to the study of semantic change. The author devotes
as much focus to these elements as he does to typological considerations of causes and

mechanismd-e classifies mechanisms of sense change under seven major headings:

- substitution few meanings for an existing referent),

- analogy (e.g. transfer of a sense from a part of speech to another, for instance the
adverbial sense déstis obtained by anatpy wi t h t he adjectival f.
Agui cko),

- shortening,

- nomination (transferred name from one referent to the other),

- transfer (based on similarity between referentsped,

- permutation €.g. beads ipraMeend e atleshalls of the rosary by which
prayers were countestern 1931 353),

- adequation (adaptation of meaning to the referentherg.i a ni ma I' frhusicaln 0
instrumend).

Stern distinguishes between changes in the objective world and changes brought about by the

i ndividual 6s appr(se=daGeeraeitsold83280f Hetnfalkes avdbinctior

bet ween change and Afluctuationodo, the idiosy
is one of the origins of long term change. It is striking that such an early work gave central
preponderance to both structural classification as well as @mabtind psychological issues.

In 1931, Stern already dealt with considerations that would become central to modern
cognitive science and prototype theory, notably processes of analogy, meaning transfer and
regularity issues, as well as the role of vagssnand the central or peripheral nature of
meanings. The same may be said of considerations that became central to pragmatics such as

speaker6s attitude, adequation (cognitive an

%2 Middle English

60



is inclusive of connotatiorat the collective level (encoded in the semantics of a word), at the

sociological level (within a group of speakers) and at the individual level (subjectivity).

To underline the i mportance of ©Gerae@%331:4l0bj ect
states:

AMeaning i s essent ircarhebng depends @lsonoa Wwho usétita t a

when, where, why, in what circumstances, wit
Mor eover, a personods own psychol ogi cal as s
associative background i s fmedumtofithe sgbciitee x t |,
apprehension, may exercise a ceOpctbd) i nfl uen
Stern investigates Apsychic el ements and cat

cognitive and emotive elements. Although a few theoretical assumptions are clearly outdated,
the study of psychological elements seem a necessary additiondisl typology ands

something which has not been dealt witmtyst other works on the subject.

Stern classifies cognitive and emotive elements as follows:

The eferent has emotional valudn¢ emotive elemens permanenand therefore it is
a sematic element), either
o0 emotion is the referent
o or emotional elerents are central or peripheral (as will be developed later by
cognitive linguistic}.
- The anotive element is incidentah$ will be developed later in theories about context,
pragmatics andpeech act theory)
- The speakeowads tha teferent ia dneotionnahr(d may be expressed in
choi ce of tefinpedldyaubsequawdrksadinguistics.
- Other elements of emotion interfere in the situation of communication, such as the
motives of comnanication, volition, factual circumstances (context) gmdgmatic
elements (tone, gesturetic.) Moreover, the awareness of these elements is in itself a

source of emotional content.
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Sternbés theoretical a p p rbetweenhtheodries basedom syrdbelsl 1 n

and theories based on cognition. The ter mi
Afcognitived as he creates a theoretical brid
AThe term O6symbolicd corr esponmethataay wh at

cognitive element of meaning must be, by definition, equivalent to an element of the
languageu s er 6 s apprehension of the referent, and
| at tOp.cit:40) (

He also distinguishes meaning from raayy in the same way that word and speech are
distinguished. To him, emotion is part of the signal, and therefore must be studied within the

context of utterance.

i t signal system runs parallel with the symbols and is able to turn identical symbols

into expressions f o@pcksyy di fferent emotions

Sternalso offers a discussion on the role of mental images, and goes as far as discussing
mental imagery aanfii nner s.pEhis thdéoretfcal position is evidently anchored in

the era in which he is writing and has benefited from much discussion and refuting in more
recent cognitive scienceesearch Stern refers to an early cognitive theory, without
necessadly supportingit, whichpur ports t hat there are fi mag:¢
contends that mental imagery is a third kind of mental content, additional to images and

t hought s. Stern concludes that fibidntB)gThes s eem
image is a fragment of mental activity. It is a symbol of it rather than an expressidses it

Delacroix 1924) However, cognitie elements are not limited to images, he contends, and

include other perceptual aspects.

As regards the pragmatic dimension (that he

centrality of volition and quotes Delacrqik924 374):

A fla thing wereguite indifferent to me | would not sayat

Il n the communication process, the source of
subjectreferentwo r d , 0 i n t he subjective attitudes C
additionally caused by externdhctors. Thereforefit h e I mport of t he |
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communi cated, but whether the hedSteenrl93hccept :

57).

To depict the mechanisms of central and peripheral features in meaning and how they may or
may not be convoked, depending on context and intention, $1&3i: 61)gives the

following example:

il f a speaks bfiorieks as a possible material for facing a building, he is
probably thinking mostly of their colour and external aspect; if he is speaking of bricks as an
alternative material for foundation, he is thinking of their durability and resistancgho h
pressure; if he is discussing the number of bricks likely to be required for a certain
construction, he is turning his attention mostly to their size; and if he is asking about the
numberof bricks delivered last week, he will be thinking of them atstien, without paying
attention, for the moment, to their characte

Stern also highlights the role of vagueness in change processes. Vagueness can be based on
objective uncertainty (related to ong&bs Kkno
(related to oneds knowledge of | anguage):

ALIinguistic and objective vagueness invol
semantic range, owing to lack of definite limits. If a border is vague, it may be easiy over
st ep pbadde8)o (

1.1.3.3. History, sociological interactions and sociolinguistic changes

Stern(193: 59 al so points out tbbuegeoisamdcapadatise have ar d s |, i
different emotionatolouringf or di fferent <c¢cl asses in the spe
this emotionalcolouring pertains to the field of sociology, studied by other authors, notably

Meillet.

Meillet (1906) defends a sociological approaah which speaker interaction is central to
linguistics.He treats language adfait sociaf>inthe | ne o f Dur khei més the

individual at the center of the analysis. Semantic changeoisnded in the effects of the

3 Literally a «social fact»
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distribution of individuals into social groups. Each individual may belong to several social
groups, through which they spread semantic changes, in particuldrori@wings here

defined both as social borrowings and crlisguistic ones.Meillet (1906)analyzesemantic

change througHhinguistic, historical and socialdimensions. At the psychological level,
language is learnt indiscontinuous fashion, as children may attribute meanings to words that
are not the meanings accepted and intended by adults. For Meillet, the discontinuous nature of
transmission also allows linguistic changes to take place. He distinguishes three major
mechanisms:The first type of change applies only to a few cases and is rooted in a
grammatical process. Either the grammatical form of the word is the agent of change or
conversely. One of the examples of this is the wwsthoin Latin that designated human
beings, hat gavehommein French with the same meaning, and then took on the meaning
Ahuman being of t hemméas cgurlaimneats ecxad sgiemae we

The second type of change is when the things referred to by words come to change.

fiLeschangements de ce genre atteignent constamment presque tous lesaisots ;ne
lesremarquequd or squbéil s pr®sentenddé@uebnqgeaperhosedd
(latin papyrum) de chiffons ; lgplumed e f esubstituéeeadplumed 6 0i e sans que |
varié ; et ainsi de suite : les changemensss choses ne se tradui sent
par des changementies mots : car les mots étant associés a des représentations toujours trés
complexes sbassodeentrepa®skamanti ongenérgtion ont
pr ®c ®dente quel ques traits desensmdebeasucoupEe motsd e st
c 6 @dire au fond la variation des notions auxque#ies associé le normdonné, traduit des
changments sociaux plus proforitis(Meillet 1906 :10, ebook version)

The third andmost important cause of semantic change is the repartition of people into

social groups:

3 AThese types of changes apply constantly to almost all words; but they are noticed only when they show
something unique and strange: we $ap a p e r papyrur) af tragsl the irorfeatherhas substituted the wild
goosefeatherwithout any variation in the name, and so forth: the changes in things result only in a limited way in
changes in words: since the words are associated with representations that are always very complex, tBey associat
easily with representations that have features in common with the previous generation. And it is so that the variation in
meaning of many words, that is to say, in substance, the variation of notions to which the given name is associated,
shows deepersoi al changes. 0
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iLe fait fondamental est donc qsoé&épaumot qu
sensd®t endu s 0 ap p lgroupeseestreidtagui existém |[deasnt ®r i eur de ¢
des objets plus étroitement déterminés, et inverséraéhid:12)

This view takes into @ount the associations a word has in a given human group, be it the
distinction between men and women, or a professional, social or cultural Jteene is a
paradoxical dynamic in the fact thetciety at large tends to generate uniformity in language,
whereas specific groups tend to generate differentiation, creating thgargams These jargons

may then spread and enter language at large. They may also be rooted in etymological processes.
Meillet cites the French woralriver for instance, which is etymologically related to the social

group of sailors since its etymology is the Latthripare, ficome t o shore. 0 The
success at getting somewhere loses its strength as theshiftsdfrom sailor vocabulary to the

general language.

Hughes(1992) definesthreetypes of sociolinguistichangessymbiotic changes, mediated
changes and AOr wel | i ams andhnzediaged shanges 8rg definedin i ¢
terms of historical period. Symbiotic change is defined as a process that could take place
before the development of mass media; it is the result of broad social changes. For instance
noble underwent a meaning shiftrom referring uniquely to a social class to acquiring a

moral meaning. Hughes attributes this shift to the breakdown of feuddtigshre same way,
proftused t o mean fAbeneficial to the whole soc
p r o f ihtth@ adventioftcapitalisiiHughes 1992113).

Mediated changestarted to take place in the era of the printing press and mass diffusion of
information. For instance, the meaning lbburgeoistook on a pejorative meaning of

Afexploiter of the proletariato after the pub

AMedi ated changes occur as a result of [
powerful agency, and can be said to havetduit or willing acceptance of a substantial
portion of t he Heaghes2992118c o mmuni t yo (

% fiThe fundamental fact is that a word in the common language of a society, which has an extended meaning, is
applied to restricted groups existing inside this society to objects that are more closely determined,- and vice
versa.o
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The third kind of sociolinguistic changeii Or we | | i a, ingolvecnmanipulgtiers by a

powerful body:

i 6 Or wechahgesavoloe £mantic manipulation bgn oligarchy in control of the
media, usually for the purposes of ensuring ideological conformity via politiopganda
(Hughes 1992118).

For instance, in South Africgroup was substituted toace andtownshipsor locationsto

i n evhite urban & a s 0, under the pressure afusedfpart he
greenfollows the same principleMoreover,Hughesquestions the arbitrariness of the sign,

dear to Saussure, arguing tsatussure wrote before Communism, Nazism and Apartheid that

the sign and the arbitrariness of the sign protected language from any attempt to modify it.
However, in the light of these historical events, Hugtlassifies this idea as naifidughes

1992 122).

1.1.3.4. Multiple paradigms

Kellers(1994)fii nvi si bl e hand in | anguageo theory al
have with language, in that they create #king it an artificial artifact. However, isvolution is

not predictable ocontrollableand therefore langge is also a natural phenomenon. The fact

|l anguage is both artificial and natural, he
both a process and a finite object, molded by collective actions and intentions, but yielding an

unintentional redu

AThey [semantic changes] ar e, l i ke those
results of human actions, and they are, like those of the first kind [natural phenomena], not the
goal of hu nieelter 1I9ME@. Nt i ons o

Language is therefore not a hunrmaade artifact, neithas it a completely natural phenomenon,

and thus it is a bit of both. The i d@82)of t he
who coined it to describe the se#fgulating nature of markets in economics. The idea that
language is a setbgulating process and artifact opens the door to thehstmarthe mechanisms

and rules underlying this settgulation, therefore displacing the issue, and bringing us back to

structural research, with a twist as to its functional nature.
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Keller (1994) bridges the micrdevel of the individual action with the maekevel of the
institution, and posits t khaatn ceotly.rTlebdirstselatesp s ar e
individuals their intention goals and the context and conditions of their action. The second is the

process based on individual action generating structure. The third is the structure, or result.

The holistic attempt in Kellerds wangekssuess adm
often choose taddressheissueunder specific angles, and within extremely specific frameworks,
consequently often missing the fAbig picture.
angles, bringing the individual, societgnguageand psychology togetheerlich and Clarke

(1988) for instance, delineate four paradigms: the individual, the collective, the linguistic and

the psychological.

1.1.3.5. Beyond causal explanations

Extending semantic change understanding to the individual (psychologyhambllective
(society) is an issue that must be addressed. Howdneelintit of apurely causal approach

seems to be well summarized by Coseriu:

AEN el fondo, |l a perplejidad frente al C @
como fenémeno espr i 0 , provocado por fAfactores exterr
lengua abstracta y, por lo tanto, estatica separada del hablar y considerada coosa
hecha comoergon sin siquiera preguntarse qué son y como existen realmente lasslgngua
gue significa propiamente un fAcambi o0 en una

probl ema del cambi o%*(Easerit ®38n7)nos causal eséd

Co=riu refutes the classical distinction between innovation and result, rather referred to as a
product (ergon) to insist on the idea that semantic change is a dynamic process (ekiergeia).

further contends:

% #Basially, the perplexitybeforelanguage changand the tendencio regard it as spuriousphenomenon
caused by" external factol's are due to thdact of starting from abstractlanguage- and therefore, static
separated from speeeimd consideredsa given asergon without even askingvhat theyreally are andhow
languagesactually existand whatin facta "change'in a languageeally meansFrom this as welthe approach
of the problem of change causal terms.
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ALos cambi os | i ngy¢ 2 sexplicarses(motivarge) en 4érninos pu

funcionales y culturales. Pero las explicaciones culturales y funcionales de los cambios no son

de ning%%n modo WAcausal eso. La idea misma d
idiomatica es un residuo de lavielacgqmeei - n de | as | enguas como ¥
as? como del suefo positivista de descubri
| enguas) y de transfor mar l a ling¢g2stica er

f 2 s i*¢Coseriud958101)

The study of both languageternal mechanisms and external causes is necessary to
encompass the complexity of the phenomena. Since several referenceiwdnks area

simply classify typologically these mechanisms and causes separately, not much has been said
yet about the imraction of these two levelslowever some typologies do mix the two levels

and some go beyond that by offering insight about howititeract.

1.1.4. Bridging internal and external causes

1.1.4.1. Classificatory attempts at bridging internal and external
causes
1.1.41.1.  Classifying structural mechanisms of semantic change:
511 1T AT1T60 APDPOI AAE

Another theoretical landmark for classifying semantic chargmreing toGeeraertscritique

(1983) as well as Blanks (1999) is Ullmannd <classification in terms of structural
mechanisms, developed in his worfsee Ullmann1951; 1953 1962; 1972 For Blank

(199966), Ul'l mannds distinction between Acauses,
change A[ é] has been for decades the most po
Ul'l mannds typology dAuntil t he-ofthe@tindistavieas r e p u
seman(Blank 08970. Ul | mannds work is based on the
signifiant and signifié, transposed as sense transfer, and name transfer, and the paradigmatic

and syntagmatic dimensions, transposed as semantic similarity and contiguity. It also strongly

AsSemanti c c loalybg explainednio.t]i v fandtiprél and cultural terms. But the cultural

and functional explanati ons o fhe eetyadeage sii caarues anatt,y 0i n na
termed idiomatic fAevolutiomh iof d angstaigee farsom ntah air @l
the positivistic dream of di scovering the putative
' inguistics i ntsaencaoflafle saani | aci eamcaddh e( natural sciences
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draws from the central notion of semantic fields, transposed into network assscidihe

classification:

nf é] i's based on the distinction between
those due to linguistic innovation. Within the last category, transfers of names, transfers of
senses, and composite transfers have to be distiagl éGeeragrts 1983: 21718)

Linguistic conservatism can be defined as the mechanism of maintainingdawlien its

referent(s) change(s). The word undergoes semantic shift to adapt to the new referents.
Ullmann provides the example pén whosemeaning broadenegdii any wr i ti ng i ns
with inko as the quill pen vaadsother gyged cd peasd by
The linguistic referents change, but word forms stay and their meaning adapt. Linguistic
innovation, however, ibased orchangesn the associative networkf the word Within this

network, Ullmann distinguishes two types of asatie links: contiguity (metonymical) and

similarity (metaphorical). The idea that changes take place in the associative networks of
words is used in this doctoral thesis, however, it is used in a broader sense, as the studied

associative networks includiaguistic context of use additionally to semantic fields.

Ulimann distinguishes between three types of linguistic innovation, transfer of names, transfer
of senses and composite transfers. Transfer of names relies on the associative link between
two senss. A form becomes used for the other by association. Transfer of senses relies on the
associative link between two forms, causing one concept to be named by the other form.
Composite transfers are both transfers of names and senses. The examplenolbandt

which is an ellipsis ofa Rembrandt picturés based both on name contiguity and sense
continuity, in the metoymical transfer authepicture (example given byGeeraerts 1983

218)

Table 2sums up the major mechanisms at stake:
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Transfer of signifiant, Transfer of signifié,
based on associative lin based on associative link
of signifiés of signifiants
Paradigmatic links
METAPHOR POPULAR ETYMOLOGY
similarity
Syntagmatic links:
METONYMY ELLIPSIS
contiguity
Table2UIl | mannés cof tarsfers, fakercfrarh (Geenaerts 1983219)

However, even ifGeeraerts(1983) asser t s

t hat ul |

mannos c |

formulates a few criticisms and offers his own classification based on them. Beyond

terminological criticism, Geeraerts points that Ullmann does not deal with the introduction

of new words (neologisms) on the basis of morphological productivity and borrowings.

Ullimann is rather concerned with transfers anchored in the existing system and does not take

into account the creativitgf the system and its permeability. His typology simply overlooks

new referents. However, even if | agree waberaert1983)i n t ha't

Ul

mannos

not encompass all the phenomena of semantic change, the theoretical description of transfers

via associative networks is nevertheless highly beneficial to study semantic neology.

Geeraert$1983)adds that Ullmann does not include any factor external to language, as social

or emotional factors introduced eillet (1906) and Sperber(1923) In my opinion, this

critigue may be exnded to all classifications and typologies that exclusively focus their

efforts on languageternal mechanisms, as if language had no relationship whatsoever with

its speakers.

However, Ullmann does include soaaltural factors at some level, as henmmds that

semantic change can be dudhe need for a new namelfien a new referent has appeared),

historical causesfrom ideas and concepts influencdxyy social, cultural, political and

technical factors)foreign influencestbe influence othangegshathave aken place in other

languages), or finalliinguistic causeswhencollocatiors gives birth to transfesf senses

Ullmann (1962 193 197) lists six factors facilitating semantic change:
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Discontinuity in transmission

Vagueness

Loss ofmotivation (severed etymological connection)
Polysemy

Ambiguous contexts

o a0k~ w N PE

Structure of the vocabulary

The first factor, the notion of discontinuity in language, being handed down from generation

to generation, is taken fromeillet (1906) who has a sociological approach of the issue.
Moreover, wiile dealingwithic auses o, Ul |l mann warns semantic
explanations only, and states that the history of civilization is essential to understand semantic
change, citing examples as the origins of the French waidsanthaving bea coined in

German lérnchen, before it was then translated into French, to name the bread rolls with a
crescent shape after a victory over the Turks, whose emblem was a cfedosgmn 1962 :

197) Ul | manndés (1962) c |l dle<santfal pcoeessescalieady eitedabun s m

organizes them differently, as follows:

Nature of semantic change

1. Similarity of senses (metaphor)
Includes anthropomorphic and animal metaphors, metaphors translating concrete
concepts into abstract ones, as well as synaesthetic metaphors

2. Contiguity (metonymy)

3. Similarity of names (Popular etymology)

4. Contiguity of names (Ellipsis)

Causes of semantic @hge

1. Linguistic causes (collocation based, equ
2. Historical causes
a) Objects (new referents in discontity with the words, which staynchanged, as
in car)
b) Institutions (new referents miscontiruity with the words, which staynchanged)

c) ldeas (idem)
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3. Social causes

4. Psychological causes
a) Emotive factors (se&perber 1923)
b) Taboo

5. Foreign influence

6. The need for a new name

Consequences of semantic change

1. Change in range: extension and restriction

2. Change in evaluatiompejoration and amelioration

This classification serves as a sound basis for further research in diachronic semantics.
Among the offered theoretical approaches in that fieldvi@éa c hosen to focus o
Ge e r atleoriesomhich stand as strgnrepresentatives of theaim airrents in cognitive

semantics

1.1.4.1.2.  Cognitive typology of motivations and diachronic cognitive
I'TT 1T AOEI T 1 QU "1 AlEOCO ADPDBOI AAE

Blank (1999) analysed lexicalized innovations, since they show pragmatic acceptance by
speakersChange is perceived as result of social interaction in that it arises for efficiency
matters, when speakers need to get something across and do not find abjeavaily of
expressing it. This idea isalbed expressivity It strongly relies on the theoretical grounds of
relevance theorysee Sperber and Wslon 1995) and Griceds @©emoper at
Grice 1975)in that expressivity is defined as a communicative strategy that ensures that the
heaer will get the point. Blank also insistexh the idea that this communication must take
pl ace with the ndl east possible expense, 0 to
of quantity. Expressivity and efficiency are the two basic motivations lymgrother

processes.
Bl ankds (1999) typology consists of six type

1. New concept creating the need for a new name
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2. Abstract concepts, distant and usually invisible referents, at the root of metaphorical and

metonymical processes

3. Saiocultural changes that are at the root of conceptual shift of existing words

4. Close conceptual or factual relation, at the root of name transfers and polysemy. These

include:

-frame relations, when a strong relationship between two concepts is r@othef

expressing them with one word

-prototypical change (defined differently froiGeeraerts[1983), at the root of

restriction, when a word is used to refer to the prototype of the category, rather than

the whole category, or conversely, extension from the prototype to the whole category

-blurred concepts, arising when meaning transfers are made on tise obaa

confusion, on the basis of concept resemblance

5. Complexity and irregularity in the lexicon, being reduced by speakers according to the

efficiency principle, including:
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-lexical complexity: the more frequent a word is, the less complex it becomes

semantically, as speakers tend to reducsigtsifiant

-Aorphaned wor do:

contrary t

o | exi

ca

| com

integrated in a related class byeagers, via a process of popular etymology

(previously referred to as folk etymology). For example,férainineresi dent o
Abel ongi n dexample ftomBéankfl209: B)0

-Al exi cal

gapo: caused by

asymmetric

| exi

large meaning gap between senses, therefore synonymshypaoyms develop a

similar sense to the source word. This is also @binei s ynony mi c

instance Latequesme a n't

hyponympedes
Blank 1999: 79)

Ai nf aavebiymahot g

Acavalrymano
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-Auntypical meani ng/ unt ypi cal argument
untypical of its word class, the tendency is that they shift towards a more prototypical
meaning. The same procesgplies when a word has untypical argument structure,

where the argument type shifts to a more normative argument structure.
6. Emotionally marked concepts:

Some conceptual domains are marked (or connoted in my terminology) with emotions, and
may be furhermore marked with culturallgpecific associations (taboo, for instance). Taboo
concepts, like death, tend to be expressed by euphemism (for instgrass awaynstead of

to die in Blankés own exampl e), or opmssisei t el y
form). Euphemisms are based on metonymy, metaphor, semantic restriction, ellipsis or ironic
antiphrasis. Emotionally marked conceptual domains may also give birth to hyperbole (based
on metaphor, metonymy, extension of meaninghymonymous transf and contragbased

semantic change).

It is remarkable that Blank introduces a whole category based on the emotional connotations
of concepts. Emotions are widely overlookechumerougypologies, even if they are at the
core of the need for expressistategies, to either communicate or hide them, or make them

seem different for social reasons.

Blank's (2003)p o st humous publication fAWords and <con

cognitive onomasi ol ogyo l ays t he t heoreti
onomasiology, in continuation with the aforemenéidrtypology. The author insistedat

both a taxonomida(similarity between concepts) and engynomical (contiguity between
concepts) approach are necessany emmplementary. He also insisted the necessity to

study several languages, whereas a lot of studies totasme language only. He applidae

idea d source and target concepts to pathways of diachronic change:

ADi achroni c cogni tlooks ér sounce coaceptsdhHatosgeyn to[bé ]
universally recurrent, lays bare the associative relations between source and target concepts,
and describes the | exi c@Blank200369.esses used by
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1.1.4.1.3. Cognitive typology and diachronic prototype semantics:
" AROARAOOOS APDPOT AAE
Geeraertsof f ers a typol ogical approach in his v
(1983) which is further enriched with a much wider theoretical apparatus in his book
ADi achronic Pr ¢l99G)t ype Semanti cso

Geeraerts's(1983) ar t i cl e i s gr ound e dand ierpandd | oh niken n 6 s
aforementioned classification. Among the major points of criticism he raisethat,
according to him, Ullmann does not include new words (neologisms) on the basis of
morphological productivity and borrowingsnd he does not includpsychological and
emotional dimensions (though he admits that the approaches of Meillet and Sperber are
compl ementary to his). Moreover Getansdeesr t s |
and sense transfdrsé ] t er mi nol 0@988220.1 y spuri ouso

Geeraerts further formulates a critique of

which,in my opinion, is relevant to other structural approaches in the field:

ARérestricting the functional processes ur
system diverts the attention from innovations transcending the limits of that system, and
restricting the structures of investigation to cognitive ones diminishes the interest in the role
ofthenoncogni ti ve (soci al or E@peoaeris ¥198P24h.st ruct ur e

Il n his opinion, Ul'l mann also fails to dist.]
backgr ®Op.@id 837) (of semantic change. He therefore offers a theory that
accommodates this distinction.

Geeraerts distinguishes between expressive needs and efficiency principles, as two sides of
the same coin. Expressivity corresponds to creative power. Expressive need in turn
corresponds to a social and formal need in thenconity of speakers, while efficiency
optimizes the creation obtained via expressivity. The principle of conceptual efficiency is a
theoretical bridge with prototype theory, which gathers concepts into organized categories,
according to arinciple of econmy/efficiency(seeRosch 19781973 andMartinet 1964 for

the orignal concept of econormig phonology.
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Geeraerts therefore offers an alternative view, in which he includes the omitted elements of

Ull mannds approach: borrowings, nesolutmmncepts
. . Principles of
Expressive mechanisms -
efficiency
On the conceptual levg  Borrowing lexical items that Metaphor
(with regard tcsignifié) Introduce new concepts metonymy
On the formal level
Borrowing lexical items Resolving
(with regard to synonymous with existing word4 homonymic tensiong
signifian)
Table3Geeraertds alternative enfomGeerbertfl®83i220n t o Ul | manno s

Expanding on this preliminary table, formal and conceptual expressivityefireed as the

main motives for creating or borrowing new words.

Formal efficiency is described as a pragmatic strategy, embedded in the situation of use,
which accounts for the exttanguistic motivation of ellipsis in addition to its formal nature.
The same applies to popular etymology, being motivated by the need for transparency which

is also a pragmatic strategy of efficiency.

Formal expressivity encompasses morphological production. Social and ideological factors
(in particular, purism) influence ¢hchoice between a loan woethd a morphologically

derived neologism.

Conceptual expressivity can be influenced by social factors, including cultural and historical
ones. However, expressive needs are different for each individual, in terms of emotional
attitude towards it. Therefore Geeraerts includes the emotional factor at the level of content

(signifi@) in addition to the cognitive level.

Conceptual efficiency is at stake in prototypical changes, which are rooted in metaphor and
metonymy. Geeraerts, gm against componential and logical semantics, argues that
metaphors are prototypical phenomena, as is metonymy, to a lesser degree. He contends that

ARéprototype theory all ows historical semant i
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beyond the imt s s et by the noti on 1988 £33 wvia familp h o r a
resemblance structuré (a Wittgenstein).Metaphorical and metonymical transfers, being

categoryp as e d , Afenhance t heibid238) actardyng to & pribcipleof s y st ¢
the | east effort, and rei nibd:23d)e t he fAstruc

Expressive facrs Efficiency principles

Introducing new Prototypical transfers, more

concepts expressing particularly

-objective changes in th
On the level of -metaphor
N world
(cognitive or o _
(similarity relations)

emotive) content| _gypjective changes in
oneds kno -metonymy

of/attitude towards the
(contiguity relations)

world
a. iOne f or m,
(avoiding homonymic
Introducing new word clashes)
On the formal forms with social or b. Economy of expression
level stylistical expressive (ellipsis)
values c. Transparency (popular

etymology)

Table 4 Table of semantic change factorsaken from Geeraerts(1983 234)

At the heart ofGeeraertss (1983) argument, the concepts of conceptual economy and

cognitive efficiency are the two principles underlying semantic change.

AConceptual expressive needo (new referent,
expressive needo (bproowchigeitymoramaodl éaéfocab |
and structur al strategy) may be primary tr
efficiencyo (prototypical transfers) may no

motives can and do combine mostludé time, howeveGeeraerts admits it may be difficult to
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decide precisely what these combinations di@.summarize these four factors Geeraerts
(1983: 237)writes:

APrinciples of f or mal efficiency guide
betweensignifiantsandsignifiés Principles of conceptual efficiency guide thgtimalisation
of conceptal organization as such. Formal expressivity involves the expressive value of the
linguistic forms. Conceptual expressivity consists of the basic function of language, i.e. to

convey ideas or feelings. o

The attempt at considering all aspects of the isgsugemantic change is remarkable, since
Geeraerts combines an interactional perspective via pragmatics (formal efficiency), a
structural approach via morphology and language contact issues (formal expressivity), a
psychesociological approach giving spabeth to the individual and the collective (formal
expressivity) and finally prototype theory, providing a framework of explanation for

conceptual networks structures and transfer types (conceptual efficiency).

However the exact role of prototype theamythis framework and the defense of its suitability

to deal withsemantic change issues are detaileddepth in this article but in a subsequent
work, Diachronic Prototype Semantiqd997) In this book and a digest of (Geeraerts

1999) he contads that in synchrony a prototypical structure possesses four features: a
degree of typicality, family resemblance structure, and its categories are blurred at the edges
and cannot be defined by necessary and sufficient attributes. The degree of typicality is
expressed in sance effects and structural weighting. The blurriness of the categories allows

for flexibility.

Diverging from the (1983) article, Geeraerts modifies the roles he had attributed to
expressivity and efficiency, contending that factors of prototypicality on the one hand and of
isomorphism and iconicity on the other are rooted in the efficiency prinbgileg either
speakeforiented or hearewsriented. Expressivity is relegated to an essential background

motivation.

| have mentioned earlier that the suitability of distinctions suclaraguageand speechor
synchrony and diachrony has been questioned bgyntheoreticians. In the same vein

Geeraerts questions tlaéstinction between encyclopedic knowledge and the level of senses
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establishedby structural semantics. To hjnit is an unfruitful distinction in cognitive
semantics since encyclopedic informatiis as important as the level of senses in the

unfolding of semantic change

fifrom a diachronic point of view, this means that semantic changes may take their
startingpoint on the extensional level just as well as on the intentional level, or inrerdo
of encyclopedic information just as wellasinthe al m of s e ma (Gedraertsi nf or
1999 : 96)

Under a descriptive angle, semantic change can unfold via the rmodwé core cases, in

which change unfolds as the expansion of the prototypical core at the extensional level within
a referential range. This corresponds to the process of extension seen in other typologies,
under the light of a prototype theory appraathe saliency of the senses of a lexical meaning

is redistributed. Semantic change may also manifest @dygenesisPolygenesis happens

when idiosyncraticinnovations emerge several times disconnectedly. These spontaneous

i nnovations are rooted in the individual 6s s
(even at an intuitive | evel) and the wordos
contextsoise and associative networ ks, t hat ar e

The blurred limits of categories make it possible for new meanings to emerge at the
idiosyncratic level. Polygenesis also accounts for transient meanings. Semantic @range c
also be based on the evolution of the structural and functional elements observed in
synchrony, namely the structure in radial sets, family resemblance, and the leveling into

peripheral and central senses with varying structural weights.

The theoretial view of meaning as being organized into subsets is central to this work which
relies on a model that works with subsets. Howeterse subsets are constituted differently.
Working with subsets is a way to include the polysemous nature of words withiascope

view into word structure, how it is organized and how it interacts with other word structures
and the environment. When new subsets enter existing structures, they tend to cluster with
existing ones, connecting to each other via mechanismsmigtaphor, metonymy, and the

like. The idea of clustering is also central here, since it is one of the implemented tools used in

the case studies.
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Subsets and clusters of subsets rendering the organizational complexity of polysemies, is

what, according t&eeraert$1997 27-28), traditional and structuralist semantics lacks:

i ..traditional and structurali st seman
semasiological structure of lexical items (in the sense, that is, that they paid relatively little
attention to phenomena such as the clustered nature of polysemy andfarenad in

salience of the various readings of an item)

Defenders of structuralist semantics, however, raise an interesting point in criticizing the
suitability of a prototype theory framework for the study of semantic chdtegtier(1999)

raises the questions of how new prototypes emerge. By doing so, he points out that if the
changes in the system only expand from the existing system, how are new concepts
corresponding to new categorieseigrated? We seem to come across a problem similar to
Saussured6s. This seems to be a theoretical I
theory.

1.1.4.2. Metaphor theory and Historical pragmatics

In cognitive semantics, the speaker/hearer paradigrmanisat, as are subjectivity, efficiency
and expressivity principles. Two main lines of analysis emerge: the importance of metaphor,
being the most powerful process of conceptual mapping, and the importance of the pragmatic

dimension, at the heart of inndien and diffusion.

1.1.4.2.1. Metaphorical and metonymical mapping

Most researchers admit that the most powerful processes among all the cited rhetorical figures
in action in semantic change are metaphor and metonymy. Whole theories of semantic change
are based on the centrality of metaphorical transfers, nofablygottand Dashe’s (2002)
andSweetsad £1990) diachronicmetaphorcal analysis

On the heoretich grounds laid byLakoff (1987,1993) and Lakoff and Johnsor(1980)
change rooted in metaphor is described as t

from a fAsourcedo domain onto a mo(fraugotalb st r ac

Dasher 2002: 75) The notion of Adomainodo is the maj ol
di fferent from what is traditionally meant
e Xx a mpRGIMENTISWARD i | Il ustr at es -targetdmaip traostee Ass o f
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speakers use vocabulary from the WAR semantic field (sudhea$ e nd o n,attack posi t
etc.) to describlARGUMENT6 s pr ocesses, they rely on con
referred to as analogy, in other theoretical frameworks. ptosess is not reduced to its
synchronous aspect, as it generates innovations based on the same mechanism. This view is
expanded upon in theories of conceptual blen@dsegFauconnier and Turner 20Q03yhich

are based on the subconscious associations we make on this basis.

Sweetser(19906 s di achronic metaphorical anal ysis r
polysemy, lexical semantic change and pragmatic ambiguity phenomena, while looking for
rules (regularity) in terms of mapping. In a study of metapludrperception, she describes

the interaction between the objective (intellectual) domain, the interpersonal communication

one andthe subjective (emotional) on&he objective, intellectual domain is itself divided

into physical manipulation, mental manlation, and sight, subdivided into knowledge and

control. For instance, a word like graspis anchored in a physical domain (objective) and is
mapped onto the ment al domain in 1its sense

illustrates this:

OBJECTIVE Sight ———» Knowledge, mental vision
+ INTELLECTUAL ("1 see,™ "“a clear presentation, ™
“an opaque statement,”
“a transparent ploy ™)

Control, monitoring

Physical manipulation, grasping
(grasping = controlling,
range of vision = domain of control)

Mental manipulation, control
(understanding = grasping)
(understood knowledge is under control)

INTERPERSONAL Hearing == Internal Obedience
COMMUNICATION (physical receptivity (Dan. lystre)
rmp"on) (bttdrulnﬁ's vs

being deaf 10 a plea)

SUBJECTIVE ¢ EMOTIONAL FegL === EMOTION
TASTE == PERSONAL PREFERENCE

Figure 3 Diagram: the structure of our metaphors of perception, taken from Sweetsg1990:38)
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1.1.4.2.2. Historical pragmatics & Discourse Analysis

The physical to mental paradigm is also acknowledgetraygott anddasher(2002) giving

examples such as Olar®®it oucho > fAexperience mentallyod
types of items under the heading Atendency I
ATendency | : Meanings basedmeaningslhasedia xt er r

the internal (evaluative/perceptual/cognitive) described situation.

Tendency Il Meanings based in the external or internal described situation >

meanings based in the textual and metalinguistic situation.

Tendency Il : Meaningstetdo become increasingly based
bel i ef state/ attit u@rugdtaw dastier 20085 citimg o p 0 S |
Traugott 198934-35).

Traugott andDasher(2002) put forward a invited inferencingheory of semantic change in

the framework of Historical pragmatics and Discourse analysis in which the main mechanism

of change is claimed to be subijectification. They try and shed light on the regularity of
semantchange patterns. Al nvited inferenceso or
or interactions can become fAgeneralized 1inv
inferencebo t a k gpsakerfwiiter cirwites wah eadidressee/reader to infer an
implicature. Meaning is negotiated that process and then may be conventionalized in a
speech communityia repetition and diffusionThe invited inference then becomes a
generalized invited inference; isubsequently becomes conventionalized aniihally
semanticized. The main mechanisms within interactions that trigger semantic change are
metaphor and conceptual metonyritie authors apply this theoretical point of view to cases
across Japanese, English and French mainly, in a-longssstic perspectie. This approach

unveils discourse mechanisms as well as linguistic typological ones, and therefore bridges
social and linguistic dimensions. It contends that semantic change is rooted in the interaction
between language in use and the linguistic systemsfste, rather than maintaining two

theoretical entities without true dynamic interaction as most structuralist theories do.

¥ Giving to feel.
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However, the authors put a strong emphasis on grammatical phenomena, supporting the idea
of unidirectionnality, whereas this worflocuses on meaning change rather than meaning

change via grammatical status change.

1.1.5. Discussion: Which theoretical framework is suitable for corpus
exploration in short diachrony?
Semantic change has given birth to numerous classifications. Indeed]isguistics has
thrived to establish the discipline as a science, it has to abide by the rules of science, and
A dence is the systematic classification of experiérfcewes 20044). As Jesperse(il922

388 puts it :fi ran is a classifying animalo

However, as we get caught up the fastidious work of classifying, we sometimes tend to
forget the original reason behind classifying and its consequences in the way we view

knowledge. Moreover, language itself is a classification of the world by nature:

fiLanguage is legislatiorspeech is its code. We do not see the power which is in
speech because we forget that all speech is a classification, and that all classifications are

oppressiveé (Barthes 1979)

While trying to classify language phenomena, we thus come across an issusilafity

created by the use of metalanguage. In fact, we are classifying a classification.

In discussing the fine details of the nature of elements in a structure and the nature of their
interactions, we sometimes forget to stand back anddottkei bi g pi ct ure. 0 Hov
my contentionthat the activity of classifying, modeling, and ultimately understanding are
complementary and need to be fed by each other. The interaction between these levels within

a holistic paradigm is acknowledged Ggseriu(195816):.

ALa descripci-n, |l a historia y | a teor?2a

sino complementarias, y constituyen una dnica ciéficia

% fiDescription historyand theoryare notantitheticalor contradictoryactivities they are rathecomplementary
andareasingles ci ence. 0
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One may also wonder whether there isudy objective theoretical framewarlamong all the

cited approachegshat prevails. | agree witkagletors (1983201 claim thatfiobjectivity is

just whatsoever wpstionable interpretation of thingals currently sei zed
though many typological, structural and functional approaches bring precious insights as to
the workings of semantic change, none of these approaches prevail enough for one to decide
to work exclusively with one of them. &refore, | have chosen artteeoretical approach as

much as possible, while keeping in mind the mechanisms described in the literature. Non
theoreticality is, of course, impossible to achieve by definition and is limited by the use of a
model, itself a rdéction of a theoretical view. The model | have chosen to work with makes a
few assumptions about meaning: meaning is continuous, it is organized in subsets (rendering
polysemy and variation in use), and these subsets may be analyzed as clusters which are
groupings of them. However, in the model, both the constitution of subsets and clusters is
adaptable in terms of sources as well as structural profile. Adaptability provides great
flexibility on the one hand, but bears the risk of ewgented user settgnchoices, and
therefore enhanced subjectivity.

The main idea of this work is to observe semantic change directly as it unfolds. The capacity
to do so has remained tightly linked with technological advances and it is only recently that
we have become able research such questions at a large scale. Fisits of the beginning

of the @ntury, such observation was unthinkable with their resources, as is stated by
Bloomfield (1933)

Afthe process of | inguistic change has nev

with our present facilities is inconceivabl e

To look at this process it is useful to characterize the major changested sfaa verd
undergoing changan meaning and status in a temporal dimenslbis therefore useful to
rely on a division of the process in three steps, as stateddiie (1999: 50).

Step 1: OUTSET [innovation/creativity]

Step 2: INTERMEDIATE [diffusion/imitation]

Step 3: OUTCOMHresult/difference]
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The outset step corresponds to innovation in a speech act and can be a completely
idiosyncratic innovation, the intermediate step corresponds to the repetition and diffusion of
the innovation by a larger number of speakers, and themetstep is the result, that is to say

a neologism or meaning shift. Whathisleaxi ecn@lnad c
de n®ol ogiedo) or speakerodos feeling of HAnewn:
third step the innovation haso mp |l et el 'y entered fAordinary | an

generations learning and using the new term will not experience any such feeling of newness.
| have chosen to focus more specifically on the second step, namely diffusion, as it unfolds,
and & it enters textual production. The choice of working with corpora corresponds to the
need of working with real data, even if the whole of reality may never be represented
properly. | assume here that working with a sample of language that has realpyrddered

may provide more realistic analyses than working with a limited representation such as a
dictionary, a thesaurus or an ontology (or even a theoretical model about those). Text allows
for accessing the syntagmatic, the conceptual, the historical, the crosdinguistic
dimensions that form the essential framework to study language and meaning. The
syntagmatic level corresponds to the linguistic context, itself connected with the semantic
context, in the conceptual dimension. In turn this semaitext is connected with the
factual context of history, which is in turn connected to the other relative historical contexts of
other cultures and languages. To round the qittls culturally relative context is also
different at the linguistic levelas similar concepts across languages do not have the same
semantic networks and do not have the same metaphorical, com@bsiéiod dependency
constraints.In my view, to try and talk about meaning at the collective level, we have to
understand its hdic grounding in language, concepts, history and culture. Those vast
domains are different contexts in which meaning is grounded and through which meaning
exists. At the individual level, however, other factors come into play. Intuition is a
fundamental &y to how we perceive language, and quite often researchers working on
| earned | anguages need to rely on native sp
tongue(s) do shape our understanding of language, since it is the first structure anavsystem
learn, and the one we have the most anchored contextual information available in. In addition
to the intuitive level, words and combinations of words acquire an emotional connotation for
each speakerSome of the emotional content may be collective ilaWorld War 1|, for
instance), and another share of it may be restricted to communities of speakers or smaller

social groupsHowever there remainsaa mot i on a l A n, o tsymaesthetic terins o u ¢ h ¢
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(embodied) that is strictly individual, and assates the emotions of the plethora of
experienced situatiemt t ached to a word progressively t.
level of imagination, the associative networks we develop individually are all different in
essence even though they have samammon features and overall comparable structure.
Concept and idea association, via analogy, emotional echo, or personal fantasy is a
phenomenon comprising immense variation. Semantic (including encyclopedic) knowledge,
taken here at its widest definitiois, therefore awvariedas the number of human beings in

existence, and cannot be reduced to a set of features.

Although it is useful @ group phenomena in classifications and try and grasp the
organizational structure within a classification, browsing fer semantic changat large

with no established structure beforehand, may shed light on the processes that several
phenomena have in common and/or how they interact. Since no process may operate in total
isolation from its environment, detecting diéat processes together may help show how

they are related and connected. With an exploratory approach based on empirical data, one
may observe mechanisms of change at different levels of granularity. For instance, if a
neology based on a morphological idation is detected, it is intrinsically related with the

source word of which the meaning may be impacted, and with the other existing derivations,

as wel |l as with al/l the other words <contain
moreover connectewith the words it collocates with, as new collocations may emerge or
existing ones undergo connotational and/onasetic drift. A metaphor for this is the image of
Ainavigatingo these networks to try and gras
While doing so, we have at our disposal all the existing theoretical distinctions between the
different types of meaning change and their structure, and may check whether these theories
apply to the data at hand or nblevertheless, there are some citiedatretical positionshat

must be questioned since they turn out to limit the investigation:

fiDeux principes régatifs semblent ga acquis : épasser la thorie du signe et son
postulatd'une correspondance simpliste entre signifiant et sigmifireculer audela du mot

graphique les frondres de pertinence de l'uéiiexicale.Le néologisme de sens n'est rien sans
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ses ggles d'insertion lexicale dans péarase et/ou le syntagme ; il n'est rien non plus sans le

discoursd oulinterdiscoursd o il prend son sené® (Bastuji 19747)

Bastuji(1974)insists that semanticenlogy is detectable and understandable in context, be it
the direct context of the sentence or paragraph, or the larger context of utterance. | share her
understanding of semantic negy as a specific type of polysemy. Looking at the dynamics

of polysemyin time andcontext is precisely the approach | have chosen to pursue.

“HTwo negat iseem tohavé areaihgen asssmilated: going beyond sign theory andsisemption

associated to it, that there is a simplistic correspondence between signifier and signifppdshingdthe borders

of relevance of the lexical unit beyond the graphical word. Sense neologism is nothing without its rules of lexical
insertion inthe sentence and/or the phrase, it is also nothing without the dis¢oworsthe interdiscoursdrom

which ittakesori t s meani ng. 0
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Chapter 1.2 From theoretical to computational models:

Statistical semantics in the context of social, technological and
scientific paradigm shifts

In the past decades, we have witnessed a major shift in linguistics from theory-baskda
investigation. Data has become central to the discipline. The growing constitution of corpora
and databases linguistics witnesses this shift. The theoretical approaches described in the
first chapter have brought useful frameworks to analyse semantic change but these
frameworks have most of the time been applied to long diachrony issues with a theoretical
perspective. Most of these works rely on case studies with an attempt at generalization limited
by manual analysis. Case studies give birth to generalizing hypotheses, since mechanisms
observed for a word may apply to large groups of wofgpes of mechanms as well as

their structure and relationships can be defined. This is what typologies try to do by
classifying a series of mechanisms under the same umbrella. However, to browse data at a
large scale, manual analysis soon becomgsrwhelning. With the avent of new
technologies, and its impact on statistical and computational linguistics, purely theoretical
approaches have been enriched and modified by the integration of statistical and modeling
tools. Two aspects have changed: on the one hand, newolegies make language a
different object of study and this object itself is at the center of new needs, and on the other
hand the methods to study it have also evolved with new scientific paradigms. Therefore, the
object of study has changed, and the nashto study it have changed. Moreover the
relationship between academic research and the general public is also changing, as bridges

between the two are created within that new paradigm.

| first look at the changing context and methods, encompassingstnesishat a changing
technological context implies. In the second part, | look at applied statistical works that deal
with semantic change and neology, both in the academic realm and outside of it, since the said
context change created new bridges betwberiwo. This aspect includes semantic change in

a wider frame of text and discourse analysis. In the third part, | look at the first semantic
change modeling attempts, by pioneers in the field, who anticipated the current rise of models
thatwill be descibed in Chapterl.3.
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As we are faced with a major paradigm shift both regarding the nature of language and
regarding the role of technologies in our lives, at the sociological and scientific levels, the
need for computational tools and models arises. diéoprovide organized representations of
data and the possibility to manipulate substantial amountsTietneed for a representation

of language has been acknowledged by thinkers long before that paradigm shift. Indeed, the
guestion of language represation is vast and has been raised by philosophy, philosophy of
mind, psychology, linguistics, semiotics and cognitive science, as well as all visual disciplines
in graphical design, digital technologies and arts. It is intertwined with the question of

conceptual representation.

For Aristotle, it is through representation that we are able to organize the world to make sense
of it. For Plato, however, representation brings the risk of illustonthe philosopher Locke
(1959)conceptual knowledge is visually based by nature. Howévat assertion is far from
being taken for granted and has generated a great amount of research notably in cognitive

science.

In cognitive science and neuropsychology the perceptual and motmragetof conceptual
knowledge in brain processes has been thoroughly studied. Brain imaging studies claim that
the processing of wortheanings idistributed in the brain(seeBinder et al. 2009or a

critical review). Hence, in studies using words as stimulus material, visual, gustatory,
auditory, olfactory, and action related words trigger activities in the braianggavolved in
processing these sensations. Consequently, the need for a language representation may also
arise from the fact that conceptual knowledge processes are tightly intertwined with

perception and action.

The atrtificial intelligence field of knoledge representation (KR) and formal semantics,
among ot hers, cover the iIissue of how to repr
the need for the representation of language is deeply linked with the need for a representation

of concepts that onmay work with. However, in these approaches we keep creating more
languages, or mefanguages, to represent language itself, and fall into the retroactive trap of

representation.

Models are a possible answer to the need for representation. Howeverysingistinguish

bet ween two types of model s: The fimodel so d

89



' inguistics ar e t heoretical a n dclass#ficaton, r at h e
categorization and interaction. The second type of models corresporide tools used in
sciences that rely on mathematical “®i, mulrati o
mathematical paradigms of abstract representation. Meanwhile the underlying conceptual

foundations of these two types of models are similar.

Modeling language implies treating it as a collection of signs, features or numbers, and
getting away from its abstract natuigut language cannot be treated only as a countable

whole, as notes Milner, citing Plato:

AiLa | angue, m° m eotalgéi dénonmbrable  estraaisgii nécessairement
mar qu®e doh®t ®rsopprPasadlEd (Filnee, 19782 quates ®Plato, Sophist
262 9.

Milner refers here to the need for catagation at a grammatical level. The need for a
distinction between thdifferent parts of speech is confronted with the heterogeneous aspect
of language. For language to be dissected into a finite set of elements it has to be perfect,
however it is notBut later, Milner also explainthat reality is conceived asomethingthat

can be represented and that language pertains to reality. According to him, our opinions about

language are intrinsically linked with our perception of reality:

APourtant c theses ouchant keistatut dedce reel qui sont en jeu dans les
divers discours tenus sur la languk partition majeure se laisse résumer airlgiréel est

concu comme représentable ou Han(Milner, 1978:30)

Milner states that in our need for representation, we relysostructure in networks, formed

by repetition:

“1  use t heotdrefartothefsesond type hereinafter.

2 fLanguage even if we imagineit as a countable whie, is necessarilymarked heterogeneity anahon-
superi mposabl enesso

A Ho weivie clearly theoriesregarding the statusf reality which areat stakein different discourses
concerninglanguage the main scorean besummarized as followgeality is understood asepresentabler
not . o
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iCe que | e sujet cddeeman dgeu baen rg®eell q(uée) mani
soitpossible © ce pri x seul emen tonne,feauet pqurasuppdrtéri ma g i
ce qui, de soi, lui échappA.cela, deux conditionsque pour le sujet il y ait du répétable, et

que ce répétable fasse rés&ami(ibid: 30)

This secondview encompasses more than language in that it questions the representation of
reality, butit is also applied to languagas a part of realityThose two quotes are
representative of two aspects of language that are both intrinsic toatebdifficult to deal

with conjointly within a uniqueapproachOn the one hand, language is ungraspable due to its
heterogeneity. On the other hand, language may be reduced to a mathdikatzatem

where what is observed is the structure created by repetitidtes;nsaand forming networks.

This second aspect is attached to the foundations of modern linguistics, since structuralism,
Chomskyan theory (as developed({dhomsky 1965)for instance ) and all computational
approaches are rooted into it. The first aspkotvever, isghe building ground of literature

and poetry(However, literary and poetical analysis includes some of the second aspedt in t
they use structural methgd3his dichotomy has been observed by many linguists, notably by
Sweetse(1991:12):

A w o in lknguistics has tended to view semantics in one of two divergent ways: either
meaning is a potentially mathematizable or formalizable domain ..., or meaning is a morass of
culturally and historically idiosyncratic facts from which one can salvage iooeh$inguistic

regularitie®

Bridging those two aspects is central to this work, as semantic change is deeply rooted in the

second but may highly benefit from the first.

When Milner talks about repetition and the necessity for this repetition to ereateiork, he

says so at an epistemological level and not in the same way that a computational linguist

44 Awhat the individual asks of reality (...) is that a representation be possible in a way: and only at this

price, through which the imaginary captures it [reality], the individual will bear what part of themselves

is foreign to them. For this to happen, there are two conditions: there must be something repeatable for the
DOEDYPEUEOOWEOEwWUTl PUwUI xI EUEEOI wUT POT wOUUUWET EOOI wEwOI
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would do. Nevertheless, this assertion is valid beyond its epistemological rooting and may be
understood at the level of computational linguistics. ifnkt evokes the need for reality and
language to form the abovementioned network in order for them to be bearable through the
level of representation, at a philosophical and psychological level; this assertion may be
transferred to the discipline of comptional linguistics and more largely to systemics. In
turn, this will make us reflect on the philosophical status and nature of the items and
frameworks we use to analyse language in this field. What is the meaning of repetition? What
is a network? At whiastage can we say there is a pattern, and at what stage can we say that a
pattern has changed? This need for representation and the idea of using frequency patterns
and networks are at the center of a shift in the treatment of semantics. This sbikdsimo
changing methods but also in a changing social and technological context, giving birth to new

needs and new methods.

1.2.1 Changing context and changing methods

1.2.1.1. Changing context and immediacy issues: Adapting to language
paradigm shifts

1.2.1.1.1. New paradigms of diffusion

As stated in the introduction of this chapter there is more than one paradigm shift in the
advent of technology in the present context. For many sociologists, we are witnessing the
transition from an industrial to an information society. At the heart isf ttnsition, new

modes of communication, such as the Internet and mobile phones, play a central role.

ARTodayods agenda concerns the Internet esp
cybersociety brought about now by information and communicat@dmtgogies (ICTs). Hot
topics now are electronic democracy, virtual relations, interactivity, personalization, cyborgs
and online communities. Much comment now seizes on the speed and versatility of new

media to evoke the prospect of radical transformation n wh at (Webstem2@08:3)d o . 0

Beyond the introduction of new tools and methods, language itself is deeply impacted by
these changes. With the Internet, the idea of acsated language took on a strong rooting.
Crystal(2005)talks about the advent of newtérnet linguistics but the shift is even stronger,

modi fying peopl eds ang lits tuleso WVhilk iCpystalt cutlinds ahe g u a g ¢
differences beveen forms of language on thetdrnet and written and spoken language, as

92



well as stylistic innovations to adapt to the medium, he does not question how the relationship

we have with language is miédd. Rather, he states that, as a new form of language emerges,

a

new branch

of

l i ngui stics

shoul d

aThe s e

Web s also a source of corpora for academics ammvides multilingual resources to build

corpaa quickly and cheaply:

Web, all but the richest institutionsould do little but shake their heads in dismay as cerpus

fiFor many languages there are no large, gettemgluage corpora available. Until the

building was long, slow and expensive. But wilie advent ofthe Web it can be highly

automated rad thereby fast and inexpensivéilgarriff et al. 2010)

The language of the Internet and mobile communication is only in the process of being

characteri

zed.

Thi s
found in Altmann, Pierrehumbert aridotter 2010)

process

gi ves

bi

rth

The most explored corpus in this watk Mondecovers the period from 1997 to 2007. |

t

as

(0]

observed that across various word frequency graphs that there is a peak of use and creativity

in the period covering 1999 to 2002. This periodegponds to @ss access to thetérnet in

Francecorrelated withthe introduction obroadband technologies and the decreasing price of

accessThis conteximay explain these sudden peaksce the multiplication and acceleration

of international exchanges play a rolecreativity.

1997 1998 1999 2000 2001 2002 2003
2479409 |3696826 |5361268 |8448514 |15 635 144/18 039953 |21 750 454
2004 2005 2006 2007 2008 2009 2010
23 723 605| 26 149 202| 28 767 899| 40 807 003|43 891 158|44 697 966 |50 292 729

Table 5 Number of Internet users in France from 1997 to 2012(ears in red are the years covered by the corpuse
Monde Source :http://donnees.banquemondiale.ord?

45 Cited Source « Rapport sur le développement des télécommunications/TIC deranide et base de
données de I'Union internationale des télécommunications.
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The introduction ofmass access tthe Internet high speed communicatiotechnologies,
followed by mobile technologiesat wide scale in Western societisgem to be one of the
keys to understanding recent language change. These techngllzgied immediacyand

international contacit the heart of the camunication paradignm the years 2000

As a consequence of immediate access to information, the paper dictionary is now considered
an al most obsolete object, as people wildl
many (nonrlinguist) people, ifa word is found by their search engine, it does exist. The fact

the dictionaries do not attest it seems to have lost authority.

Beyond electronic versions of established references like dictionaries and the mainstream
press, Interneaind mobile technolags offerblogs, forums, RSS feeds, social networks, and
instantaneous tools like Twitter. Twitter may be the utmost expression of communicational
immediacy, impacting the diffusion of information at a deep level, by reducing diffusion time
to the instantaeous. Information and language are in a strong relationship, even though it
cannot be asserted that they equal each other. Neverthblessewly acquired status of
language through immediate diffusion makes it the most powerful informational tool at our
disposal. TV programs are now integrating Twibased information to quickly evaluate
peopl ebs opi ni onofcowse, tha fag that people sviaobdp ot use Twitter
are not taken into account make these opiregaluations biaised)in this context, new
meanings, when they are put through the Internet, have the ability to reach millions of people
in a second. Therefore, the usual time frames set out by long diachrony studies may not apply
any longer. The impacts of this paradigm shift hastyet been analyzed in full as they raise
new questions for everyone, including sociologists, philosophers, historians, politicians, and
linguists. In semantics, one of the impacts that clearly stand out is the need to work with
smaller timeframes andherefore study short diachrony, complementarily to long diachrony.
We are now faced with immediacy issues and-bssed issues, calling for new adapted
approachesilt is also worth noting that the linguistic policies emerging from governmental
bodie4®, trying to regulate the use of English borrowirgsinew wordsareovertaken by the

dazzling authority of the WelWhat is the value of a word meaning used all over the internet

% See the Commission générale de terminologie et de Néologie in France

http://www.dglf.culture.gouv.fr/dispositiénrichissement.htm
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but not appearing in any official dictionary? How long does a word have tcedeontine to

consider it has entered usage? What is the status of ephemeral meaning changes?

The idea of a semantic Web has been around for about a decade, aiming atintakieg

search more grounded in the complexities of meaning, beyond basic keywatoth.
Recently, the leading internet company Google has started to implement semantic functions in
its search engines, mostly integrating disambiguation algorithms which allow the user to
distinguish betwee\pple the brandand apple the fruit, for irstance (see the numerous

press articles on Googl e dlavmen(bzaand Anagd0l8)e ar c h s

On intuitive grounds, it is generally accepted that language change accelerates with the
evolution of the Internet due to the new type of diffusion language undengdssalso
intuitively accepted that language change accedsrdNevertheless, it is worth pointing out

that this feeling has been acknowledged by several generdmnsstanceBréal statesin

1899:

ADans nNnos soci ®t ®s mo dmdifie @lss, vitel qa'il fe/@tn s d e ¢
coutume dans l'antiquitét méne chez les générations qui nous immnédiatement
précédés *’s (Bréal 1899: 116)

However, the mechanisms of change within that new diffusion paradigm are a largely
unexplored topic. Therefore, | will attempt to lay tentative foundations to deal with this
essential topic. If the topicals not received enough interest in the scientific community yet,
the large number of tools to explore it, however, has rocketed, with the advent of statistical

methods for text analysis, boosted by rising computer power.

1.2.1.2. Changing methods: statistical methods for text analysis .

As a consequence of the paradigm shift described above, both regarding the nature of
language and its diffusion, the methods to analyse semantic change have to include these new
aspects to be in tune with the object of study, thedsociety which generates and is impacted

by it. Consequently there is a growing use of statistical techniques basedoonuctence

“In our modern societieshe meaningof words changesfaster than itused toin antiquity andeven inthe
generations thatirectly precededis
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and modeling techniques. The terstatistical semanticshas gained usage since the
publication ofFurnas et al(1983) one of the earliest aAticl
growing number of conferences in the am#est toits growth and the emergence of
computationhsemanticgsee the conferences and workshops such as GEMS, DISCO, IWSC
and the ESSLLI workshoffsamong othefs and corresponding publications in the ariea

journals such a€omputational Linguistigs

| first look at statistical methods not using atheematical model. These methods have mostly
flourished to conduct corpus studies, and are based on word frequencies, \Wwootirrence

frequencies, and distribution issues.

1.2.1.2.1. A renewed interest in corpus

Computers brought the possibility to store and browse greater amounts of data as well as the
possibility to implement statistics on large sets of data. This naturally led to a renewed interest
in working with corpora. The growing introduction of statistio@thods into linguistics is

tightly linked to the convergence of linguistics and Natural Language Processing (NLP). NLP
combines Linguistics, Computer Science and Atrtificial Intelligence. One of the elements that
bridged the two was corpus. The interiestorpus rose again much before statistical methods
became widely adopted in linguistics. NLP was more concerned witlhaskd methods, but

tr

c

a mapr debate opposing the advoate o f rul e systems against
brought corporatoth f or ef ront agai n. There has been
di sposal since the 196006s, however these cor

more information, of symictic, semantic, morphologicaland stylistic nature. ForHabert,
Nazarenko an&alem(1997) the renewed interest in corpus is also due to the support of the

NLP community which needed language resources to go beyondasgel systems:

fiLa tradition eks linguistiques de corpus a regu ces dernieres années un appui

vigoureux et inattendu de la communauté du TALN qui a donné un nouvel essor a la

8 GEMS (2009, 2010, 2011) Geometrical Models oflatural Language Semantics, workshop in conjunction
with the Annual Meeting of the Association fd€omputational Linguistics (ACL). DISCO (2009):
Distributional Semantic Beyond Concrete Concepts, workshop in conjunction with the Annual Meeting of the
Cognitive Science Society (CogSci). IWSC: International Conference on Computational Semantics (ACL).
ESSLLI: European Summer School on Logic, Language and Information. WorksBopgositionality and

Distributional Semantic Model2010),Workshop on Distributional Lexical Semantc2 008) ¢é among ot
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constitution et © |l outil isdatgii an ede fpeindp WD uan
de paradigra. Jusqud ' , | 6objectif des recherches en T
était avant tout de modélisem, de formaliser le savoir humain, degd@er les régles sous

jacente (Habert, Nazarenko, & Salem 1997: 40)

Therefore disciplines which were working with separate paradigms joined in on the
use of corpora, thereby confronting the findings of historigajuiistics, philology and
semantics with NLP. This joint adventure, however, is still in its infancy, demanding the
creation of common grounds, as scientists from these disciplines may have different points of

view on the nature of language.

1.2.1.2.2. Word frequency and distribution

While looking at a corpus, we are looking at series of words organized in a system that have
varying frequencies and @mxcurrence frequencies. The distribution of these frequencies is
influenced by a few factors: First the available nembf words in the given language,
second, the frequency profile of these words: are they used often or not?, third, the patterns
that most texts tend to show in this distribution and may be considered as a type of norm,

fourth, the specific distributiongttern of the corpus owing to its genre and style.

To detect what words vary beyond a #Anor mal

characterize the text itself and the frequency profile of a word in the given language at stake.

Some words are moreefjuent than others in language. Among the available vocabulary
French, thefAcadémie Francaiseconsiders that people use effectively betwees0Q to 3
000 words on averagén daily spoken language, but we find about @I words in a
dictionary likeLe Petit Robertor Le Larousseand aboutl00000in Le Trésor de la langue
francaise These figures are roughly equivalent in English and Spanish, Wi¢h Oxford

EnglishDictionary containing 171476 words in current use, and 4%6 obsoletevords® and

9 filn recent yearsthe tradition ofcorpuslinguistics has receivediigorous and unexpectesiipport from the
NLP communitywhich gavenew impetugo the creatiorand useof annotated corpord...) This isa profound
changein paradigm Until then A1 @reINL P6 s r e swaa primdrilytg 'onadkl,” to formalizehuman
knowledgeandto identify theunderlying rules o

0 Source: http://oxforddictionaries.com/words/havanywordsaretherein-the-englishlanguage
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theDictionario Real Academia Espafiatantaining approximately 9000 words. Within that
available source of vocabulary some words tend to enter use as others stay in the shadow, and

are only known by specialists in various fields.

If frequency is a gooahdicator of word use, it is also influenced by invisible rules according

to which some words are more frequent than others. The distribution of higher and lower
frequencies in language constantly evolves as some womsnkeemore fashionable and
othersobsolete However, there are some strong tendencies that may be grasped. Some recent
dictionaries (such as the French dictionary Antitfoyeand databases (such as Lexf§und

Brulex’® in French and the MR in English) include a frequency rating for eacbra
Frequency ratings have also been taken into account in langaagd games like Scrabble.

The MRC, a recognized psycholinguistics database gives average frequency ratings for
English words, on the basis ofld0 837 words corpus, as can be seen ablE6 , an excerpt

from the publicly available MRC database:

Table 6 Frequency ratings in hierarchical order of a few English wordstaken from the MRC database

69991 the
36472 of
28910 and
26235 to

X X
861 state
850 those
849 people
840 too
839 mr
837 how
834 little
832 good
816 world

*L http://www.druide.com/a_dictionnaires.html

*2 http://www.lexique.org/
%3 http://lcld.ub.ac.be/outils/brulex

> (Wilson, 1988)
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Function words occupy the top rows of the table, with plain words showing much lower
frequencies. Some computational semantic studies simply get rid of functrds motheir

data via the use of stepord lists, while others choose to keep them, since they may play a
role in the studied phenomenon. In the course of this work, | have decided to keep them as
will be detailed inPart Il1.

Other similar tools are avalbble including genre statistics. Daviesstablished comparative

tables of frequencies across stdypora of different genres in the Corpus of Contemporary
American English (COCA, 425 million words, 192011¥° and shows that the distribution
substantiallyd i f f er s across genres. For instance th
spoken | anguage, but Ateachero has a highe
newspapers, as shownTable 7

This may seem obvious but must be kept in mind as we exptopora, since numerical and

statistical data are influenced by these factors.

rank|lemma | PoS DISPERSIQ TOT FRE| SPOKE| FICTION POP MAQ NEWSPAPE ACADEMI

402,377 |81,69 |78,752 |83,275 |79,368 79,292

221 |all r 10,93 177317 |¥8464 |46018 (21778 17690 11880
361 | win v (0,93 111478 |25724 |7987 |22158 48277 7092
371 |teacher/n |0,88 116100 |7578 |7560 |10163 14733 75912

Table 7 Excerpt from the publicly available frequency distribution of the COCA

Retrieving the frequencies of words andamzurrent words using statistical methods has
been conducted on corpora in corpus linguistics and computational linguistics for data mining
tasks, information retrieval, summarization, sentiment analysis, coredpction and
clusteringas well asother NLP tasks. There are numerous available software solutions to do

so, among whicls the outstanding tod& (seefor instance Baaye2008).

% Professor of Linguistics at Brigham Young UniversRyovo, Utah, USA

¢ Genresspoken, fiction, popular magaes, newspapers, and acaderSiource :
http://www.wordfrequency.info
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1.2.1.2.3. Frequency and change

Pagel, Atkinson andVMeade (2007) compared two hundred meanings in fawarpora in
English Spanish Russian and Greek an IndeEuropean long diachrony perspective and
found that:

Aéfr eqgu e wards gvolvesatestbwer rates and efuently used words evolve
more rapidlyo (Pagel, Atkinson, & Meade 2007)

To acheve this conclusion, they studidtk rate of replacement of cognates (words of
similar meaning and wtological root across languages within a language family, here Indo
European). They claim that the frequency of word use is a basis for predicting this rate of
replacement. The frequency distribution of cognates across the four languages is almost
identical, allowing for a theory that encompasses iadwopean languages rather than a

languagespecific theory. The method is summed up as follows:

fiWe estimated the rates of leXieolution for 200 fundamental vocabulary meanings
in 87 IndeEuropean languageRates wer@stimated using a statistical likelihood model of
word evolutionapplied to phylogenetic trees of the 87 languages. The number of cognates
observed per meaning varied froome to fortysix. For each of the 200 maags, we
calculaed themean of the posterior distribution aites as derived from a BayesisiCMC
model that simultaneousbccounts for uncertainty in tharameters of the model of cognate

replacement and in the phylogendtiee of the languagesibi@: 717)

This makes sense since rarely employed words, when they come to be used, have a vague
meaning for most people and thus are more likely to undergo substantial modifications.
Frequently used words, on the contrary, benefit from a stronger sharathghaad therefore

may not undergo drastic meaning changes easily.

1.2.1.2.4. Cotext & Context

Various expressions are found in the literature to talk about the context of an occurrence:

3t

Acontext o, Al i ngutiesxttioc (csoonmeetxitnoe saensdparibd e d
confusion about what these terms refeptecisely si nce fAcontext o, at t
can refer to context of utterance, factual circumstances or linguistic context. Moreover, there

are contextual levels, starting with the neighbomstigng of words of a target word, all the
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way to compositional, syntactic, utterance, text and corpus contexts, as well as the extra
' inguistic context. The exptrestsoonsemft dlimg
levels in different ways,aording to the chosen theoretical perspective.

Working with the linguistic context or the ¢ext is a way to add a pragmatic dimension since

it gives a picture of the wont use The general idea behind using context to analyse a target
word is ktnhoaw afiwword by t h°% a cottompelmyeg inithe ke e,
distributional semantics community to justify the choice of working with context as will be
detailed in Chaptdr3.

The cotext, or linguistic context, is the direenvironment a word appeas; it is the

contiguous text to it. It is not definitional of a wolbwever it shows:
-the type of use the word undergoes with its pragmatic implications,

-the polysemy of the word depending on the number of clearly different meanings it

can endorse
-compositional aspects, and
-the idiomatic uses of a word.

Reteunauer's (2012)octoral thesis distinguishes between the local and globgaxtor his
distinction is sometimes made by other authors udingt t er m Al i ngui sti c ¢
| ocal aspect and fAcorEtvext owiftdin nt h éh entpitt, ddleaal oc

definitions vary:

AL'environnement | ocal c d'unitédegiqale nildée.dar v 01 ¢
définition précise de ce qu'on entend par "voisinage proche" varie selon la perspective

adoptée. Le voisinage proche peut se délimiter sur les plans lexicographique, syntaxique,

" Saying attributed t&irth (1957: 11)
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énonciatif ou typographique, dont chaque unigppe est susceptible de correspondre a une

unité sémantiqu&o (Reteunauer 2012: 11)

However linguists generallyacceptthe factthat local and global context and cotext are

interrelated:

AfLe cotexte gl obal et | e cldappeoghe éomihamte a | n €
dans la lignée logicgrammaticale privilégie la compositionnalité du semgrement dit, une
détermination du global par le locak linverse, la tradition rhétorique herméneutique a
renversé la perspective et elle a mis en avant le principe de détermination du local par le
global>*ibid. 2012: 15)

This applies at the level of words taken in the context of text. At the level of vigadsalou
(1982) suggests that meanings have conteqtendent and contextdependent relations, as

he analyses the nature of information in concepts:

fiContext independent properties form tbeor e meani ng QCofitextwor ds .
dependent properties are a source of semante n c o d i n gBaxsaoul98)i | i t y o

Meaning change is fluenced by both, and the study of context patterns is a way to
understand its mechanics. Changes\ariability) in contextdependent properties can lead to

changes in contexihdependent properties:

i C o n-independent properties are activated by thardwfor a concept on all
occasions. The activation of these properties is unaffected by contextual relevance.- Context

dependent properties are not activated by the respective word independent of context. Rather,

%8 fiThe local environmentorrespondso the direct vicinity ofthe targetlexical unit The precise definition of
what constitutes'nearneighbors variesdepending on the chosen perspect®ose vicinitycan bedefined at
the lexicographi¢ syntactic,utteranceor typographical planesf which eachunit is likely to correspondo a
semantic unit.o

%9 fiGlobal cotextthe global andlocal co-text are not independenfhe dominant approact the logico
grammaticaltradition emphasizemeaning compositionalityi,e., a determinationof the localby the global.
Converselythe hermeneutic rhetorical traditibasreversedhe perspectiveand has putorward the principlef
the | ocal being determined by the global . o
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these properties form the core meaning ofdspwhereas contextependent properties are a

source of semant i (Barsaloud®d)i ng variability. o
| have chosentaset he expression Alinguistic contexto
By Alinguistic contexto | mean al l aspects

linguistic context, wieh is studied too, at a sociolinguistic level. Statistical analysis
techniques offer the possibility to extract information from the linguistic context. This
analysis can & conducted at different leveldegpending on the statistical method that is
chosen.This flexibility is necessary in semantics, since case studies of target words show
different degreesof complexities. Therforestatistical techniques have to be adaptethe
precise phenomena at stake. As stated in the introduction, there is nonseagare or
mathematical formula that can deal with the different types of semantic changes altogether

(yet). The next section deals with the tools and applications of statistical analysis in corpora.

1.2.2 Applied Statistical analysis in corpus

Statisticaltools to assess frequency variation and context variation have been easily available
for the past thirty years. Not only do researchers apply statistical measures to word
frequenciesbut they also do so with concepts (see for instdeeals 2011 doctoralthesis

for a quantitative appach to concept analy¥isThe methods described in Chapitdr have
therefore been applied with the help of statistical tools. For instance, morphological studies
highly benefited from statistics and computdrsthis perspectiveBaayen(1991) offers a
guantitative analysis of mphological productivity, based on the word frequencyritistions

of morphological classes in corpora in English and Dutch, suggesting that productivity is
correlated with token frequency. But beyond morphology and productivity issues, researchers
have offered tools dealing with creativity, context, featureguraent structure, dialectal
variation and specialized uses among others, and can deal with the press, the Web,
dictionaries, thesauri, or more complex databaSgastistical analysiss used intexts, in

literary and discourse analysi® determine the acabulary and style of an author, evaluate

the evolution of their style over time, or compare their style with the @inether authors. It

is a tool in linguistics, discourse analysis, diachronic studies and data mining at large.
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1.2.2.1. Semi-automatic comparison of databases with press or Web based
corpora

1.2.2.1.1. Early contributions

One of the most widespread and early techniques in terminology to detect neologisms in
corpora is to compare candidates extracted in a target corpus to a reference corpusanwhic

be another text corpus or a dictionary or thesaurus. The reference corpus is generally
representative of a fnAnor mo, i f specialized
representative of a period of time. This method has been widely used indiegginusing

various theoretical perspectives and languages.

Cabré and de Yzaguirre (199%¢scribe an early serautomatic method for the detection of
neologisms, based on thensparison of Catalan and Céisin Spanistdatabases. The method
relies on filtering candidates that have no match in the reference dictionary corpora. The
authors sort candidates step by step, with the help of disambiguation, part of tegeauip
stopwords (function words) morphological analysis and efiltars. This system has been
developed since by the authors and colleagues working in the same framework, for instance in
(Cabré et al. 2003)hich describeSextan a progranretrieving all the instances that are not
recognisedoy an electronidictionaryin Spanish and Catalan press corp&@ach methods
becamewidespread two decades ago. An exhaustive overview of them in the French
Language is given irhe 20th edition ofhe journalTerminologies NouvellegGarsou 1999)

gat hering wor kternatidhal ddNeaogié & @&EFmnmalogid®d (A | nt erdnati orn

Neol ogy and Termnmow!l cgqy | dlét wbhek diR®seau | nt e
doAm®nagement® L{figntethnguieonal French Speak
Devel opment 0) . The journal articl eastomdie a | Wi

search for neologisms in corpora, and general questions of neology and termiWgitbgy.
this journal,L 6 Ho mme , Bodson, descibe &selaetomate méthib® i 9 )
which automatic filtering alternates with human selection and analysis. They Banitpee

de terminologie du Québ¥c(BTQ) as a reference, to detect neologisms from medical

80 http://mww.rifal.org/ (last accessed 06/@B012). The Rint (Réseau international de mdégie et de

terminologie) andRiofil (Réseau international des obsdrvai r es francophones de | 6inf
informatique des languesiFrench Speaking Observatories International Network for inforoute and)NLP
mergedtocreatt h e A R®seau I nternational Fr aim2@p hone d&éAm®nag

®1 Termindogy Bank of Quebec
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corpora. The authors underline the difference between theasgomatic method they use
and the manual method. Roche and Bowker (1,999)he same volume, descrikenit (a
Corpusbased English Neogism Identifer To9l They alsodescribe other tools faeology

available at the time:

nlol existe d® " quelgues syst mes cr ®®s
systeme Aviator(Blackwell 1993, Collier 1993 Renouf 1993ajdentifie les néologismes
dans la presse anglaise pour fournik amseignants de®ssources lexicales. De méme, le
projet Obnel{Cabré and de Yzaguirre 1998 )pour but la détection degologismes dans la
presse, mais cetfeis en espagnolte en cat al an. (ladicjavicand Wakero!l o Se
1997)identifie les néologises f r an- ai s qui se trouvent sur
Cordon (W3Cordo'¥) utilise des techniqgues swalei sti q
| a n g®t(Roche and Bowker 1999: 12)

Cenit is based on a filtering methotb extract neologisms irspecializedterminology.

However, it is limited to the detection of formal neology:

ACenitndi dent i fi e qufermd. kre peat®as déegter EEolegsmed e
de sens, créés, paxemple, par extension sémantique par changement de catégorie

grammaticale®®o (ibid : 13)

This limitation has partly survived time and progress We becoming more and more
effective at detecting sense neologisms. However, they still strongly resist a purely automatic

treatment even if several attempts gegting close to this aim.

52 obsolete

83 AiSystemsto detectneologismsalready exist. The systemAviator (Blackwell 1993; Collier 1993; Renouf
19933 identifies neologismsn the English pres$o provide teachersvith lexical resourcesSimilarly, the
projectObneb(Cabré andYzaguirre1995)is aimed at theletectionof neologismsn the pressbut this timein
Spanish andCatalan.The toolNeoloSearchJanicijevicand Walker1997)identifies theFrenchneologismghat
are onthe Internetwhile the Cordonsygem (W3Cordon)uses statistical techniquasd thusis not boundo a
single | anguage. 0

% fCenitidentifies formal neologisms onl It cannot detect sense neologisms that are created, for instance, by
semantic extension or change in grammatical category.
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1.2.2.1.2. Neology networks and observatories

The aforementioned networks akology observatories are far from being unique in the
academic worldA series of academic neology observatories are active in the world, with the
aim to detectmodel, list, and understand all forms of neology. These observatories are
languagespecific. In France, th®ornéd® database has been created by AHELF®C. In

Spain, theThe Observatori de Neologat theUniversitat Pompeu Fabia leading similar
reseach, in association with observatories of Latin America and Spain, working on Catalan
and Spanish of Spain and Latin America as well as with observatories of various romance

language¥ via the Neorom project:

Al | consiste en | a cva®ies dedanNéatbdieides ldh@uese a u
Romanes ( NEOROM) qui , au moyen doéune m° me |
résultats dont la comparaison aura quelque validité pour analyser le renouvellement lexical
des | angues r omanes iSmedspoatanésros planiié®duilapparaissents n @
dans | a presse, et dans ddéautres m®dias or a

situations de communitian.0 ®® (Cabré, 2006 : 116)

The idea behind these types of networks is to federate a system of neology watch, echoing the
watch provided byrivate companies or authorized governmental bodies. They try to set the
lines for a common theoretical and methodological ground to obtain results that may be

shared across language communities.

% http://www.atilf.fr/borneo/

% Analyse et Traitement Automatique de ILangue Francaise (French langage NLP amalysis.
http://atilf.atilf.fr/

" For Spanish, Catalan, Galician, ltalian, Fren€lanadian and Belgian FrenchPortuguese Brazilian
Portuguese, and Romanian

%1t consists in the creation of a Network of Neol o
which, with a similar methodology, will produce results which will be valid in order to analyse the lexical

renewal of Romance languages via the study of spontaneous or planned neologisms that appear in the press, and

in other spoken, written and audiovisualimedms , as wel |l as i n other communi ca
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1.2.2.2. Including features and/or argument structure

As we create tols to research language, the view we have of language structure, if encoded in
the tool, is reflected in the results and analysis. Choosing a specific theoretical framework,
however, is very hard to avoid, and has benefits, in that it provides a cohévetiee

analysis.

For instanceReteunaue2012) in her doctoral thesis, implementathtigical tools with
respects to the interpretative semantics theoretical framewoRasfier(1987) developed in

Rastier andValette (2009) and several other works. Within this theoretical framework,
meaning is codified according to a series of features, within a lexicographic reference corpus,
and phenomena from text corpus are compared to the database. Here the reference (or
Aexcl usrpus iIs @ )exical mne, in the form of an enriched dictionary that encodes
semantic features to which innovations in textual corpora are compared. If the lexical corpus
does not contain the innovation detected in the textual corpus, the item is seleeted as
neology candidate. The POMPAMOsystem, developed at the CNRflalso works this

way, relying on a morpheyntactically annotated corpus.

Mejri (2006) also offers a strategy for the automatic detection of ne&sitgbased on an
enriched dictionary type database that includes argumeumttigte. He argues that the

stratified methods which are widely applied do not fit well the detection of sense neologisms:

"El | es sont fond®es sur un d®coupsage f a
linguistique une disciplineautonome : phonologie, morgdbgie, syntaxe, sémantique,
lexique, etc. Appliguée a la néologie, cette démarche rencontre beaucoup de difficultés dans

la reconnaissance automatiqt&Mejri 2006: 2)

Moreover, the authorightfully argues that it is necessary to geybnd word level and

include sentence context as Wels domain, register and the context generated by

% http://www.cnrtl.fr/outils/pompamo/requetes.php
O Centre National de Ressources Textuelles et Lexicales (Lexical and textual resources national center)

L fiThey are based on a segmentation which makes each level of linguistic analysis an autonomous subject:
phonology,morphology syntax, semanticdexicon, etc. When gplied to thestudy of neology,this approach
encountersnany difficultiesto performautomatt recognition 0
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circumstances. To overcome stratification and the multiplicity of contexts and meanings,
Mejri suggests gathering all this information in a single enhanced dictionary. This dictionary
lists all the possilel meaningsfoa word in relation to its context of use and relies on features
and argument structure. For instance, t he f
descriptions it can stand for. Verbs are encoded with argument structure. As ateexiaenp

verbadhérerwould be depicted as follows:
fiadh®rer
adhérer/NO : inc/N1 : ainc/N2 :/Ad :/Nm : adhérence/Sy : coller/D : tec/

adhérer/NO : hum/N1 : a ina < opinion >/N2 : de hum/Ad :/Nm : adhésion/Sy : étre
déaccord aMeriO®67) psy/ o

adhérer/NO : huMN1 : a hum < collectif >/N2 :/Ad : adhérent/Nm : adhésion/Sy : étre
adhérent/D : pold (Mejri 2006 6-7)

In this example, thé i r st | i ne corresponds to the meani
witho and the third to Abecome a madmdeer of 0,
The method uses domain by including fAteco f
psychology in the second, and fipol o for HApol

The method requires building complex databases and basicallenoeding all the

occurrences in the lists of descriptions. Idealgeneric system could avoid that.

Beyond the search for a valid method, corpus study also teaches us about the culture and

society ext is produced in.

1.2.2.3. Text statistics for socio -political analysis and the media and
statistical detection of neologisms in press corpora

The French di sci pl(Lebare Rirom &nd Hten@m2008)mMRRT & m@tor i e 0,

ALogom®trieo a ri*dwhich Laee xbranches ®t lexicelaly, text statistics,

2 Join, agree with or adhere

3 Translatable as semiometrics, textometrics, logmetrics and lexicometrics
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discourse analysis and sociologgll provideanalyse of current political and social issues.
Sociopolitical analysis can be conducted with statisticalocourrence and frequency
variation measures with the help of various compptegrams For instance, thepeechesf
several French presidents have been comparetieblanc and Fiala2004) relying on
statistical ceoccurrence softwardhese works include semantic change issues within a wider
perspective of textual and discourse analysis and are not centered on semantipehange
However they do partially deal with it and ried issues, in particular the deployment of

connotation in text.

As mentioned earlier, there are numerous works offering detection and analysis methods for
neologisms in press corpora. Among them, the outstanding wdkrauf(2007)exploits a
UK press corpus frorh989 to the close of 20p&ith additional data from the Web.

fiHypothesesbout the relationship betweareaning and surface textual patterning have
proved to be sound, allowings to cumulatively develop algorithms for automated systems
capable ofdentifying a number of lexical and lexisemantic phenomena in teatross tina.
These phenomena includeotmisms Renouf 1993 (Baayen and Renouf 199&)ew word
sensegRenouf 1993, c, d), sense relationand changing sense relations within t@xéenouf
1994 Collier, Pacey, and Renouf 1998hd the kinds of productivity and creativity of new
words entering newstexXt € The methodology for each of thegecedurevaries, but basically
i nv o feedimg a specific time chunk afhronologcally sequenced, fresh textual data through
a set of softwardlters which detect novel wds as well as new collocational environmesfts
existing words (Renouf 200762-63)

The author focuses on (morphological) productivity, creativity, word life cycles and collocational
profiles. She notes that creativity in the press is limited coedpt literary creativity, but is
generally wused to create stylistic effects.
linked with realworld events. In terms of lifeycle, these vogue words tend to show high
frequency peaks before thereduency diminishes drastically and eventually stabilizes. Renouf
also analyzes words separately within a collocation. For instance, to fully understand the
expressiorweapons of mass destructiahe looks for other collocations basedveeapons of
without massor without destruction Examples ar@veapons of mass distractioor weapons of

class destructionShe points out that these substitutions seem to follow misgaction and

classsound very similar tdestructiom andmass for instance.
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In case studies, Renouf shows how a vogue word has generally been around for a while. For
instance the wordhavis found in UK corpora in the nineties but shows a peak in use in 2004.
This peak is accompanied by semantic shifghes/now refers to a pson of low class and low
education with a poor style, whereas in the nineties it only meant a young. pdiisercase

studies in Part lllof this work are congruent with this observation.

AProbably the central r eycle oresistingpin theingost t h a t
general terms, of birth orarth, followed by gentle or steeper upward trajectories in frequency
of use and leading to brief or lengthier moments at the zenith of popularity, after which they take
faster or slower downward pathstil they reach a stable level of use. During thisdiele,
words which make a sufficient impression on the public imagination will also spawn a number of
productive and creative variants. [€é] oA final
the data reveals and traces parallels between language and contemporary world events, and thus
acts as a window on contemporary culture; in particular on recent world events and on aspects of
youth culture as((Renef2088% d i n the media. 0

1.2.2.4. The media and statistical semantics

There is nothing new in stating tratademicworks on political languagand the language of

the media provide a way to decipher the political and cultural content behind discourse and to
shed light on all the implicit contents that are conveyed in this particular type of language.
What is relativelynew, however, is the growing interest of rerademics for these works,

and the way they are used in the media and society.

These specialized works become more and more available and demanded outside of the
academic realm. The general public now inelidanalytical tools in their everyday
understanding of the media, via the press and the Internet. The mainstream press integrates
data from semantic analysis. For instariee Mondegives the floor to Jean Veronis (and his
blog™), their official linguist mrtner to decode political news through a semantic lens.
Veronis deciphers the news with frequency measures of key words. For instance, he compared

the vocabulary of Martine Aubry and Francois Hollande before the French primary election

" http://blog.veronis.fr/
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opposing them at ¢éhhead of the left wing party Veronis publishes frequency tables of the
major keywords used by the candidates to clarify their political profile through their use of
connoted vocabulary. Veronis is also associated to Linkfli&rcesocial Web watching
company, offering trend watching, brand awareness watching, social Web notoriety watching
and the like. These types of services are offered by a growing number of companies, using
techniques from computational semantics to watch language and opinionsamdioéer a
picture of them to several clients. These services existed long before the Internet boom;
however, they are now based on the Internet as a resource and are progressively exploiting
methods developed by academics. There is a shift as regarnypéhef population in touch

with semantics and discourse analysis. A few years ago, companies were in touch with them
through other companies offering surveys, opinions polls, and trend watching. Now, these
tools are known by the general public, outsideéhe executive realm, and it is almost the
norm for TV programs and the press to include semantic analysis to the array of tools they
convoke. However, the meaning @emanticsis undergoing a process of semantic
connotational drift, as popular etymologgw tends to associate it with the ideasefnantic

Welh therefore greatly narrowing its original meaning. Moreover, the semantsesraintics

seem to have blurred in this process.

Political analysis is one of the major areas that push the integrdt®tatistical semantics

into mainstream media. Key words in politics may also have a different connotation
depending on who is employing them and these connotations may give birth to semantic
drifts. For instance, when Arnaud Montebourg (a-\gftg Frenchpolitician) mentions the

idea ofdémondialisation( i d e g | 0 b alrdcentaniedlogismosgrying the ideas of-anti
capitalist movements, he does so with the seriousness of a political program, whilengyht

politicianscolourthe word with greatirony t her eby di screditing thei

The rising integration of semantic tools and methods into mainstream media is clearly
anchored in the assumption that language and information is the same thing. This idea is also

developed byPicton (2009) who centers her analysis on the relationship between language

& http://politicosphere.blog.lemonde.fr/2011/10/13/les-mots-de-aubry -et-hollande -des-contenus-presque-
identiqu es-des-styles-differents/#xtor=RSS 3208

® http://fr.linkfluence.net/
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and knowledge, putting them in parallel rather than assimilating them compt&iel\calls
this:

fiéla pertinence doéun par ald(Pictoe2089853r e | ang

We are witnessing the integratioh statistical semantics methods and discourse analysis into
mainstream media channels and theeinet, which creates a new interest, with a wider scope
than ever, for methods emerging from linguistics. Meanwhile, the variety of possible
approaches is réeting, with various suldisciplines offering insights to analyse semantic
change, in terms of computational tools or theoretical approach, or both.

1.2.2.5. Insights from specialized terminology and lexical variation

1.2.2.5.1. Specialized terminology, language varieties, and sub -
communities: petri dishes for neologisms

New meanings and new words are often created in specialized domains, in which the
apparition of new realities and objects to name is quicker, and where new concepts emerge
more rapidly. Leading edge areas such as spatial reSeavanced physics, neurosciences,

or artificial intelligence produce their own share of new vocabulary through borrowings,
neologisms and semantic changes. This makes specialized terminologyi digbetfor
neologisms and innovations. Beyond specialized terminology, some language sub
communities at the sociological level demonstrate a high level of creativity, to define their
identity and stand apart from mainstream concepts and their asso@atpthde. Here,
language has a highly conceptual, stylistic and sociological valuec@uaimunities may be

identified through their musical taste (such as the-hoijp, electro, punk, and rock
communities, among ot her s) 00 it heer esitnetder e
technologies) hobbies (football, role plays, etc.) in relationship with certain clothing habits,

and language styles. These sammunities are a treasure of semantic shifts and neologies,
however, most of them remain contained witlimots e c o mmuni t i e snicheMor e o v
that is to say its relationships to speakers communities and its association with specific topics,

plays an important role in its possibility of evolution, as demonstratedAlbyann,

“"mé the relevance of a parallel bet ween | anguage and
8 Studied byPicton(2009)
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Pierrehumbert anMotter (2010)who claim that ithe is more determinant than frequency in
short language dynamicen the basis of work conducted with tbeline USENET corpus
Their finding is that in modern online corpora niche is the most efficient criteria to assess the

chances o$urvival for lexical innovations. The notion wicheis borrowed from biology:

AA new word, |l i ke a new species, mu st es
| a n g u(altghann, ®ierrehumbeandMotter 2010)

The corpora these authors rely on are composed of the contents of two USENET discussion
groups, one about music, and one about Linux operating systems. Case studies focus on slang
suchadol( Al aughing out | oudo), p gnameini Lantx jangor, d s s U
or personality names such Bsinem a rapper. The authors measure the dissemination of

each word across users'iD, or its #Aindexic§l i toyod,i tasn ditaapr
They show that Band Dare predictors of word faté terms of how they disseminate, rather

than in terms of pure frequency. Indesdme words may have a high frequency but be used

only by a few users, whereas other words may show lower frequencies but disseminate across
users effectively, thereby havimgore chances to reach a wider community of speakers. What

is interesting for lexicologists is when specific words and concepts spread out of these

restricted communities and reach a wider array of speakers.

1.2.2.5.2. Statistical analysis of dialectal variations and lexical
innovation in linguistic sub -communities

Studies using word eoccurrence patterns show how new word meanings transfer from sub

~

communities to a mor e fA maChedey(20&laquestiorls daawg u a g e .
people learn vocabulary from listening to #ipp music, by asking:

AAAE [African American EnglisH wordsu s e d i n Rapper 6s Del i g
(66cool /attractivedd) and b adingnded Manstiedmd ) , s u
American English (MAE; also called 6 St andar d6d6 American Engli s

Could itbe that norAfrican-American speakers learned these wdhdsugh listening to hip

hop songs such as Rappero6és Delight?59o

Here the cultural aspect of the Hipp subcommunity merges with dialectal variation;
African American English being dealt with as a variation of Mainstream American English.
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The use of the wortlad meaningcool is typical of the reversals found in semarthange

processes, exactly agckedcame to meawool The main context of use eofickedshifted

from the Bible, in which it meant dAevil o wit
and took on the meanirfgb a wahtil jt entered American andriish underground music and

in particular Hiph o p , Jungle and DrumbedBsasBcomolsoc pmng

borrowing of theAmerican slandisted in3b:

i .ladj.

1. Bad in moral character, disposition, or conduct; inclined or addicted to wiltugwr
doing; practising or disposed to practise evil; morally depraved. (A term of wide
application, but always of strong reprobation, implying a high degree of evil quality.)

a. of a person (or a community of persori$)e Wicked Onethe Devil, Satan.

[ €]

3. b. Excellent, splendid; remarkabkang(orig. U.S).

[ é]

Il. absol.or asn.

4.n sensela : chiefly in biblical and religious use; often opprighteous n. 2a’d

Lexical variation across language varieties is also studied on its own, and providesrggnchro
tools that may be adapted in diachrony, since the mechanisms at stake show great similarity,
aside from the temporal aspeEbr instancePeirsman, GeerasrandSpeelman(2010)look
atlexical variation letween Netherlandic Dutch and Belgian Dutarieving crosdectal (or
crossdialecta) synonyms from corpora, using a distributional model and showing the

suitability of caoccurrence based models wikte issue.

1.2.2.5.3. Specialized terminology

Specialized terminology is a great source of innovations as areas such as space exploration
research need to adapt to new concepts and names new objects rapidly as dPictam in

(2009 who offers a fulfledged analysis of short diachrony phenomena in specialized
corpora. Her standing point is to extract the evolution of knowledge through the detection of
language innovations. In a similar veiDury andDrouin (2009)use a corpus from ecology

to retrieve a series of useful indices to detect neology and what thegecadilogy (or

® Source OED
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obsolescenge Dury and Drouin (2009) rely on ecology, as it is a domaihat has been
confronted with radical changes recently and became one of the hottest themes in society and
politics. These changes may be observed in the temporal window they chose: from 1950 to
2005. They show how a word, judged obsolete, is replaced $yna@nym, or how one
synonym takes over a series of competing words, suatcasystentaking overmicrocosm
holocoen,biosystemor bioinert body or how a word likesuperorganisndisappears from
specialized languag®loreover the authors offer a seridsralices to detect semantic change

in corpora, strikingly similar to mine, which are detailed in Part IlI.

Drouin, Paquin and Ménard (2006ijfer asemiautomatic detectiomethodfor neologismsn
French. Their method relies on the comparison of corpora from different periods and with
different degrees of specialization. The authors use the soffwar®Sta{see Drouin 2003)

to extract neology candidates in two types of corpora.yTdmmpare a specialized corpus
dealing with terrorismcovering a ten year time span frd®95 t02005 subdivided into two

sub corpora before and after Septembét 2001, to a nonspecialized corpysomposed of

all the articles published in the newspegl.e Mondein 2002.The specialized corpusainly
contains military and political journals, internet sites and ewac material. The authors
study frequency variations, and rely anstatistical measure aecificity®®, in line with
previous work byLafon (1980)and Lebart and Salenil994)to extract a list of candidates.
The candidates are terms related to terrorism as well as terms that have a relationship with the
latter, including words in actantial, morphological and paradigmatic relationshifese
candidates are then ranked. The-ocourrent wordsof these selected candidates is
subsequently analyzed with the softw&#&TO(Duchastel, Daoust, and Della Faille 2004)
study thei context. Results include prefix and suffix production (suchyaerterrorismeand
djihadism@ and notably the creation of an abbreviati®kDM (standing forarmes de
destruction massivdj weapons of ma khe autticessthierefore give @ rs@cio
political picture of the language of terrorism after the world shacking event of Septefiber 11
2001 In the corpus study described in Part Ill of this work, terrorism and terrorism related
vocabulary show extremely high frequencies and frequency vaiatith the spectrums of

Irag, AfghanistanandGeorges Busheaching the highest frequencies.

8 n French: « mesure de la spécificité
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1.2.3 Pioneer computational works in modeling semantic change

At the beginning othis chaptel mentioned the need for representatiohisTheed does not
only applyat an abstract level but also at a practical, graphical l&ephs are more and
more seen to represent language, starting with simple-maps, available to the lay person,

all the way to complex models.

fAL'utilisation de graphes en sémantique lexicégpuie sur un regain d'intérét plus
général pour la théorie des graphes en sciences sbitialesiseau et al. 2011)

Before looking at graphs and models for semantic change, it is worth taking a detour via

pioneer works in modeling semantic change.

Before the burst of models in semanticgyreer works by Nerlich and ClarK®lerlich and
Clarke 1988; Nerlich and Clarke 1999b; Clarke and Nerlich 18@1)out an attempt at
modeling semantic change with the help of a computer.

Nerlich and Clarke(1988) and Clarke andNerlich (1991) suggest retaining three major
factorsin orderto model meaning: frequencgemory accessibilityand expressivityThey
created a computerized moaetich simulates wrd changelynamics and obtainedlavelike
patternssimilar to the pattern of change describedBsrrendonner, Le Guern arRlech
(1983) They assert that:

fiLanguage changexcording to aregalr p a(Cldrke &Nerdich, 1991)

Berrendonner, Le Guern arfdluech (1983) describe a dynamic in whickhe frequency

dominane o f a | ect is overtaken in time by the
competitiono, and then by a t hintoradcountNenlicht hi s p
and Clarke (1988) and Clarke and Nerlich(1991p s model , however, rel i

synonymic competition (such &by, toddler, or infant), implementing an onomasiological
view, and establishes a feedback loop betwigequency and accessibility, sgsiently

8 The use of graphs in lexical semantics relies on a more general renewed interest for graph theory in social
scienceso
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enriched with expressivity as a random variable. They state that expressivity is the major
factor in the replacement of a word by another in terms of frequency dominance. Expressivity
is defined as a type ofotivation of the sign. Expressivity wears off as a word loses its novel

feel:

AA frequently used word wears-iothéglongt s ex
rurabsorbed into the st oc@erlcHetGaked98878r ds of no

Although the results seem to show a clear wave pattern, the authors question whether this
might be due to the model itself, and acknowledge that:

AAl t hough t he e meaves &interesting in itselh) teir wrmin still
seemsto be a mystery. They would arise in any system where the relative values of two
variables describing a set of objects were linked by positive feedback in this way together
with similar effects of random variation. The properties of the model arise frem it

mat hematics, not the | ingibid:23¥i c facts we use

By doing so, they set the path for further research in semantic mpdelia onomasiological
approachlooks at how meanings transfer between words rather than how words change
meaning (the semasiological approach). It is inspiring and will be taken into account in this
research. In effect, it seems that the way the question is asked first and foreraast

the research methods:

fiTo take some specific examples, we did not ask how a word suiteasarted out by
meaning 'foolish’ and came to mean 'pleasangiftermathwent from meaning 'second crop of
grass' to meaning ‘consequence’ or 'regufttate’; but by contrast, how with the passage of time
the word of choice for a senior member of a company has come more and more commonly to be
executiveather tharmanager;or why the word of choice for a small ensemble of pop musicians
has switched &@mgrouptob a n (tbid: 228)

It is essential to deal with synonymic competition while looking at meaning transfer, as word
meanings evolve in a network and not on their own. A word and its evolution may not be
analyzed as a single unit with a life of itsvrg but has to be included in the semantic

networks it is part ofThis point of view is defendedyy Buchi (2000):
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iDb6une mani re g®n®r al e, i nous sembl e
gubdi mpar f ai ble wieelle nespoend pas en considération denension

onomasiologique, en particalir | e ph®nom ne* de |l a synonymie.

Theoretically Nerlich and Clark€1999b)give a central role tolénding theoryin the spirit
of Oakley(1998)and building orL_akoff andJohnsor(1980) viewing meaning as follows:

fiMeanings are not mental objects bounded in conceptual places but rather complex
operations of projection, binding, linking, blending, anceigtr at i on over mul t i
(Nerlich and Clarkd.99%) citing Turner(1996 : 57)

By applying this view to meaning and meaning change, they imply that metaphor and metonymy
are central processes in the nature of meaning and meaning change, and may not be treated as a
peripheral phenomenon. Meanings map onto edodr, and may transfer part of their content

from a lexical unit to another, thereby modifying other connected lexical units. Connected lexical
units are defined her-meanngs pathiring tow the shime sanmaatic wo r
domain, in a paragmatic axis, or being in a syntagmatic relationship to them. These works are

not only pioneer in that they bring modeling, but they also bridge theoretical advances so as to
adapt to computer models. They also offer bridging results with those obtaisgdchronic
investigation of rhetorical figures and with results in language acquisition in chiMogmg

children (up to age 2,5) tend to oxexploit metonymical and metaphorical extensions while older
children use metonymy and metaphor in creative was/art of semantic communicative

strategies

fiThere seems to be a developmental sequence going from conmpettad/mically or,
metaphorically and even synecdochically based overextensiomsréocreative pretentgaming,
to the use of similes, to theqauction and themnderstanding of metaphors. These can be
regarded as overlapping stages in a éhgemantic developmenfNerlich and Clarke 1999b:
8)

8 fin generalit seems thahistorical lexicologyfulfills its role imperfectly ifit does not takénto consideration

the onomasiological dimensi@md in particularthe phenomenoa f sy nony my. 0
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By adopting an onomasiological view, integrative of meaning transfers and of the teachings of
historical linguistics and philology regarding the role of rhetorical figutesadapt to a
computational paradigm, the works of Nerlich and Clarke open the path to adaptations that have
become necessary in the current scientific and sociological context. Their attempt at modeling has
now been enriched by a plethora of more adedmoodels that may be relied on to understand

semantic change.
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Chapter 1.3: Semantic Change with context models

1.3.1 Studying semantics with context models

Among the available approaches to tackle issues in semantics, the gromdhidisciplinary
methods combining semantics and modeling, cognitive sciencessgokofogy also gained
momentumwith the growing introduction of statistics and technology as well as the influence

of cognitive scienceOne of the primary goals of cogme sciencewas to bridgeseveral
disciplinesconcerned wittknowledge and the brain to come to a unified framework and a
more holistic paradigm. At the heart of these approaches, and through the interaction between
disciplines, a series of questioa®<e. For instancehe suitability of models in terms of their

fitting human psychologywas questioned, as well as th&sue of dealing with and
representing properly large amounts of textual data. These issues also led to the integration of
other emerging élds: information technologyand visual analytics, with the search for
adequate interfaces and the study of their interaction datia Visual analytics can be

d ef i n ¢hd scianee ofi analytical reasoning facilitated by interactive visual intedfaces
(Thomas and Cook 20040). These highly multidisciplinary approaches are still in their
infancy. They now benefit from a great deal of contributions from the scientific community at

large.

In semantics,a diversity of vector modelss born out of that grawth. A few stidies of
semantic changper seuse thesenodels | first look at what these models are and how they
apply to semantics, and then at semantic change stiidiesare conductedith them. A
substantial introduction to the models themselvegtessary first. Moreover, the model used

in this study is also a vector model.

The choice of the model depenuls the investigation that is conductéide type of data being
represented, and the types of variables coming into play. Indemtkls may take several
variables and thus allow for combining different types of information, such as syntactic and
semantic information. The development of models that may deal with these two aspects and
ultimately represent sentence meaning is oneefrajor challenges in the figlseeMitchell
andLapata 2008)
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1.3.1.1. Vector Space Models

The idea of using geometrical spaces and vector space models to represent el retri
relationships between itents dements of languagdates back to the 1968s After the

upsurge in use of these models in the 1960s, enthusiasm progressively faded. In the past 20
years, however, there was a revival in their use in linguistics and semantics, notably due to
their evaluation as suitable models to reflect the cognitivganization of knowledge in

cognitive sciences and psycholinguistics.

Some research claim that vector models are a suitable reflection of the organization of the

human mental lexicon, see for instahemdauer et al2007)andJi et al.(2008)

This revival also impacted corpora studies sincesgahmodelspossesshe advantage of
retrieving data automatically from corpu$hey turned out to bamore efficientin dealing

with raw and annotated teat there is no need to create and gather data to create lexicons
(although it can be done too)

Vector space models (coined Bghitze 1993are mathematical models that represent words,
documents, or othatems, by context vectors in a multidimensional sp&sveral typesf

vector space models allow for filtering, indexing and retrieving large sets of information. An
exhaustive state of the art and comparison of the main word vector space models may be
found in Sahlgren(2006) The use of these models in semantics relies origtabutional
hypothesisanchored in the idea that the linguistic context of a word, retrieved via the study of
co-occurrence patterns, can tell us about its meaning. Moreover, measusesnaftic

similarity between context vectors may be used to detect words with similarmgsani

1.3.1.2.  The distributional hypothesis

As stated earlier,he general idea behindsttibutional semantic s t duahall kilow a
word by the company it keepgFirth 1957: 11) This ideaemerged fronreference works by
Wittgenstein (1953) and Harris (1954) before it was made popular byFirth (1957) Its
centrdity in distributional semantics is acknowledgedTyney andPantel(2010: 142,143)

8 The SMART information retrieval systemSgstem for the Mechanical Analysis and Retrieval of Text)
developed in the 1960s at Cornell Unsigy, New York, is considered to be the first instance of a vector space
modéd used to retrieve textual data (se&ton, Wong, and Yang 1975)
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fAiThe distributional hypothesis is that words that occur in similar contexts tend to have
similar meanigs (Wittgenstein 1953; Harris 1954; Weaver 1955; Firth 1957; Deerwester
al. 1990) Efforts to apply this abstract hypothesis to concrete algorithms for measuring the

similarity of meaning often lead to vectors, matrices, and higherd er t ensor s. 0
This idea is the foundation for word space models using context vectors:

AThe gener al i dea behind word space mod:
generate higldimensional vector spaces, in which words are represented by context vectors
whose relative directions are assumed to indicate semantic similarity. This &esumsp
motivated by the distributional hypothesis, which states that words with similar meanings
tend to occur in similar contexts. According to this hypothesis, if we observe two words that
constantly occur with the same contexts, we are justified umasg that they mean similar
t hi n @ahlgrem2005)

Accor di ng the distribuéondl teypothesis is isyathotivated by referring to the
distb ut i onal methodol ogy (HablgrenR®@Bd by Zel l i g H

Looking at the direcheighboursof a word is therefore a means to extract its meaning.
However, a wordbés context does not technical

insights as to its use, including solanguistic and linguistic use.

To generate the space, a matrix is built from the corpus, either raw or tagged. Tagging
includes corpus tokenization, paftspeech taggingand/or parsing.Turney andPantel
(2010) distinguishthree classes of vector space modw&sri document, worticontext, and
co-occurrencepairi pattern matricesnodels, and notthat each type of model serves specific
types of datalndeed, vector space models may handle different types of data in different
theoretical frameworks. Fomstance in psychology and psychometricthe matrices
correspond to subjetitem entriesThe three types of models are based on chunking data in

different ways. However, there are always two levels to compare.

i | f genmeealize the idea of documents to chunks of text of arbitrary size (phrases,
sentencesparagraphs, chapters, books, collections), the result is thd coortgxt matrix,

which includeghe termid o c ument mat r i x(Tumsy armdPaste 20t46) | case.
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There are several ways bandlewords, either by relating them to the document they belong

to, o to thechunkof text they belong tosequence of words, sentence or paragraiph).
docunentbased models, a*itif weighting measure is generally used to deal with word
frequency.i Tidfo s t a ntetre fredquencyinviersedocument frequency. Thi s meas:!
shows how important is a word in a corpus. The figure rises with frequency bides loffit;

therefore balancing out figures for the most common wordsdfTineasure is thus interesting

as regards the relevance of a word in a document.

The general hypothesiss  tf bnéstof téki have similar vectors in a text frequency matrix,
thentheyt end t o have @urmayahdPantelr2@18153) ihgdoag of word
hypothesig®™ applies to woredocument matrices. When column vectors are similar, it
indicates that meanings are similar. This hypothesis can be extended to pattekirs dsele
Pantel 2001)therefore patterns that-wacur with similar word pairs can be said to indicate
similar semantic relations. Conversely word pairs thab@mr n similar patterns indicate

similar semantic relations (s@@rney et al. 2008r the htent relation hypothegis

Moreover, two measures are used ttneste the efficiency of the system: precisi(or
positive predictive value) that evaluates how relevant is a document to aanergcalrate

(also called sensitivity) that evaluates the probability of that document being relevant to the

query.

A few basic notions are necessary to understand word space vector models: types and tokens,

stemming, ceoccurrence and context windows.

84ﬁ|

n mat hematics, a bag (also called a mu
allowed. Forexample, {a, a, b, c, c, c} is a bag containing a, b, and c. Order does notimatter

bags and sets; the bags { a, a, (ibid.:14Q), c, c} a
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1.3.1.3. Types, tokens, stemming, co-occurrence orders and context
windows

1.3.1.3.1. Typesand Tokens

In a corpuswords may be treated in termstgpesor tokens A tokenis the single instance of
a word, for example if the wordouseappears0 timesin a given corpust has 60 tokens
The type encompasses all instances of the same widrd.type of housecorrespods to its

class or all its occurrences grouped under one headind therefore the type of house is 1

1.3.1.3.2. Stemming

How the word is defined as similar or not, depends on whetheropapeech tagging
includeshousesandhouseunder the samgype, or, if raw unstemmed text is dealt with, then
houseand housesare treated as two different types. The choice of that treatment may show
extremely relevant when looking at semantic changes that are anchored in the use of inflected
forms. As will be explained irPat Ill, | have chosen to investigate both stemmed and

unstemmed text.

1.3.1.3.3. Cooccurrence

Co-occurrence may also be dealt with at different levelso@umrrence within a sentence for
instance, gives highly syntagmatic results. For instance, while studying tie bivd,
syntagmatic word coccurrence gives output suchtese in a fictitious sentence of the type
At hred biis | rHowever in semantce we are also interested in paradigmatic co
occurrence, which would give an output of the typin, for the query wordbird. To include
these paradigmatic results, one method is to implement secdadceoccurrence, in which
words that are both eoccurrent withtree are retrieved. Therefore, if there are two sentences
Athe bird andsithe t béi nthensecandrdet dececurtence wilklso

extractrobin asa second ordero-occurrentword of bird.

1.3.1.3.4. Context window

As explainedabove,models may be based aword/document or word/chunk matricds.
word/chunk methodshe chosn chunkis also called @ontext windowlts size does matter,

as underlined bfPeirsman, Heylen, and Geerad@608)and may be serisre or not to word

order We may decide to look at n words before and/or after the target word, to choose the

sentence as a chunk, or the paragraph, or any other window size.
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1.3.1.3.5. Semantic similarity in vector space models

Not only can we measure document similarity, but also word similarity, by comparing the row
vectors in the teradocument matrix instead of the column vectofee measurement of
semantic similaritysometimes coinesemantic relatednegslthough the latteencompasses

a greater number of relations) is based on the distances between the items in the generated
space. The underlying idea behind semantic similarity measures is that words that are closely
related semantically will tend to group in space andethell be a shorter distance between

them than with the other onds. spacesthis distance may be calculated between pairs (two
words) or groups (a cloud of coordinates). There are numerous measures of semantic
similarity within vector space models, tiee idea seemed to emerge in the 1990s and is still in

the course of development and testing. These measures can rely on probability (weighting) or

on geometrical observations.

1.3.1.4. Widespread vector space models in linguistics

Among the most widespread modéislinguistics, Latent Semantic Analysis (LSAYsee
Landauer and Dumais 19930d derived models such as Probabilistic LSA (PLSA) or closely
related modis such as Latent Dirichlet Allocation (LDA¥eeBlei, Ng, and Jordan 2003)

have attracted numerous researchers and benefit from extensive updates from these research

communities.

LSA and LDA are distributional models, alémown astopic models, built anend the
assumption that related words will tend to-amzur within a single context with higher
frequency than unrelated words. Topic models were first designed to extract topics in
collections of documents. They both rely on word and frequency matrxegnerate high

dimensional spaces of representation and measurement:

AThe i nput to LSA is a matrix consisting
columns representing contexts in which instances of the event types appear. One example is a
matrix of unique word types by many individual paragraphs in which the words are

encountered, where a cell contains the number of times that a particular word type, say model,

8 http://lsa.colorado.edu/
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appears in a particular paragraph, say this one. After an initial transformatibe ctlt
entries, this matrix is analyzed by a statistical technique called singular value decomposition
(SVD) closely akin to factor analysis, which allows event types and individual contexts to be
re-represented as points or vectors in a high dimensiapstract spac€Golub, Luk, and
Overton 1981) The final odput is a representation from which one can calculate similarity
measures between all pairs consisting of either event types or contexts (e.gwondrd
word-paragraph, or paragraggha r agr a p h @andaudr and Dumaise199)y). o

The Hyperspace Analog to Language model (HAlynd and Burgess 1996¢lies on very
similar methods, however it uses word basegamurrence contrarilyot LSA and LSAlike
models that use document baseebcourrenceTermterm ceoccurrence is also developed in

LSA-like models like Infomaff. It is the type of model used in this work.

1.3.1.5. Choice of a model

Within models, there are several mathematical and statistical techniques to obtain a space and
to measure distance within it. For instance, computing phases such as SVD or Dimensionality
Reduction which gets rid of negative values, as discussedVan de Cruys(2010) is
sometimes avoided by implementing Random Indexing (RI) that cumulates viatdarsiex

vectors (Sahlgren 2005 Rosell 2009 Rosell, Hassel, and Kann 2009The detailed
mathematis behind these computationsc@mplex and pertagto modeling issues beyond

the scope of this work.

It is evident thathe choice of the model impacts the repreation of data, and there is huge
variation across possible procedures as statedabgl, Bullinaria, and Lev{1998)as each
model shows itself finer than another on specific tasks. Hoywedsm using several models
for the same task, results can also show a large degree of similarityvahibe casehen
crossing results from the model used in tdhagtoralthesis, the &manticAtlas with results
produced by InfomagSchitze 1996)a model in the same vein as LSA, on data mixing

semantic, historical and phonological aspésteBoussidn, Sagi, and Ploux 20Q9)

In computational semantic$actor analysis models are used to represent and analyze

8 http://infomapnlp.sourceforgamet/ Stanford, CA.
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semantic relations like synonymy, coordination, superordination, and collocatichoas

by Utsumi (2010) Vector space models are also used amantics to compare dialectal
variation in synchrony byeirsman, Geeraerts, and Speelf@010)for instance. Th&e two
approaches are very close to the t@tistake sincethe detection of synchronic variation may

be adapted to diachronic variation and the analysis of semantic relations intervenes in

deciphering the mechanisms of change that may rely on them.

1.3.1.6. Limitations of vector spa ce models

Vector space models, like amgodel, have limitations and biases. For the ones that are
documentbased, the size of documents has on impact on the output, and therefore results may
be corporebiased. Moreovetthe lack of agreement between researchers on standards results
in a plethoa of models and makes it difficult to replicate or compare results across models.
Nevertheless there is a tendency to try and establish standards in NLP by launcladg shar
tasks and comparing resulis.the computational semantics community, exampldébaifcan

be found in calls for shared tasks, as launched by the International Conference on
Computational Semantics as in 2008 or by the EgBémci 2008°%” where the calls invited

the comparison of semantic representation of texts as produced by several systems and

models.

The main limitation of many word space models in semantics is that they generally associate a
single vector per word, and thus ftil take into account the polysemous nature of words at
the first step of modeling. & of the main advantages of the model that | use in this wnak,
Semantic Atlascompared to th aforementionedchodels is that it builds spaces starting from
polysemy ugvards. This wayall meanings are kept. This method involves heavy databases,
but provides a flexible and precise enough picture of meaning to condustdidl semantic

studies.

1.3.2. Semantic change studies with context models: a state of the art

Very few studies of semantic change relying on vector models have been produced. This may

be because the topic itself seemed to pertain more teoraputational linguisticer because

87 http://www.sigsem.org/wiki/STEP_2008_Conference_Report
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the models themselves needed validation in the scientific community asrtcetiadility and
adaptability in semanticS herefore the precise topic of conducting semantic change studies

with context models is new and relatively unexplored.

The few following contributions, however, open pathshe &rea, providing rich results i

terms of neasurement and representatidiney ask the question of whether change is
measurable, and whether change may be detected and analyzed automatically. Those
guestions are similar to those asked in this work. Although the growing use of frequency
measures across diachronic corpora in historical corpus linguistics is assebsipethyand

Gries (2009) the fact that frequency patterns alone are not sufficieatitibesshe topic is
acknowledged by all the authors quoted in this chapter.

Cook and Stevenso(2010) and Sagi, Kaufmann anclark (2009) assessacknowledged
cases of semantic chandswn from the historical linguistics literature to find grounds for
detection, whildHolz and Teresniak010, Heyer, Holz, and Teresniak 20GhdRohrdantz

et al.(2011)focus on semantic change detection and visual representatmpic models and
LDA models.

1.3.2.1. Measuring polarity

Cook and Stevensd2010)rely on the notion opolarity. Polarity is the tendency of words to
possess a hegative or positive connotation. Work on pgladgh aKloumann et al(2012)

focuses on the emotional aspect of language by studying the neutral, positive or negative
biases of words. This bias is calleemantic orientatioty the authorsCook and Stevenson
(2010)therefore deal with the detection of changes in semantic orientation, corresponding to
the categories of amelioration and pejoration established by historical linguistics. To detect
these phenomena, they rely ttmee English corpora covering a four century time span. To
establish the polarity of wordghey rely on a variant of the Pointwise Mutual Information
method as described Byrney and Littmar(2003) in which they ompare target words to
words d which the polarity is knownpreviously gathered in a manually compiled set of

seeds. An excerpt of the result is showtairle8 below:
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Change identified

Expression  from resources Change in polarity Polarity in corpora
Lampeter CLMETEV
ambition amelioration 0.52 -0.76 -0.24
eager amelioration 0.97 -1.09 -0.12
fond amelioration 0.07 0.14 0.21
luxury amelioration 1.49 -0.93 0.55
nice amelioration 2.84 -2.48 0.36
*succeed amelioration -0.75 0.81 0.06
arttul pejoration -1.71 1.33 -0.38
plainness pejoration -0.61 1.65 1.04

Table 3: The change in polarity, as well as polarity in each corpus, for each historical example of amelioration and pejora-
tion. Note that succeed does not exhibit the expected change in polarity.

Table 8 Table of polarity changestaken from Cook and Stevensor{2010)

This approach brings fine elements to the study of semantic change since it gives insights as
to how the meanings drift in terms of connotation, rather than limiting itself to teetioa of

new words or new meanings. It therefore provides a picture of the process as it unfolds, in a
computational and diachronic perspective. The authors also validate their results by having
them judged by subjects in a task.

1.3.2.2. Measuring density and variability

The work of Sagi, Kaufmann, and Clar2009) etxtended inSagi, Kaufmann, and Clark
2011)relies on a word space model calledomap® in the vein of LSA.Acknowledged

cases of semantic change drawn from the literature in historical linguistics are tested in a
corpus created omé basis of Helsinki corpugRissanen et al. 1994Qputstanding cases are

the wordsdogshifting from referring to a specific bread of dogs to referring to the spéaties,

a process of broadening, adéerundergoing the opposite shift, from referring to all animals

to the specific deer, in a process of narrowBily, dr i fts from meaning

in a process of pejoration.

To testcases, they measure themantic densitgf these words in a semantic space, and look
at the evolution of that density across time, or vaeability of that density. Density is

calculated as the average angle betweectors in a semantic space:

8 |nfomap [Computer Software]. (2007). http://informalp.sourceforge.net/ Stanford, CA.
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iOur met hod

occurrences of a given word type. This variation is inversely related to a property of types that

a | theosemsantic gariation withirs theesst 0f individual

we calldensityi intuitively, a tendency to occur in highly similar contexts. In terms of our

LSA-based patial semantic model, we calculate vectors representing the context of each

occurrence of a given

these token context

term,

and

est

mat e

v (Sagit Kaufrean@ndGlark2qD®) ¢ k e d 0

The results show a decrease in density over timadgras its meaning broadens, and an

increase in density fodeer as its meaning narrowd.he method is used both on these

acknowledged cases and on detection. The following multidimensional scalingRipies

4 and S)llustrate this:

Period

® Unknown composition date (<1250)
4 1150-1350

0 1500-1710

.

Figure 4 Multidimensional scaling of the context veabrs for the word deer, taken from Sagi, Kaufmann, and Clark

(2011 177)

In this plot, recent occurrences tend to gather close to each other in space, as the meaning of

deer narrows The opposite phenomenon is seen flmg where occurrencesend to

disseminate in space as its meaning broadens:
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Period

* 1150-1350
1350-1500

8 1500-1710

Figure 5 Multidimensional scaling of the context vectors for the wordlog, taken from Sagi, Kaufmann, and Clark
(2011 176)

1.3.2.3.

Topic change and Visual analytics

The most precise accounts of semantic change detection with a context model using graphical

representation seem to be thoseHelyer, Holz, and TeresnigR009, Holz and Teresniak

(2010) andRohrdantz et al2011)

These works focus on the automatic detection of topic change, since they rely on topic models

which are a type of vector model organized by documetgger, Holz, and Teresnigk009

andHolz and Teresniak2010) create a measure gblatility inspired from econometrics, a

discipline applying mathematical and statistical tools to evaluate economic data. The time

sliced copus is composed of daily news taken frma Wortschatzfor German sources, and

the New York Timedor English sourcesTo detect topic change, they rely on meaning

change, so to obtai

understanding of the former.

AiThe assessment

n

of

a

picture

change of

of

me ani

soeri et yobs

ng of

global contexts of the different time slice corpora. The measure of the change of meaning is

volatility. It is derived from the widelysed riskmeasire in econometrics and financand

based on the sequence of the significarbcourrences in the global context sorted according

to their significance values and measures the change of the sequences over different time

sliceso (Holz and Teresniak 2010)

Volatility is computed as follows:
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1. Built a corpus where all time slices are joined together.

2. Compute for this overall corpus all significant co-occurrences C'(t) for
every term t.

3. Compute all significant co-occurrences C;(t) for every time slice 7 for every
term f.

4. For every co-occurrence term c;; € C(t) compute the series of ranks
rankc, 4 (i) over all time slices i. This represents the ranks of ¢; ; in the
different global contexts of ¢ for every time slice 7.

ot
:

Compute the coefficient of variation of the rank series ("\"'(ra.nlcq_j (7)) for
every co-occurrence term in ¢, ; € C(t).

6. Compute the average of the coefficients of variation of all co-occurences
terms C'(t) to obtain the volatility of term ¢

Vol(t) = avg ((‘V (mnkc,_} (i]})

J

1 . .
= m Z C'-}" (ra.nkt.f'j('e.)] .
7

Figure 6 Computing volatilty, taken from Holz and Teresniak(2010)

This measure is independent from word frequency and is efficient in large scale detection.
However it does not dig into the unfoldinf semantic change processes in detail. Using the

rank series ofeveryeoccurrent for a term, referred to
all ows for an extraction of topics that <chan
rank changes h ows change i n semant i c-occurrem olistt anc e
independently of its frequency. Rank is related to the hierarchical order of appearance of co
occurrent words, and therefore rank variation has more to say about words context change
than frequency alone. Volatility and frequency variation provide two measures connected

with the media and the events it covers, as well as with the meaning changes that are induced,
temporary or not. For highly connoted words suchral, frequency and voldiiy are not

correlatedas shows the following graph:
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Figure 7 Thirty day volatility and frequency of the word Irak, from 1987 to 2006, based on theYT, taken from Holz
and Teresniak (201Q 335)

The authors also offer a graphical interface for the representation of results, called the
i v ol alayolatdity analyzef®. The interface is flexible, allowing for tirgpan selection,

and the visualization of frequency and vitigt™. Visual analytics is a powerful tool to
represent large amounts of complex data, and | have tried to integrate some of it in this work,
through thecollaboration with a student specialized visual analytics research. Howinler,

and TeresniaK2010) offer the most advanced freely available framework to date for the

representation of topic and meaning change with visual analytics.

1.3.2.4. LDA and visual analytics

Rohrdantz et al(2011)also combines visual analytics and NLPatidresssemantic change
issues in diachrony. The context model they use is LDA (Latent Ditiéltlecation). They

also use thé&lew York Timepress corpus. They focus specifically on English words that gain

a new sense by extending their context, in the area of technology. The method is based on

word context rather than word/document representat@snit is in topic models. Indeed, this

8 http://aspra23.informatik.udeipzig.de:8400/blazeds/volalyzer.swf

% However the interface does not offer the calculation of volatility for each query, as at the time of access it only
provided already stored results.
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approach allows them to study semantic change in more detail, as argued by the authors. The

corpus is trained with LDA, and contexts (with a window of 25 words before and after the

target word) are extracted and @sated with a time stamp:

AiFor t he set of

al

[ contexts of a

key

MALLET toolkit2 (McCallum 2002) Each context is assigned to iteost probable

topic/sensecomplemented by a specific point on the time scale according to its time stamp

from t héohrdantzetiak 2051: 2)

By establishing a mordetailed list of contexts for each word (with a window of 25 words

before and after target word as well as time stamps), they can provide a picture of which sub

w o

meanings may take over others. To do so, they also rely on graphical representation, as in the

following visual:

to browse
1987 1988 1989 1990 1991 1952 1993 1994 1995 1996 1957 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
AN I Y S Y S T S T Y
time, library, a
student, music,
people
I
b
shop, street,
book, store, art
| e
book, read, c
bookstore, find,
year L
deer, plant, d
tree, garden,
animal L
software, microsoft, | €
internet, netscape,
windows
{ = i,
web, internet, f
site, mail ,
computer
- — .
store, shop, g
buy, day,

customer

to surf

1957 1988 1989 1000 1901 1992 199G 1994 1005 1996 1097 1998 1009 2000 2001 2002 2003 2004 2005 2006 2007

sport, wind, h

water, ski, offer
jE— i

wave, surfer, i
board, year,
sport

channel, j
television,
show, watch, tv

web, internet, k
site, computer,
company

film, boy, |
movie, show,
ride

year, day, time, M
school, friend
1

beach, wave, n
surfer, long,
coast

Figure 1: Temporal development of different senses concerning the verbs to browse (left) and to surf (right)

Figure 8 Visualization of surf vs. browsetaken from Rohrdantz et al. (2011)

On Figure 8 we can clearly see that the sensedmwiwser el at ed

mi crosoft, i nternet

internet, site,

computer,

t o

t he

S e

net scapfe el at edow®o tihe

companyo

n k)

b

corresponds to percentages of word contexts for each sense. Again, these senses are highly

related with real world events, here the introductibthe Netscape Navigator in 1994. | have
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also mentioned the relationship between the meaningawfgation in French and the
Netscape Navigator iBoussidan and Ploug2011) Indeed, meaning shifts relatéd the
internet have had a strong crdésguistic impact.

The evaluation of results is conducted with regards to dictionary definitions. The authors
claim that LDA performs better than LSA at detecting semantic change.

1.3.2.5. Distributional semantics with a We b corpus

Gulordava and Barosi(2011)ar t i c | e A distributional sndlaritfi approach to the
detection of semantic change tile Google Books §frant* ¢ o r pappdies ceoccurrence
methods to detect semantadhangein the American English -Brams Google corpus,
composed of books, divided in two time slices extracted from the 1960s and the TI'890s.
authors rely on the logarithmic ratio betwdeagquenciesof word ceoccurrence in the two

time slices. They apply a measure of Local Mutual Information (LMI) on theccarrence
matrices to detect the similarities between words in the two time slices. Therefore, a target
word has a vector for the 1@6 and ondor the 1990s, which can be compared within the
same spaceby computing the cosine of their angle (similarly to wBagi, Kaufmannand

Clark 2009described). Similarity is rated on 1, the highest scores indicating that the word is
stable and the lowest scores that it may have undergone semantic change or at least a change
in the use of the word. The authors chose to conduct theriexents on a sample of mid
frequency words. By doing so, thaye likelyto detect changes in commonly used words;
however, as stated earlier, low frequency words are also of a particular interest and it is
regrettable that they are not dealt witlne low similarity scored words are theompared to

a database containing human ratinge correlation between similarity values and figures
obtained via human judgments is then computed to assess rEgwistheless, some of the

low similarity words wergudged unchanged by raters, as they rather showed expansion of
context of use with nwisible impact onmeaning The authors give the examples of the words

sleepandparent

L A n-gram is a sguence of avords.
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| ‘parent’ ‘sleep’

60s | p. company 2643 deep s. 3803
p. education 1905 s. well 1403
p. corporation 1617  cannots. 1124
p. material 1337 long s. 1102
p. body 1082 sound s. 1101
p. compound 818 dreamless s. 844
common p. 816 much s. 770

90s | p. families 17710 REM s. 20150
single p. 10724 S. apnea 14768
p. company 8367 deep s. 8482
p. education 5884 s. disorders 8427
p. training 5847 s. deprivation 6108
p. involvement 5591  s. disturbances 5973
p. family 5042 s. disturbance 5251

Figure 9 Examples of the top weighted Jrams containing 6 sl eep 6 and O GwordavaandBarofiaken f r o
(2011)

These results, which the authors consider erroneous, show a shift in perception of the
conceptssleepandparent The change in direct linguistic context of use reflects sociological
changes. In the case sleep the shift is from a personal perception to a more medical and
scientific perception. In the case parent the shift is from a stronger worlomtext to a
stronger family context, with the notable apparitiorsioigle reflecting sociological change.

This type of sociological change is for some linguigtsha heart of semantic change over

long periods of time, typically Centuries:

fiLes modificions de notre vie et de nos usages atteignent notre vocabulaire
madame, mademoiselle, famille, domestique, dimér o n t plus |l e m®me se
siecled(Huguet 1934: v)

These result point to the limit of using context change to detect semantic change, but they also

show that tools for semantic change can be used ectdetrception trends.

Indeed, whatever the mathematics behind detecting semantic change with context change
markers, this problem seems to always arise. At this point, human analysis is required.

However, one of the supplementary tools that can guidetialysis is visual representation.
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PART Il THE ACOM MODEL AND EXTENSIONS FOR DIACHRONY

137



Chapter Il.1: What is ACOM?

In the same perspective as the studies just described, this work relies on a vector model
providing geometrical spaces and representations of data. This model is called the Automatic
Organizing Contexonym Model (ACONbBee Ji 2005; Ji, Ploux, & ehidi 2003; Ploux,
Boussidan &010) a model derived from the Semantic Atlas (&&gPloux 1997; Ploux &
Victorri 1998; Ploux, Boussidan & Ji 2010)The SA is a vector model based on
correspondence factor analysis. It is related to the vector models descritaat litout factor

analysis models have their own history.

2.1.1 Factor analysis models
2.1.1.1. Factor analysis in sciences, social sciences and psychology

Factor Analysis,and its variants Correspondence Factor analyRBifjcipal component
analysis and Multiple Component Analysis are statistical methods that create
multidimensional spaces on the basis of matrices, and are useful to group items which have a
similar profile and isolate the ones that differ. Factor anallgais been used since the
beginning of theXX™ century to explore and represent data, detect the degrees of variances in
data sets, and make predictive models in various areas. Its widespread applicability across
disciplines is due to the technique thagssentially designed to compdaegedata tables and
matrices on the basis of a common scale. Factor analysis hierarchically sorts all the
relationships between the lines and the columns of the matrix and creates a space to represent

these relationships.

One of the earliest uses of factor analysis wagsychologywhen psychologist Charles
Spearman implemented it to research the existence of a measurable mentah aldlitiypline

later known aspsychometrics. However, beyond psycholagyas been #ool for sciences

at large. It has been broadly used in physical sciences to study populations in terms of
variables, for instance in agronomy, ecology, or biometry, g&enrand et al. 2009)ho
evaluate water nitrate evolution. It has also been widely applied in sociologyEsundieu
1979)who determines the relationships of different groups within a social space in terms of
variables such as the economapital or the cultural capital. This aspect has been widely
used in marketing, surveys and opinion polls, to map populations, customs, habits, brand

consumption, etc. Indeed, factor analysis gives a relatively precise map of these data:
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fiL 6 an al y elle pefmataée faire isurgir la structure des données, la facon dont
chaque variable se situe par rapport aux autres, de maniére différentielle et relatibanelle.
sociologie structurale de type bourdieusien, et Bourdiemé&me, en ont fait un outil de

représentation puissant, au service de leurs theses 6 out i | per mettait d
structure multidimensionnelle et relationnelle du champ éttf@iéDozo 2008)

2.1.1.2. Factor analysis in Linguistics
Factor analysis @ been applied to text, in literary analysis and discourse analysis to
determine the vocabulary and style of an author, evaluate the evolution of their style over
time, or compare their style with the one of other authors. It is a tool in linguisticsuie
analysis, diachronic studies and data mining at large.
In Europe and France in particular owing to the influence of Bengespiecially1980)in
social sciences, factor analysis methods have been integrated to statistcalmence
software to classify data and add a ¢yagl layer of representation to discourse analysis.
The use of factor analysis and related statistical methods is at the root of the French
di sciplines (@LébartfiFr@prdstem@R003) e Text om®tri eodo, #l
and L e x i>ovliam@re braneheés of lexicology, text statistics, discourse analysis and
sociology. These works rely on statistical software including factor analysis such as
LEXICO%, WEBLEX®®, HYPERBASE®, ALCESTE”, SATG®, XAIRA® or DtmVic'®,
“fFactor analysis makes data structure appear and h ¢
ones, in a differential and relational way. Structural sociology of a Bourdieusian type, and Bourdieu himself,
made it become a powerful repeasation tool, supporting their arguments: the tool enabled them to reveal the
mul tidi mensional and relational structure of the fiel

% These disciplines are already mentioned in Part |, Chapter 2, section Il.2. They are translatable as
semometrics, textometrics, logmetrics and lexicometrics

% http://www.tal.univparis3.fr/lexico/

% https://weblex.endsh.fr/

% http://ancilla.unice.fr/~brunet/pub/hyperbase.html
" http://lwww.imagezafar.com/index_alceste.htm

% http://www.ling.ugam.ca/sato/
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Research using statistical methods and factor analysis or factor analysis for discourse analysis

purposes may be found in the International conference on statistical analysis of texttfal data.

In psycholinguisticsa factor aalysis modekimilar to the SA'®’, has been applied to study
the mental lexical organization, on the basis pobxemy (proximity) links, which are

equivalent to semantic similarity linkseeGaume et al. 2008)

In semantics, the main idea is that we can group similarities in a space, and therefore classify

words in terms of semantic features or similarities around axes.

2.1.1.3. Semantic distance and clustering

Once a factoanalysis generated space is obtained, the distances between the points (which
may be wordsg¢oncepts, or other items) can be measured. Points close to each other tend to
denote similarity. Points that group togethertftegnb e c | as si f i eedr sion osne ttsh ¢
basis of their mathematical relationship. Clustering allows for growgidgorganizinglata of

the samekind. There are different algorithms to cluster data, either hierarchical or using K
means. At this point, clusters may be compared, rglyin their centroids, or on their

elements.

2.1.2. The Semantic Atlas (SA) and the Automatic Contexonym
Organizing Model (ACOM)

2.1.2.1. How it works

The earliest article describing ti&emantic Atlasmodel dates back from 1998eePloux
1997) In this article the authodescribes how a mathematical model may handle semantic
data, usingopologicaldistance as the main indicator of semantic similarity relationships, in
the line of distributional semantic¥he space thas generated with Correspondence Factor

Analysis is composed of coordinates (a point for a clique) organized aroundraxesse

% http://www.oucs.ox.ac.uk/rts/xaira/
100 . H
http://www.dtmvic.com/
ML es journ®es internationales dbéanalyse statistique ¢

192 And relying on the same database as concerns synonymy relationships.
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spaces the first axis represents the most important dimension, and the second, third, and
subsequenaxes are decreasingiyportant.There are three levels of granularity: the clique,

the envelope and the cluster levels. The cliques are the coordinates which are grouped into
envelopes that represent words, and clusters which are thematic sets of either cliques or

envelopes.

The original SA model therefore providemaps to navigate within very closely related
meanings in a continuous@adigm. Additionally, it offershe possibility to combine requests

and thus to cross results within the same map and create a cpabaing completely
different meaningsThe model has evolved over the years, and has been substantially
enriched with extensions for new applications as well as new databases. It has benefited from
the conributions of numerous studentairst, it has been applietb translation, by extending

its capacity to combine requests, and seciandas been applied to contextual analysis by

replacing the handling of the synonymy relationship by the one-otcorrence.

What the original SA offered was a treatment of symoy and polysemyextended to a
bilingual version H.Ji who carried out his PhD at the L2c2, focused his work on adapting the

SA to corpus analysis, by replacing the relationship of synonymy in the model by the one of
co-occurrence, giving birth to ACOMJi 2005) Ji called co-occurrent words in context
Acontexonymso and i mpl ement ed soodurtemcavhile t hat
offering offers some amount of flexibility in settings, so the user may adjust it to the type of
data they are deal iprocgss s summmed upA{BoDddidas and RIguk ¢
2011)as follows:

iFor e &%tha werlassocation table is constructed using all headw(zes
Ploux, Boussidan, and Ji 20X¥0r a complete methodological description). Each
headword Wi t (1_i_N, where N is the total number of types in the corpus slice) has

children (cjs) that are arrgad in descending order of-cacurrence with W%

103 Here a «slice » refers to a chunk of text.

1041 Children with ceoccurrences under a 10,000th of the global frequency of the headwarar&iemoved to
reduce noise.
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We apply two factors to filter this tabletwhere 00 QI to eliminate the rarely eo

occurring childrerof W'y

where k = nJand n is the original number of children\f; , andb whereb (00 &
1) to cut off rarely cepccurring of children ofjc

On the basis of that table, cliques ar

(U) allows fmbesebécseagchhwonds, (b) for
order ceocaurrence  a n fdr sdleoting the number of cliques.

This way ACOM provides results very similar to statistical software like Lexico, but is the
only model doing so with a clique implementatibtowever, the method used Rphrdantz

et al. (2011)mplements a cliquéke technique using domains rather than contexonyms. By
combining thewo aspects, ACOM offers a highlyeftible and detailed interface to represent

textual meaning and conduct statistical exploration not only on words but on cliques as well.

2.1.2.2. Cliques

Indeed, he originality of theSA relies on the concept of cliqueSonceptually, a clique is a
minimal unitof meaning, awery fine grained level. In the original SA&liques are lists of
words which are related to each other by synonymy (in the broad ,sens&€)OM they are

lists of cooccurrent wordsMathematically, a clique is an object that designatesvamal,
complete and connected sgtaph. The graph here is a set of words (the nodes) and relations
(the arcs) that link up words. For instance, a request on the online synonymy model on the

word houseprovides 47 associated words and organizes them cliq¥es. The cliques are

subsets that may be shared across words. The following associated words are organized in the

corresponding set of cliques:

142



Associatedvords®

house: abode, accommodate, accommodation, accommodations, address, audience,
bed, bed down, billet, billet on, board, building, business, business firm, clan,
company, concern, cover, domicile, dwelling, establishment, family, firm, habitation,
harbour, homehousehold, legislature, line, lodge, mansion, menage, parliament,
partnership, place, planetary house, put up, quarter, quarter on, residence, shelter, sign,
sign of the zodiac, tenement, theater, theatre, tribe

Cliques

:abode, address, domicile, dwelling, house, residence

: abode, domicile, dwelling, habitation, home, house, residence
: abode, domicile, dwelling, home, house, place, residence

: accommodate, bed, bed down, house, lodge, put up

: accommodate, beboard, house, lodge, put up

: accommodate, bed, board, house, lodge, quarter

: accommodate, billet, billet on, house, lodge, quarter, quarter on
: accommodate, house, lodge, shelter

: accommodation, accommodations, dwelling, habitation, housgemnesi, tenement
10 : address, cover, house

11 : audience, house

12 : building, house

13 : business, company, concern, establishment, firm, house

14 : business, house, line

15 : business firm, firm, house

16 : clan, family, house, tribe

17 : company, firmhouse, partnership

18 : cover, house, shelter

19 : dwelling, establishment, house

20 : family, home, house, household, menage

21 : family, house, line

22 : habitation, house, mansion, residence

23 : harbour, house, lodge, shelter

24 :house, legislature, parliament

25 : house, lodge, place, quarter

26 : house, mansion, planetary house, sign, sign of the zodiac
27 : house, theater, theatre

O©Coo~NOOUITh~WDNPE

Cliques provide a representation of meaning going beyond the lexical unit and thus also allow
for sense navigation inside and outside the word boundary. In ,effecteaning subset

represented by one or many cliques may be shared by several wordsrranthe link

1% 3source http://dico.isc.cnrs.fridico/en/aclique?r=12010820_ 1326050157 714227015
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between them. In this respeatliques represent a conceptual level of meaning almost
independent from words. They reflect the internal complexity and organization of the
semantic structure of a word as well as the structural relationship of the word with others
words (either within dexicon, across lexicons or within a corpuBherefore they are useful

to analyse semantic networks at the level of the lexical unit and at the level of sets of lexical
units. In theexample for the worthouseclique n° 20 (family, home, household, meepts

part of the networks of 4 words. It is the unique cliquenfi@nageand forhouseholdand is

part of a set of 3 cliques féamily,and another set of 3 cliques foome

For a given word there is an underlying topology to the set of associajedscthat allows

for navigationfrom a semantic value to another in a continuous paradigm. Cligues may
organize meanings into value types, such as physical, emotional or perceptual aspects. Since
each clique is connected to the next one by one synonyommon, a progressive transition

from a meaning to another at subtle semantic levels is made possible. Therefore cliques
provide an extremely detailed tool in the treatment of polysemy. Since the reorganization of a
wordodés pol ysemy i nvaldeef meaning subseisi i ona of dhle imajar |
mechanisms of semantic change, this model provides an adequate framework for the

modeling of these mechanismas will be detailed later on

The closest existing tool to cliqgues in computational semantics is then c e p t of O0sy
developed in Wordn&f (Fellbaum etal 1998)a hierarchical modelfor meaning
representationWordnet is an electronically available lexical database, originally developed at
Princeton Universitywhich organizes meanisgnto hierarchical sets in terms of semantic

and lexical relations. Theynsets, which argeelike conceptual tsuctures of wordsrely on

synonymy, hyponymy, hyperonymy and domain. The number of synsets is an indicator of the
wor dbés degr eHowewer thiparyganyzatienninto units is subjective and imposed

by the linguists who work on that system. The English version ofdWétris a substantial

database, whileersiors in other languages are still in the course of developrférmut

1% http://wordnet.princeton.edu/

197 wordnet has a high lexical coverage in English, however most of its equivalents in other languages are
translations of the English version and not language specifically built models. The Eurowordnet project
encompasses Dutclitalian, Spanish, German, French, Czech and Estonian, and many developments are in
progress. These versions have a much poorer lexical coverage than the English one does.
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cliques differ from gnsets as there is no human decision in the organization of concepts, and
all concepts are treated equally with the same mathematical and statistical implementation.
Cliques are an infrlinguistic tool, at the level of representatiom which no linguist
judgment intervened herefore, cliques are suitable for an exploratory approach of language

rather than a theoretically lead approach.

ACOM cligues show how the wordébés contexts
contextual sets rather thaneaning setslf we submit the same request fbousewhile

running ACOM on a sample press corpus, we get the following output:

Related words :

housebig, brother, built, business, city, close, commons, corner, court, dark,
daughter, entered, familfront, garden, gentleman, live, lived, master, met, person,
public, road, rooms, servants, street, summer, walked, window, windows

Cliques:

: big, front, house,

: brother, daughter, family, house,

- built, business, city, house,

: built, city, house, road, street,

- built, family, house,

: business, city, house, public,

: city, court, house, public,

. city, entered, house, street,

: City, house, lived, street,

10 : close, dark, house,

11 : commons, house, public,

12 : cornerdark, house,

13 : corner, front, garden, house, street, window,
14 : corner, front, house, road, street,
15 : court, house, person,

16 : family, house, person,

17 : front, garden, house, street, walked, window,
18 : front, garden, house, streetndows,
19 : front, house, road, street, walked,
20 : garden, house, summer,

21 : gentleman, house,

22 : house, live, lived,

23 : house, master,

24 : house, met, person,

25 : house, met, road, street,

26 : house, rooms, street, windows,
27 : houseservants,

OCOoO~NOOUILPAWNPEF
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With contexonyms, the cliques contain words directly related to the context of heesa
the place in which the house is (street, city), the people related to the house, the things the
house is composed of.

2.1.2.2.1. Building the space

On the basis of the list of cliques, a matsxcreated where thdiques ae lines andhe words

are columnsThen a semantic space is generated from the madri€orrespondence Factor
Analysis In contrast to otheword space models that work with widllocument matrices or
word/paragraph matricdke SA does not encounter frequpnbblens of size limitation. The
Semantic Atlas has no size limits regarding corpora. It encounters size limitations regarding
the quantity of data that may be representeal space. Howevett is rarely the case that one

may want to represent enormous amounts of data, since the maps soon sscoatedOn

the basis of thenatrix, the coordinates of cliques are calculated \@thrrespondence Factor
Analysis Unlike modelsthat assign a vector or a node to a word, geometrical modeling
associates a delimited space with a word 1in
words rather than Euclidean distance as it renders geometrical organization more accurately
(seePloux 1997) Words are represented by the envelopes containing cliques. This way, word
envelopes may overlap or ndereby providing a very instantaneous visual tool for
definition or translation purposeBherefore, points stand for cliques amyelopes for words,

but there is an additional degree of representation and classification: clusters.

2.1.2.3. Clusters

With clusters, the model allows for categorizati@nhierarchical classification algorithm
generates clusters that organize seimgeshematt sets The number of clustef2 to 6)may

be defined by the user to shed light on the specific aspects they vagidyoln the online
version, the number of clusters is set to 3 by default. Users may cluster either cliques or

words, on the basis of the center of gravity of envelopes, directly from the output.

ACl uster s:

-Separate values within a monolingual representatioiscales such as perception,

action, emotion, etc.

-Detect overlapping and nasverlapping values acrosso languages.
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-Separate values of a wontextéfsisemeani ng accor

Furthermore, as clusters allow for overlap detection, thay beused to analgeother

types of linguistic data.(Ploux, Boussidan, and Ji 2010)

2.1.2.4. Maps

Cliques, words and clusters are represented lexébfe map generated in Java. It is flexible

at different levels. First, the user may set the percentagesamfccorent words to retain with

the parameter§ U band ( 3% Once the map is generated the user may change the
clustering type, either bageon cliques or words, and change the number of clusters. They
may also change axes to visualize the other dimensions of the shape.

2.1.2.4.1. Example of a Semantic Atlas map for the representation of
synonymy and polysemy

Figure 10 representghe wordbright. The representation was obtained with the Semantic
Atlas in its original version based on synonymy relationships. Mive Bed light on 4
clusters which group sumeanings that compose the polysemyboght: clear (in yellow),
clever (in red) happy(in blue) and luminous(in green).The envelopes with gradations of
coloursbetween clusters show how the transition may be done between theseanihgs.
The transition betweeclear andcleveris performed viablazing the one betweecleverand
happy via apt, the one betweemhappy and luminousvia beamingand the one between

luminousandclear via glowing

18 As stated earlief U) a | theselestioiaf he number of fosteaalectibnofverr ds, ( b)
children for second order emcaurrerce  a n fdr thé selection othe number of cliques
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clear

clear < - > clever via blazing

|:| clever
@ clever < - > happy via apt
O

‘ happy < - > luminous via beaming

|:| luminous

luminous < - > clear via glowing

(D clusters O words )

Figure 10 Representatbn of the polysemy of the wordbright with the Semantic Atlag®®

2.1.24.2. Example of an ACOM map

In the same way that the map foright separates suimeanings and sheds light on the
organization of polysemy, an ACOM map separates contexts and sheds light on the
organization of use and connotatiém Figure 11, a representation of the wocdnductorin a
sample press corpuslusters show distinct contexts of use the word:the conductor ban
orchestra, of a bus, or an electdonductor. The concepts of station and tickets act as

199 presented on a poster at the Language Resources and Evaluation Conference in Malta, 2bafaticolla
with Charlotte Franc¢computemprogramming) and Anneyse Renon (Graphic Design, Data visualization)
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connectorsThe model therefore extracts the different contextasaf from the corpus, and

organizes them.

electric

.t\_ D)) station

= bus

tickets

orchestra

Figure 11 Representation of the wordconductorand its contexonymswith ACOM **°

2.1.2.5. Limitations of the SA andFactor analysis models

With factor analysis based models, a series of issuesddlatrepresentation enter into play,

since the spaces which are obtained and their organization largely depends on the type of
factor analysis being used, on the settings for data treatment, and on the mathematical choices
made to obtain the final spacEor instance Ploux and Victorri (1998) note that using
Euclidean distance may create optical illusions of proximity or distance between items even if
they are not close or far to one another.
distance to fix that problem. Similarly to vectoodels, there is no current standard in the

field allowing for replication or comparison of results across nsd&loreover,

10 presented at the Language Resources and Evaluation Conference in Malt&&@b6ration with Charlotte
Franco (computer programming) and Anthgse Renon (Graphic Design, Dataswalization).Based on an
exampleput forthby S.Ploux and H. Ji.
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multidimensional models organize data into several dimensions bringing to the front the most
important elements. In some instanche elements contained in further away dimensions
may contain interesting elements, especially in a diachronic perspective, if said elements
change status and come to the front. This makes the diachronic uses of multidimensionality
difficult as it involvesvery large sets of data. In the same way, computing becomes heavy
when working at multentry word level not to mention sentence level. Finallystering

depends on separate algorithtingt havea great deabf impact on the way data is sorted

Overall, ACOM offers a framework that is rich in that it keeps a large amount of detail in its
representations, and is flexible enough to adapt to different styles of text and across several
languages. Since ACOM provides an excellent treatment of polysemy inregychit is
adequate to think that it can provide such a treatment for the dynamics of polysemy in

diachrony that underlies semantic change.

What the variation of coccurrence patterns may show us is the dynamics of use in a given
corpus.lt is clear tomany thatthere is no such thing as a purely stable pattern of use.
However a Aregul aro degree of variation ma

variations may be deduced.
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Chapter 11.2 ACOM «tensions for diachrony

2.2.1 On using co-occurrence patterns and ACOM to study diachronic
changes

2.2.1.1. Levels of analysis

The idea of working with c@ccurrence patterns to detect and analyze diachronic evolutions

relies on a view of meaning based on the observation of semantic networks and their
dynamics rather than the observation of lexical units separately. The netwarlsirgs at

two | evel s: first, at the | evel of | anguage,
how they are organized, and second, at the level of language in use, that is to say the
particular context of use observed in society. Therefareethre two types of context being

dealt with: the linguistic context, at the level of language, and the language use context at the
level of pragmatics and sociology. The underlying hypothesis is that those two levels work
together and are interdependeht. modi fi cati on in a wordds con
its semantic network in language, and that impact may be either temporary or persistent, and

may profoundly modify the semantics of a word in time.

ACOM combines tools of statistical analysis ttteae traditionally used in computational
linguistics with graphical representations traditionally provided by Correspondence Factor
Analysis based space models. Both tools are adequate to deal with diachrony phenomena. At
the conceptual level howevememay ask in what way the changes in linguistic context of
words across chunks of corpora may be an indicator of semantic change. This is a sensitive
topic since these changes, taken broadly, are not in themselves indicators of semantic change.
In fact, thgg can become indicators above certain thresholds of change. However, these
thresholds have never been set by previous research and therefore this work steps into an
unexplored domain with regards to thresholds. But what are these thresholds? Change in
meanng cannot be defined by a unique mathematical or statistical threshold. It is anchored in
severamechanisms: thefirsts t he subst ant i alkemanticchetworkctreet i o n
seconds the measure of the spreading of that modified networkamga enough comnmity

of users, and ththird isthe stabilization in time of that modified network. These three levels
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may interact, or may be impacted differently and the relationship between them differs on a
case by case basis. Consequently, thisarekehas to delve into case analyswhich will be
hereinafter referred to as tineicroscopic level and cannot be dealt with uniquely at large
scalel hereinafter referred to as theacroscopic levelThis coining is inspired fromlerlich

and Clarke (1988) who ddine micro and macre dynamics, as the level of the single
innovation and the level of the form and structure of language. Here, the microscopic level is
the one of detailed case analysis; thacrascopic one corresponds to tremd®r whole
corpora. Themicroscopic level of detailed analysis must be taken into account at the
macroscopic level and vieeersa. The method | have chosen for this work relies on moving
back and forth between the macroscopic and microscopic levels, and test whether specific
exanples reveal what may apply to large sets of word changes, andergs Indeed
manual analysis of detailed examples in the literature have provided typologies and
frameworks of analysis that demand testing at a larger scale, while computational studies at a
large scale have provided an understanding of patterns and mechanisrestrad testing at

smaller scales.

2.2.1.2. On cotext

Cotext is the most accessible and easy to use data to access word meaning change in its
linguistic and pragmatic context. It is anchored in the here and now, and this is both a perk
and a pitfall. Indeed, theodgext in a press corpus is directly in touch with efitmguistic

realities; these realities deepiglour results and therefore these results are only valid within

that specific corpus/context. However, phenomena that may be observed with a specific co
text can be researched in other corpora to check whether the results go beyondpsuiias
manifestations. Moreover, one can choose what context window they are working with.
ACOM uses the sentence by default, as the minimal context window. As deteyndéeiri

and Stern, among others, the sentence is the base level to analyse word meaning in text:

fiNous croyons que la solution réside dans une approche qui abandonne le postulat
selon | equel l Guni t® mini mal e pduwétresungaintdei cat i
d®part ° | danalyse, sa signification ne peut
lequel il est employé. Ce contexp e u 't avoir pl usieurs config

phrastique, et cb6best Il walvewamnu rd@elblas ed e utioud
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ajoutent | es domaines, | es ncomertetl’s Mgrie | ang
2006:3)

Alt i's doubt ful whet her such el ements of
words in speech; it seems more probable that they rest upon @teir@nces, or perhaps
sentences. The experiments with isolated words cannot always show what actually happens in
connect e (btem p98le @3N . 0

In accordance with these critiques, case studies that target a specific word need to be
conducted at sentence level and they also need to take into considénatimovements

observed in the networks of-@curring words in these sentences.

The degree of variation of the-text partly relies on the natural richness of use of the target
word, which differs for each word. This richness is related to how pulyss the words are,

how idiomatic they are (that is, if they are employed in several idiomatic expressions with
radically different meanings) and on the variety of contexts they can be used in, as well as
their flexibility, including metaphorical express® and transfers. Words have different
combinatorial profiles, grammatically and semantically.

The ACOM modekaptures theseombinatorial structures automatically in text, thanks to the
system of cliques. It organizes combinations in continuous mearpeg.tpince the source

for the model is produced text, the obsolete combinations given by dictionaries do not appear
in the output. This facilitates the diachronic approach, at the stage of human analysis.

However, word order is lost in the representatirt,can be retrieved in the corpus.

2.2.1.2.1. Precautions with co-text

When using a model, there are a few precautions to take with combinatorial strutheres.
combinatorial possibilities of words are not equal. In the same way thattitrigysi

restrictions and rules apply to verbs, combinatorial restrictions apply to nouns. For instance, a

15 We b éhke sokitiom lies irman approach thatbandonshe assumption thahe minimal unit ofmeaning is
the word Evenif the wordcan be atarting point foranalysisits meaningcannot beconceivedndependentlyf

the context inwhich it is usedThis contextimay have severaonfigurationslt is first sententialandthis is the

basic levelthat determines thactual value of anyexical item Added to this aredomains registersand
contextual environmeat
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word like body has & extended range of uss&nce it can be used to refer to animate or
inanimate bodies, to om@ several persanor things as well asn a wide range of thematic
contexts (anatomy, politics, text, etdjJowever, a word likeguavaonly refers to a distinct

fruit, and a word likdooter only refers to a person who is looting. Those two words have few
chances of undergoing a multiplicatiofh meanings, unless they are consciously used in a
novel construction for stylistic effect. If so, the change is brutal, and therefore easy to detect.
Gradual change, however, often happens unseen and is more challenging to detect.

A word like Fr.monde(fi w o r [fodins)ance, is mainly combined with other adjectives or
verbs, coming before or after it in expressions, under three distinct meanirigsreap)
universand c)personnegfearth, universe and peop)eThe quantity of possible contexts we
may find the wordnondein is therefore highExamplesof combinationsare:un vaste monde
(a. adj.+ n.)conquérirLe Monde(a. vb+n.)le monde animalb. n+adj),un monde peuplé de
€ (b. n.+vb.),entrer dans un mondé. vb.+n.),un monde foyc. n. adj.),connaitre du
monde(c. vb.+n.}*2 These combinations are rich both in terms of polysemy andnis tef
possible positions the verbs and adjectives may assume. Each of these types of combinations,
or pattern, appears inumerousexpressions.For a given word, the possible types of
combinations differ from a lexical unit to another. For instamsendecan be combined
according to the pattern n+vb only in the lexical unit b).

Concrete referential expressions, which have not produced figuratide metaphorical
meaning extensions, are the poorest type. The more precise the referent is, the poorer its range
of contexts. Most technical and highly specialized referential expressions also have poor

combinatorial ranges.

12 50urce: «Dictionnaire des combinaisons de motd.e Robert(Le Fur 2008: 64%648) The expressions can
be translated as follows
-un vaste mende, | dtohe wid

-conqu®rir | e monde, Ato conquer the worl do
-lemonde animalfit he andomdal ki ng

-un monde peupl ® de é , fAa world inhabited witheéo
-entrer dans un monde, fenter a worl do

-un monde fouep Al ots of peopl
- connaitre du mondeito knowpeoplé
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This shows the importance tife evaluation of the number of contexts for a word, as well as
the importance of word order. The natural variation of a word may be evaluated, so that
variations going beyond this threshold be considered and studied as possible traces of change

in use.

2.2.1.3. Geometric modeling

The geometrical metaphor the model is based on poses the question of the relationship
between shapes and meaning. Indeed, all vector space models and Correspondence Factor
Analysis models assume that it is intuitively and psychologicadigeptable to work with
geometrical and spatial representations of meaning. However, there is no major scientific
work yet that shows the value of that relationship beyond assumBisearch in the field of

data visualization is questioning this relasbip and offering a plethora of possibilities (see

for instanceRendgen 2012)Ongoing work on the conceptual anchorage of the relationship
between form and meaning and the relationship of graphic design with science can be found
in A. L Renon,(see Renon to be published)In effect, computational semantics vector
models and data visualization and information graphics methods can be combined to better
exploit ther common grounds. In collaboration with Anne Lyse Renon, then a student at the
L2C2, we have tried to explore the relationship between computational semantics and data
visualization, by applying a graphic design approach to studies of semantic changetexbnd

with ACOM.

2.2.1.4. Thresholds

As evidenced above, scale, diffusion and time issues come into play and cannot be
disentangled or treated separately. In addition, the reasons why some changes will show
rocketing diffusion across time and scales do themseblgson a series of factors. These
factors involve linguistic, sociological, psychological and sometimes political dimensions.
The complexity of the interaction of levels and factors makes it clear that no single measure
of change in corpora can sum up fifeenomena at stake. It is therefore necessary to work
with several measures and tools for analysis and to allow some amount of flexibility in
combining them on a case by case basis. Finding mathematical thresholds, even approximate
ones, which can be said have a linguistic value, may only be done after replicating these

analyses on several corpora and averaging out results. For this reason, the resulting thresholds
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that come out of analysis are omglid for the corpus at stake, and twebe taken aa small

contribution to refining threshold settinfyg several corpora the future.

2.2.2 Implementation
2.2.2.1. Choosingthe corpus

The first corpud worked on was the French newspapdezdMonde(19972007).Most of the

data analysis in this doctoral thesis een based on this corpus. A lot of French corpus
studies are conducted dre Monde simply because it is easily available, and because the
amount of work already produced on it allows for comparison of results. The reason why a lot
of research is conduateon press corpora (beyond copyright and availability considerations)

is that they provide a homogenous enough style to avoid biases due to idiosyncratic uses and
of fer a fAwindowd on world events. The Engl i
chosen @ match the French one as closely as possible. Therefore, | tried to obtain press
corpora in these languages with the same amount of stylistic homogeneity and with the closest
cultural status in their countries of edition. Cultural status is by defirgiioapproximation,

but the political orientation of the newspapers, the number and types of readers they attract
and the types of sections they offer provide a few tools for comparison. In English, the
corresponding corpus used herdiee New York Time$n Spanishthe access granted Eb
PaisandLavanguardiaallowed for simple data extraction, but this corpus does not match the

French and English ones in terms of size and homogeneity.

2.2.2.2. Chunking

To adapt ACOM for diachronic studies, the corpasfirst spit into time slices. For
commodity, the unit used here is the month as the press corpora that are used cover a decade
or two. This unit is small enough to provide fine details on meaning evolution. Using a

smaller unit would not enhance precision at Huale.

2.2.2.3. Stemming

The chunked corpus is then transformed into an ACOM database according to twatdiffere
formats: stemmed and unstemmeftemming is the process of grouping the different
inflected forms of a word under one unique heading: the lemimatemmed version,

inflections (singular, plural, feminine and masculine for nouns and adjectaed
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conjugations for versare gathered under a single heading wiBQO& (part of speechyhis

is done via Tree Tagger. For instance, if the wordsouseard housesappear,stemming

groups them under the headingN OU N h @he sise of stemming is highly discussed in
computational linguistics. On the one hand, it makes processing easier and clearer, but on the
other hand subtle differences in meaning magdrgained in uses ééminine or plural forms

and are lost in the stemming process. In his study of the loss of meaningsiertiraing

processLemaire (2008hotes:

fiParexemple, le contexte du mebleil n'estpas le méme que celui du meatleils

notamment parce que les prédicats associés a ces fdemes ne sont pas
systématiquement les mémes. Ainsi, le rbatle apparait dans un de nasrpus

généraux 39 fois avec farmesoleil et jamais avec la formsoleils De méme, le mot
rayonapparait 311 fois aveleil et seulement 2 fois avaoleils A l'inverse, le mot
étoiles y apparait 68 fois avesoleils et 10 fois avecsoleil Ce sont donc les
différences de conteses entre les diverses formes d'un lemmedgtavoriseraient les

corpus lemmatisés, pour des algorithmes qui utilisent justemenneexte o ***

In agreement with the&leathat systematistemminginducesa loss of semantic information,
corpaa areexplored under two formst is easier to work on general tendencies in stemmed
version, but possible to access a finer level of detail in unstemmed versemn needed
Moreover, stemming is a problem with neologisms and rare words, since Tree T&gger
trained beforehandnd cannot find them. Therefore, all neologisms show the highest rate of

tagging errors.

113 http://www.ims.unistuttgart.de/projekte/corplex/TreeTagger/

14 HFor instance the context of the wasanis not thesame as sun€) notably because the predicasssociated

to these two forms are not systematically the s ame. Thus, the wordhinesappears in one of our generic
corpora 39 times with the forsunand never with the forrauns In the same manner, the woay appears 311

times withsunand only twice withsuns Conversely, the wordtarsappears 68 times wittunsand 10 times

with sun Therefore the context differences between the various forms of a lemma put stemmed corpora at a
di sadvantage for algorithms that are precisely using
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The ACOM format of the output for a word requestaggedversion is:

-part of speech/ word/ worftequency / cdrequency of the 1st eoccurrent/ co-

frequency of the® co-o ¢ ¢ u r codrequedcy of the n coccurrent.

The coeoccurrence output in diachrony is sorted hierarchically so to provide tdloleshow
the type of semantic differences that characterize inflected fohexe are samples dhe
outputs for an ACOM query drawing @ane ma i r e GsampleZ e Go8owing tables are
excerpts of the hierarchically sortedw co-occurrences fosoleil ( i s WTable 9)and
soleils ( A s u (Table 1) respectivelyin unstemmed format and soleil (n.) in stemmed
format (Table 11)

date Nb |X| été |X| coucher| lumiére | rayons vers Terre

199701 89 ([X| 5 |X 3 4 4 2 8
199702 117 | X| 7 |X 5 3 3 3 5
199703 110 |[X| 3 [X 2 2 7 3 4
199704 130 [X| 6 [X 2 2 6 1 3

X X X X |X X X X X X
200709 40 [X| 4 |[X 2 0 1 1 1
200710 54 |X| 1 |X 1 2 3 1 0
200711 53 [X| 1 |X 2 3 5 1 5
200712 40 X 2 X 1 1 1 1 1

Table 9 Excerpt of the a-occurrences forsoleilin unstemmedversion, on the corpusd.e Monde(19972007), retaining
the first plain (content) words

date Nb X étoiles trois X deux | X | Faudel| X |planétes
199701 2 X 0 2 X 0 X 0 X 0
199702 4 X 0 2 X 0 X 0 X 0
199703 2 X 0 0 X 0 X 0 X 0
199704 3 X 2 0 X 0 X 0 X 1
X X X X X
200704 1 X 0 0 X 0 X 0 X 0
200705 3 X 0 1 X 1 X 0 X 0
200709 1 X 0 0 X 0 X 0 X 0
200710 2 X 0 0 X 0 X 0 X 0

Table 10 Excerpt of the m-occurrencesfor soleils in unstemmedversion, on the corpud.e Monde(19972007),
retaining the first plain (content) words

There are very few occurrences of the plural compared to the singhkaitables cdirm
Lemairebds s téwolleelons mot appear & ithe maor-aocurrent words for the

request in the singular, but does so for the request in the plural and the request in stemmed
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version.The two forms are used differently Baudeltestifies, among other artist names, who
can use the plural form for poetical effeBuleilsis, as Lemaire states, secondly associated to
astronomy issues whilsoleil is much more generic, including both the poetic and the
astronomical aspectd.oosing this information about word use would drastically weaken

semantic analysisin stemmed version, both aspects are merged.

nb(NOM/| NOM| ADJ NOM/N NOM , NOM/NA | NOM/NA | NOM
date . AM 0 X e R
NAM) | jour | grand terre rayon M étoile M lune | planéte
199701 89 4 2 9 5 0 X 3 2 3
199702 121 6 8 7 5 0 X 1 1 2
199703 112 5 2 4 8 0 X 9 3 4
199704 132 7 6 4 6 0 X 6 0 3
() () ()| () () () | () () () ()
200710 56 2 5 1 3 0 X 0 1 1
200711 53 3 2 5 7 0 X 2 1 5
200712 40 4 0 2 2 0 X 0 2 1
Table 11 Excerpt of the w-occurrences instemmedversion for the noun soleilin the corpusLe Monde(1997%2007),
retaining the first plain (content)y words. NOM st ands for fAnoundo and NAM for fip
2.2.2.4. Databases

On the basis of thACOM formatted corpus a database of frequency evolution is created for
each word, giving its frequency per month as well as its normalizedn frequency
Normalized frequency is obtained by dividing the raw frequesfcthe target wordn each

time chunkby the total number of words the chunk and multiplying it by the mean total
number of words per time chunkising normalized frequencies rather than raw frequencies
prevents thechunkb s si ze from gener at iragayds the corpuges i n t
Monde there tends to be lesser and lesser verbal content over the years, being replaced by
more space for images. Using raw frequencies on it would result in decreasing slopes of
frequencies for a lot of words that are in fact stamlencreasing, and it would also result in
drastic exaggerations for the slopes of wosith decreasing frequency. With this frequency
database, simple graphs showing word frequency evolution can be generated and case studies
may be conducted as well atudies of overall corpus trends. Another database is then
generated containing the evolution of the frequency of each pairafatorent words.
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2.2.2.5. Filtering

On the basis of these databases, words can be filtered and classified according to their
statistcal profile, at different levels of granularityrhe variation of frequency or normalized
frequency may be extracted to detect a change in frequénse, and classify the slopes in a

hierarchical order to denote the tendencies of use over the whplescor

The slope here is thregression coefficieraf frequencies. Then the variation @foccurrent
words with a target word may be detectadd once detected this variation ns&pw changes

in the use of a single word and the reorganization of its senaetwork To do so the
window thatis used is the sentence. Then the coefficient of variation is calculated for each
word; it is theratio of the standard deviation to the me&@his measure shows the variability

of the word and is also used efficiently Hplz et Teresniak2010)to detect topic change in

press corpus. The overall method for filterisgummed up in Figure 12.

2.2.2.6. Hypotheses

Figure 12 shows that two maipaths of analysis come out the selection phas@&hese two

paths are the basis for the following hypotheseghe first one, frequency variation as well

as ceoccurrence frequency variation is detected, showing a change in statusownf ia its

use and semantic networks. In this case the hypothesis is that the filtering detects short
diachronic semantic change in the corpus, which is most likely linked with an event relayed
bythepressThi s first possible pelatcionsotr atfieomald d
the diagram. It happens within very short time spans (years and sometimes monthes).

second patht agged fAconnot at ild" ahly cadocdurfencéd frequencyFi g ur
variation is detected, leading to theypothesis that theariation affecting the semantic
networks is not related to the corpus and the events it describes but rather to changes that may
have started to unfold before the time of corpus. 3&eondhypothesis is thus that these
changes belong to long diachronygpesseslt seems to be related to larger sociolinguistic

and linguistic phenomena

115 presented on a poster at the International Conferencemp@tional Semantics (IWCS) 2011, @xford.
Graphic Design by Anneyse Renon.
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CORPUS

20 years of
modern French
press corpus

Acom
database
CO-OCCURRENCE
FREQUENCY iy
database
database
TOoPIC CONTEXT
SALIENCE SHIFTS
VARIATION VARIATION
FILTERS FILTERS
Topilc-related
CONNOTATIONAL couug: :\""0"4'“-
DRIFT
SHORT DIACHRONIC HYPOTHESIS OF
SEMANTIC CHANGE LONG DIACHRONIC

SEMANTIC CHANGE

Figure 12 Schematic representation of the methodology
To further investigate the candidates that have been selected through this process, analysis
toolsallow for detailed exploration of words on a case by case |[&helse hypotheses will be

tested on case studies in the third part of this wbhle third P& of this work applies these

tools to case studies.
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PART Ill Corpus Trends and Case Sudies
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Two types of analysesere conduated: filtering on the wholeorpora to delineate general
tendenciesand detailed analysis for case studies involving a single word or an element of
composition. Theoretically, detailed studies shed light on mechanisms of change aunch

are a starting point to the extraction, understanding and modeling of thesenim@shat

large. Therefore, going into detailed analysis at word level is a necessary step of investigation
in the perspective of mass extraction and detection. Case studies are not only about the
entertaining story of a word. They are also and most impihytabout the mechanisms at
stake in that storyTo model patterns of semantic chandee first step is to make these
patterns come to light. The following studies are limited to this first step and are far from
being exhaustive. They include some mauelattempts at the experimental level, but do not

in any case offer a complete model.

Indeed being exhaustive would mean that we knc
be dealt with, and this is not the case yet. Typolodefine andclassify them ad there

would be as many ways as there are existing typologies to extract nsechari semantic

change. he extraction would depenoh the number and nature of the patterns which are
attested by tbm. However, sshown in Part I. there is no clear corssenin the scientific and

linguistic communities about how many types there are and how theyrgamized

Systematic extraction by category is constrained by the choice of a set of categories and is
therefore constrained by a theoretical view. The chpsespective here is purposefully more

naive in that | try to observe, analyse, and ultimately model semantic change mechanisms.
These mechani sms may pert ai nwhithare anAnemousha ki n g
attested even if sometimes viewed differed vy , but they may also ¢
profileso which emerged vi a te tissdcttleir natue, fil
structure and dynamicsyi t hou't trying to evaluate a type

sense, this work is nattypological one, but rather an experimental one.

Within that scope, the most accessible indicator of changarigtion in use and contexthe

latter can only be measured in terms of a norm or baseline, which in this case is the corpus
(taken as a serndlosed linguistic systenfor the purpose of simulation)l.anguage is
subjected to fAinatural o variation iherastgtexc hr on

of flexibility, as well as variation which produces semantic change in diachrony. Separating
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the two phenomena is not an easy tasice both might be rooted in similar mechanics

operating under and abouadefinedhresholdsf variation, difision and time

In the first dapter of this section, tools for filtering and indice presentedResults are

detailedin the second chapter.

Chapter 11l .1: Tools for filtering and indices

3.1.1 Corpora

The most explored corpus is an archive of the French newspapdvikondecovering the

years 1997 to 200%° Work hasbeenconducted on two formats: stemmed and unstemmed.
In theunstemmed version the corpus B24 580827tokens and@95 628types.

In the stemmed versiothe corpus ha219 378 433tokens andB7 304 typesLe Mondewas
used as the major test corpus, since its access was-Eamier many other corpus linguists
work with it, which makes results comparable in the future. Ideally, indices testie in

corpusLe Mondecould be tested in other corpora.

The English corpus ithe American newspapeilhe New York Time®ne of the closst
equivalent toLe Mond¢ covering the years 198007. In stemmed versiontihas
973044833tokensand223048types In unstemmed version it h49915620131tokens and
1952913types.

Le Mondeand TheNew York Timesvere tagged with Tree Tagger aexploitedin ACOM

formatdirectly builtfrom raw text'®

1 My early works were based dre Monde(1997-2001) and Le Monde(1997-2003, as the corpus was
acquired step by step.

"7 The L2C2 had access to the 198001 corpusvhen | started this work. Access
was acquired later.

118 Both corpora came with prapplied linguistic treatments. Since these treatments are different and bias corpus
result comparisons, both were discarded, and all work was duomedw text and ACOM format.
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Two other corpora were browsed uniquely for trends for comparison purposes, and their
access was granted by two institutions. They were explored in untagged version. The first is a
French general long diachrony corpus (with a wide time period covering tH18009),
including not only press but also literary, philosophical and scientific sources, [Eedieigxt

119 The second is a Spanish and Catalan press cogpuswvhich | used only a subpart (the

most general one) with irregular coverage from 2000 @ 2¢hich has a total o6 154125

words!?®

3.1.2 Indices

As summed up byRenouf(2007)t her e are three major el ement
lexical diatwrony :

fWith the diachronic perspective on lexis, the degrees of frequprmyuyctivity and
creativity indicate how active and important a word ighim language at a given point in time,
and they provide the means whereby life-cytle may be charteacross the yeacs.

To filter out candidates to semantic chanigelied ona series of indices that use and assess
frequency patterns, productivity and creativity. The indices are of three types: mathematical

and computational indices, as well as lirggigiand extrdinguistic ones.

3.1.2.1. Mathematical and computational indices:
FREQUENCY VARIATION

- The variation of raw and normalized frequencies for a head word. Normalized
frequencies are obtained by dividing the number of frequencies by the totaénam
words in the time chunk and multiplying the result by the mean number of words per
time chunk.

Frequency patterns show the stability of use for a target word. When the variation of
frequency is unusual, meaning may be affected through events thézethe word
or through linguistic trends.

M9 hitp://www Frantextfr. Access was granted to the team by the ATILF.

120 Access was granted by the IULA.
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- Theregression coefficieston frequencie@he slope of the regression line)
- The coefficient of variation of individual wordrequencies The coefficient of
variation is the ratio of the standard deviation to the mean.

CO-OCCURRENCE NETWORK STRUCTURE

- Frequency patterns of the-oocurrent words for a given word, independently of that
word.

- Frequency patterns of the-oacurrent words for given word relatively tothat word.

- Normalized ceoccurrence frequencies. Raw frequencies ebamurrence divided by
the frequency of the target woethd multiplied by the mean frequency of the target
word.

- Hierarchically sorted networks @b-occurrence for a target wordihe mean for each
co-occurrent word is calculated and-cocurrent words are classified hierarchically in
a table, with a mean per month for each word.

- Ranks, showing the evolution of the hierarchical importance afccorrent words
over several time periods. Ranks show the internal structure of the context network.

- The density and cohesion index, based on the variation of the ratio between the
number of cliques and the number of associated words for a head word ovérisne
measure was created in terms of the SA paradigm. The ACOM model generates a
series of associated terms for a target word and a series of cliques in which these terms
are organized in sets. A high number of new cliques shows the necessity to build
continuity with the existing set of cliques, either because the existing contexts are
enriched or because new contexts appear and have to integrate the existing system in a

coherent way.

- The time frames may be-thunked accoidg to frequency variations, and indices re
applied to the rehunked corpus.
3.1.2.2. Linguistic indices

- Part of speech.
- Punctuation and spelling (a new or unusual word cdfgpeardetween quotes, with

or without a hyphen, or followed by an explanation in parenthesis)
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- Morphological productivity. When the word is prefixed or suffixed, or giving birth to
a compound. Mor phol ogi cal productword:ii ty i's
if a word is morphologically productive, it is in high use. The created neologisms may
impact retroactively the source terms. The trend effects produced by high frequency
use may impact it as well. The production of derivational and compositional
nedogisms is also related to reabrld realities, by naming unnamebut existing
referents.

- Synonymic competition. When two or several words are close to pure synonymy, one
o f them 1 s expected to dAwin the competi

distribution of semantic content across the different candidates.

3.1.2.3. Extra-linguistic indices

- The information about the topic, author, section and genre contained in the corpus,

(a specialized section uses specific term
- Supplementaryeatworld informationis gathered manually when needeghthered

over the Internet and in various resources (books, articles, ®ittce the press corpus

is tightly connected witlthe events it depicts, the analytical dimension of events is

dealt withmanually in posttreatment to preserve linguistic objectivity.

Keeping function words

While applying these filters, all function words have been kept. Numerous studies in NLP use
stoplists to remove them in order to optimize calculation. However, function words can show
a lot about word use and meaning. | have chosen to keep all thisation for the sake of
precision and detailed analysis. In effect, one of the delkatdenced inNLP is the choice
between optimal and efficient programs versus heavier calculations that preserve data.
Optimization issues are beyond the scopehd wolk and at this stage, the preservation of
details is favoredIn the perspective of refining tools later, compromises can be made

between the computationally efficient approach and the detailed linguistic one.

3.1.2.4. Similar indices in the literature

Other authes are working with similar indices combined in different wdysry and Drouin
(2009)offeras t r i ki ngly similar | ist of i1indices to

words dieout
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ft Les marqueurs linguistiques c&deisrte | 6uti |l i sation dbéexpr e
caract®ristiques par | es aut sparu (par gx@mple : ¢par | e
formely called», «previously known as, etc.),

- La ponctuation et la typographie cddeisrte | dutilisation des pal
et des italiqgques par | es auteurs pour ©parler
- La distribu tion, c-&®deeslés changements pouvant se produire dans les cooccurrents

doun terme au fi |  détre un ehangement desehs dg cedennte, al or s

- La variation synonymique, c-®deesld foisonnement de termes concurrents qui peut s
produire |l or squdun ter me di spar a’t doun | e
néologisme apparait dans un lexique,

- La grammaire, c-®daeesleé changement de nombre ou de catégorigr a mmat i cal e
terme au fi du temps (par exemple un termélis¢ comme substantif dans la partie «
ancienne » du corpus, ensuite utilisé comme adjectif, et dontniee feubstantivée disparait

au fil du temps).

- La morphologie,  c-&deesla disparition ou lamodida t i on ddédun owxesde pl
dans unedrme lexicale,

- La fréquence c-ddei srte | 6observation stat.i

stique C
ddoapparition dodun t ewxapasddans | 6ensembl

e des

This list confirms the validity of myassumptionssince | had no knowledge @fury and

Drouin'swork when | complied lists of possible indices to detect semantic change.

121 The linguistic markers, that is to say the use of characteristic expressions and formulations by the authors to
speakof an obsoleteterm or a term no longer imse (eg. "formerly called,” "previously known as", etc.. )
- Punctuation and typography, that is to say the use of parentheses, quotatieramdatklics by the authors to
speak of ambsoleteermor a term ndonger in use

- Thedistribution that isto say, thechanges thatanoccur in co-occurrent words of a term, perhéapdicatinga
change in theneaning of this termSynonymicvariation that isto say the prolération of competing terms that
canoccur whera term disappears from a lexicdn the same way that diccurs when aeologismappears ira
lexicon,

- Grammar that isto saythe change in number grammatical categorgf a termin time (ega term useds a
nounin the"old" part ofthe @rpus,usedas an adjectivafterwardsand whosesubstantive forndisappearsn
time).

- Morphology that is to say, the loss or modification of one or more affixesin a lexical form

- Frequencythat isto say, thestatistical observatioaf changes ifrequency of occurrenagf a term inall sub
corpora.
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Chapter Il .2 :Results

In the first part, overall cogra trendsare outlined, along with examples. In the second part,
three case studies are presented: the first study deals with formal neology in the case of the
French wordmalbouffe as wel | a s nithe areadon ofia negwdneaniagsdti e s i
thenextended to morphological productivity issuesrial . Drawing on this first approach,

the second study focuses on morphological productiwith the examples ofrypto- and

cyber as well as a detailed study &wo- in the third sectioihe fourth study focuses on
detailed analysis of connotational drift and involves a graphical dimension, anchored in the
SA model and in collaboration with Ariig/se Renon (former traee at the L2C2 and PhD
student) specialized in graphic design. The evolution of the wamnaldialisationis studied

and rendered graphically by the model and made more readable and intuitive by the design
work. This collaboration also benefited from thegnamming skills of Charlotte Franco (who

is also a former trainee at the L2C2). This gave birth to an attempt at dynamic visualization,
with the question in mind of what would be a suitable visualization if it were to be applied to

a whole model, and npist a candidate word. The visualization was shown at the colloquium
AN®ol ogi e s®mant i qlfandé¢he stuayms HegmuiBishet én Frereh ip u s ©
(Boussidan et al. 2012)

The examples are grounded in sociolinguistic variation within the journalistic genre. There is
a debateamong linguistabout the value of sociolinguistic change, basetherfact that what
changes is the way the sign is receibgd certain linguistic community, rather than a brutal
and complete changénecessary to define neology for certain authors, for instance
Sablayrolles, in the same volumé)owever, if this debates justified, sociolinguistic change

is clearly a solid index for the detection of semantic change. This debatdl Bummed up

by Gérard and Kabatek (2012: 18)

né | a di mearsd @eme ndtu qgcuhi i nt ®resse | a vari
gualifiable de wémantiqu& qud6~ | a mar ge, car il concerne
adire le signifié, que lsigne luimémedans sa totalit ®, en tant
plansde | 6expression et du contenu. [ é] Ce der

s®manti que, ni m° me sans doute | es ®valuat

122 semantic neology and corpus analysis
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évaluations peuvent étre concues comme des indices du changement sénRattjee
2000)6*?3

3.2.1. Corpus Trends

Frequency variation is an indicator of a wor
changeper se however, words that undergo semantic change often combine an unusual
frequency profile with a variation in their network of-cocurrent wordsTherefore, it is

useful to use masures of frequency variatioegen if they do not suffice on their owApart

from raw and normalized frequencies for a given word, frequency measures can be applied to

all words to browse a corpus and extract majoreanes and variations. To do so, regression
coefficients and coefficients of variation are calculated.

3.2.1.1. Regression coefficients : tendencies in the corpus

Generating theregression coefficienton normalized frequenciefor each word,and
classifyirg resultsin hierarchical ordergives us a picture of themajor tendencies of
vocabulary change in the corpus. These changes characterize the corpus as a global context of
occurrence for the case studies that follow. Tregression coefficien@llows for an
assessent of the general tendency of frequencies. If the coefficient is positive, it indicates an
increase in use, if it is negative, a decrebmvever, when words have very low frequencies,
these values are too low for the regression coefficient to capteredancy at all. They are
therefore removed from a selection if they are equal or under a mean frequency of 1 per time
chunk. The strongestsolutevalues for each corpus, in stemmed and unstemmed version, for

this selection and for the entirety of therpora are the following:
-in Le Mondein unstemmed version: 30.89 t0 2.49e07 in the selection

30.89to 1,75e09 for all words

-in Le Mondein stemmed versian 39.60to 7, 238 e08in the selection

6 Thdée mensi on of change which is interestingato sociol
the marginit is less related to the contenttbé sign, that is to say the signified, thiamthe sign itselfin its

whol eness, as a unit matching the two planes of expre

to semantic neology, nor is the evaluation that goes with it. @less, the evaluations can be conceived as
indices of semantic changeo
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39.60t0 1,128 e08 for all words

-in theNYT, in unstemmed version 109.14 to 1.057e07 in the selection
109.14 to 5.595e10 for all words

-in theNYT, in gemmed version 93.57t0 2.048e07 in the selection
93.57t0 1.493e09 for all words

-in Frantext in unstemmed version 199.37 to 6.76@-07 in the selection
199.37to 8.58@-08 for all words

-in the Spanish corpus) unstemmed versio®.07G+00to 6.90%e-07 in the selection

9.076+00to 2.842-08 for all words

Words with extreme patterns are useful to characterize the ranges and profiles in which
frequency change is meaningfukor instance,Figures 13 and 14 show normalized
frequencies and subsequent linear regressions for the aotoandfrancin Le Monde The
first shows drastic increase while the second shows drastic decrease on th& daelerd
euro was highly discussed before being introduced, and therefore its frequencies are high

before the currency change.
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Figure 13 Normalized frequencies for the noureuro*®*, with linear regression in the corpusLe Monde(19972007) in
stemmed version.
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Figure 14 Normalized frequencies for the nourfranc, with linear regression in the corpusLe Monde(1997-2007) in
stemmed version

These results are extreme (appearance/glisagppearance), and show the general tendencies
that are to be looked for in other words with more subtle frequbrbwviars to detect

changesn use

Table 2, anexcer pt of the strongdeMonded®* f i ci er
20070 shows major soci al .cthsasobgieded aacerding ¢ol | as
partof speech sets: Tabl@d contains nouns and adjectives, Taldle dontains prepositions,
pronouns, adverbs and conjunctions, anbhble Rc contains proper nouns

124 Raw frequencies are divided by the total number of stemmed words per month and then multiplied by the
mean number of stemmed words.
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Nouns and adjectives
positive negative

NOM euro 15,624 NOM franc -15,037
NOM monsieur 7,990 ADJ national -3,052
NOM président 3,797 NOM heure -2,542
NOM candidat 3,347 NOM temps -2,219
NOM pays 3,168 NOM emploi -2,122
NOM madame 2,977 NOM livre -2,048
NOM ministre 2,916 NOM travail -2,010
ADJ présidentiel 2,495 NOM banque -1,997
NOM million 2,489 NOM monnaie -1,824
NOM novembre 2,409 ADJ général -1,742

Table 12a: Excerpt of the strongestregression coefficientsn Le Monde(19971 2007 in stemmed version for nouns
and adjectives. Parts of speech tags: ADJ= adjective, NOM = common noun.

Prepositions, pronouns, adverbs and conjunctions
positive negative
PRRen 13,170 KON et -8,648
PRO:PER il 9,515 PRP de -7,080
DET:POS son 8,347 PRO:PER on -5,051
PRP pour 6,896 PRP:det du -2,982
PRO:PER je 6,756 PRO:IND tout -2,288
ADV pas 6,273 PRO:PER se -1,916
PRO:PER elle | 4,418 PRP sans -1,542
PRO:PER nous| 4,274 PRO:IND quelque | -1,449
ADV ne 3,815 ADV encore -1,328
PRP selon 3,781 ADV donc -1,296
PRP contre 2,587

Table 12b: Excerpt of the strongest regression coefficienia Le Monde(19977 2007 in stemmed version for
prepositions, pronouns, adverbs and conjunctions. Part of speech tags:PRP= preposition, KON= conjunction, DET:
POS= possessive noy?RO:PER= personal pronoun, ADV= adverb, PRO:IND= indefinite pronoun.
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positive negative
sarkozy 7,840 jospin -4,030
ump 5,133 jean -2,608
nicolas 4,496 lionel -2,227
irak 3,889 kosovo -1,793
bush 3,034 claude -1,395
royal 2,830 otan -1,194
villepin 2,182 serbes -1,068
iran 1,754 philippe -0,999
etats-unis 1,734 aubry -0,995
chine 1,494 maurice -0,952

Table 1Z: Excerpt of the strongest regression coefficienis Le Monde(19977 2007) in unstemmed version for
proper nouns. The unstemmed version is used to avoid

Table 12 Excerpt of the strongest regression coefficienis Le Monde(19971 2007 in hierarchical order according to
part-of speech sets, in)ab) and ¢).

In Table Ra, containing nouns and adjectivéiee French money therancis replaced in this

period by thesura At a more subtle level, the adjectimational decreases in use whipays

( A c o u mtreagesWhile these two expressions refer to similar concemasional is
colouredby the noun devied from itnationalismg i n at i owhike payss morg neutral.

In positive values,hite nounsand adjectivesandidat,(fi c a n d)i pidésideg @ pr e ®) den't
prési denti el , ( Ampimistes @ chiems$ i a1 &) ,
importance of domestic policy as well as national electiong;egative values, vocabulary
related to work, money and time prevamploi( Aj o b o0, trafaivp i k@b O ,
banque( fi b a, miknhgdie( i c ur r temps(yidt) i, mehegre ( & md The case of
heure( ihour 60) seems more mysterious at first
three peaks of use in the corpus in February 1999 and January and March 2001,
corresponding to vigorous debates about the 35-Wwouk week in France. Thdebate then

wears off.

Table 1d mostly shows stylistic trends, with a growing use of negation for instance

(n e é p walsle the increase in use of the prepossigour ( i f eandooptre( Aflagai nst
may be interpreteh s a growing temdan oyt DTheppbepositdif © $
selon( Aaccor diaybg intergraied asman increase in use of reported speech and

referencing
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In Table 12, within proper nouns, the major freeatene media topics related to wars,
political parties and politicianemerge Actors of domestic policy appear in positive values
(Nicolas Sarkozy, UMB® Royal, Villepin along with international wars and politicsa,
Bush, Iran, EtatdJnis, Chiné?®. The same is true for negative values, in which we find
names of politimns who left the media front scene, such as the prominentitgitpolitician
Lionel Jospirt?”, along with references to ending international conflicts (sudtoasvd, and

the notable presence 6tan(NATO).

Such a simple extraction of frequency trends shows how complex sorting frequency results
can be. Indeed, for a fully automatic treatment to be efficient, the peglammemust
possess encyclopedic knowledge about the money in Europe, real everits, political
personalities and partieand general knowledge about the relationship between thieis.

analysisalso applies to the subsequent tables and justifies asggomatic approach.

With a much longer timspan, we can observe regorofound changet Table 13the same

method is used on a corpus including Frelierary text from the XIXth entury to toda}f®

125 UMP : « Union pour un Mouvement populaire rightwing French party tevhich former president Nicolas
Sarkozy belonged.

1281rak, Bush, Iran, United States, China

127 This politician left pdlitics for about ten years and consequently the media as well, to ithtethmt recent
newspapers commenting on his renewed political responsibilities in 2012 talk almonéback,see« Le come

back de Lionel Jospin n'est pas une surpsgei Li onel J olsagki msd6 10t @ 0 me
s ur p htipghendvjexpress.fr/actualite/piiue/cingchosesa-savoirsurla-commission
jospin_1138769.htmlaccessed on 25/07/2012.

128 Thanks to the ATILF for ganting access to this corpus.

176



Table 13 Excerpt of the strongest regression coefficienis the corpusFrantext, a compilation of French literary texts
from the IXth Century to today .

pas 106,500 vous -139,295
tu 32,540 point -37,941
temps 15,190 homme -30,238
visage 11,160 O dzdzN| -24,946
maman 11,037 roi -18,863
guerre 10,013 dieu -16,449
petit 9,715 nature -16,437
train 8,986 esprit -16,279
années 8,582 ame -15,000
fin 8,016 madame -14,589
début 7,697 duc -13,506
nuit 7,697 hommes -13,266
sens 7,125 idées -13,087
rue 7,112 grand -12,174
travail 6,726 monsieur -12,072
probléme 6,684 empereur | -11,711
type 6,644 lettre -11,691
jeu 6,511 peuple -10,864
place 6,278 paris -10,700
guestion 6,111 comte -10,424

Vous shows a clear decrease; the third person pronoun in the plural used for politeness in

French becomes more and more obsolete, as the second person singkes over. The
negation markpoint follows the same fate, gms its less formal equivalent, replaces it over
time. Nonethelessboth vous and point survive in spoken Frenghbeing restricted to more
literary and formal contexts. These words show a gérsdift in register, towarda more
familiar written style and a change status of words, being less frequently usediandore
specific contexts. Thelyave been subject social and stylistic chamg, andestify of a more
general register shift from formal to informa French over the past centuri€Bhis
phenomenon is reinforced by the negative valuesnfamsieur( A mr ,  Snadamd N ®a d

Madamo) .

The strong positive value fdravail ( A wor k 0

w 0 r) ksgparalleled by the strong negative valuedarvrage( A wo r k O
of f-6.392dr the ®.P379 % highest valyed his parallelshows how a word

Api ece
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Awi nso the synony me adjustingropte tsdcial changes oelated tm it |
spoken and written Frencluvragegains a connotation of artistic and intellectual work, as

its register becomes more literate, whilavail takes on a more general meaning. Vhkie

of train reflect theintroduction of aonce new referehin everyday life As for thenegative

values ofc 7 u(fihearto) , roi ( A k i digud )i,g o mhture (idem.)esprit ( Aispi ri t o
Ami ndmel As odut(of)d u lerepergu " e mp e r conte() N eaarthadlyaearly

show that these subjects and referents Iialen in disusan more recent texts, while they

were central in older oseOn the contrary, the positive coefficients fore ( ist r eet 0)

guerre( Aiwar 060) show the emerghsng i mportance of

Applying the same method to the New York Times corpus (Z88¥7) provides the

following output:

Nouns and adjectives
positive negative

NN street 6,095 NN share -21,210
NN pm 5,714 JJ net -21,170
NN notice 5,479 NN company -18,653
NNS death 5,258 NNS earning -8,276
NP iraq 4 955 NN today -9,968
NN family 4,623 NN percent -9,793
NN web 4,473 NNS sale -9,607
NN internet 4,195 JJ soviet -9,418
NN site 4,013 CD million -8,537
NN center 3,494 NN loss -6,673
NN world 3,481 NNS share -6,348
JJonline 3,203 NN president -5,359
NN show 3,042 NN year -5,329
NN art 2,975 NN ms 5,435
JJ beloved 2,940 NN corporation -4,660
NN security 2,754 NN government -4,447
NN wife 2,633 NN revenue -5,146
NN way 2,530 JJ old -4,014
NN sunday 2,452 NNquarter -3,922
NNS attack 2,415 NN stock -3,788

Table 14a Excerpt of the strongestregression coefficientcalculated in the corpusThe NewYork Times(19872007)
for nouns and adjectives (and one number dealt with as a nourffarts of speech CD= cardinal number, NN =
singular noun, NNS = plural noun,NP= proper noun, JJ= adjective
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Verbs
positive negative
VBZ be 12,257 VBZ report -15,942
VBD say 7,829 VBZ earn -15,388
VBN pay 5,206 VB be -6,921
VBD do 3,845 VBN be -5,156
VBP do 3,111 VBN unite -3,892

Table 14b Excerpt of the strongestregression coefficientcalculated in the corpusThe NewYork Times(19872007)
for for verbs. VBZ= verb, present tense, thirdperson singular, VBD = verb, past tense, VBN=verb, past participle
VBP= verb present tense other than third person singular, VB= verb, base form/

Table 14 Excerpt of the strongestregression coefficientsalculatedin the corpusThe New York Tmes(1987%2007) in
stemmed versionin hierarchical order according to part-of speech sets, in a) and b).

When looking athe New York Timesn a twentyyear time spaiithe double ol.e Mondg,

the majority of decreasing coefficients are related to the semantic fields of corporate life and
moneymaking €hare, net, company, report, earn, percent, sale, million, earning, loss,
revenue, corporatiarstochl, while increasing coefficients are reldt® the semantic fields of

the internet\yeb, Internet, site, onlindamily and private lifefamily, beloved, wife, $day)

as wel aswar and securityssues Ifaq, security, attack and the notable presencedsfath

As earn and earningshow a decrease in uggy shows an increase, showing the transition
from the centrality of the notion of earning money to the centrality of paying. This type of
transition may reflect the effects of the economic crisis in the choice of vocabUlery.
adjective Soviet clearly goes out of use, reflectinghastorical transition, as the ColdaM 6 s
effects progressively fade away from American political life andras comes to the front
scene, as in the French corp8gcuritybecomes a major concern (tlgsalso evidencedn

the French corpus ascuritéhas a strong positive coefficient &f858 (comprised in the
0,085 % highest valueshhe presencef art andshowin the positive values shows that there

is a stronger focuen art events, and is more characteristic of the corpus than of linguistic

trends
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While conducting a similar extraction on a shorter and smaller Spanish and Catalan corpus

(2000:2007),comparablegoghenomena emerge:

positive negative
euros 1,997 pesetas -2,220
internet 0,795 estadstica -1,518
zapatero 0,676 imprimir -1,393
personas 0,647 interesa -1,375
catalunya | 0,534 enviar -1,367
web 0,522 impresa -1,172
barcelona | 0,514 noticia -1,111
google 0,473 edicbn -1,057
compania 0,466 utilidades -1,028
red 0,453 paises -0,700
.com 0,428 contra -0,694
usuarios 0,413 internacional | -0,678
explica 0,398 estados -0,636
catalan 0,353 aznar -0,581
proyecto 0,326 pak -0,573

Table 15 Excerpt of the strongestregressioncoefficientscalculatedin the unstemmedSpanish corpus including
Catalan and Spanish text and covering 2000 to 2087, in hierarchical order.

Pesetasand eurosfollow the same trend asranc and euro in the French corpudrositive

values include Internetelated vocabularyirfternet, web,Google .com red,inet wor ko
usuariosfi u s pas snatheAmerican corpusVocabulary related to print edition processes
decreasedripresa A p r imprimnie d di,p edicdnt 6ffedi ti ono). As in b
French press, front line politicians chang@agaterqg Aznai). Vocabulary connected to the
perception of the country with negative valupai$, paises, internacional, estadGsc ount r y ,
countries, international, states) echoes t he Frthewadpays( @solunsriyn)
has a positive value baational (idem) has a negative one. As fmmpdia ( i c ompany o) ,
has a strong positive value whitempanyhad a negative one in tiNYT. The references to

Catalonia in the positive values may be dodhe fact that the corpus is partly of Catalan

origin (Lavanguardia.

129This corpus is taken fromehULA corpus. | would like to thank the IULA team in Barcelona for granting
access to it.
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Regression coefficients are therefore useful to extract the roughest frequency tendencies in a
corpus. However, they do not show variation within these tendencies. To capture rvariatio

we calculate the coefficients of variation for all words in each corpus.

3.2.1.2. Coefficient s of variation and their distribution

The coefficient of variation is the ratio of the standard deviation to the mean for a given word
frequency It assesses variatiom use and has no semantic value intrinsically. However, it
filters out words that have an unusual frequepatiern As stated earlieunusual frequency

variations are to be taken as a starting point for semantic analysis, ancamesal in itself.

Similarly to the selection operated for regression coefficients, very low frequency words are
removed from the selection. Words with this profile have too few occurrences for the
coefficient of variation to be significanCoefficdents of variation, likeagression coefficients,

are useful to show coarse grained tendencies in substantial amounts ¢iadegaer, the
majority of types in the corpus have frequencies which are too low to be captured by this
measure. Therefore, to make the data readablents tef distribution and avoid working with

a majority of noisy data, all words which have a frequency equal and inferior to a mean of 1
per time chunk are removeAmong theremovedwords, unusual spellings, idiosyncratic
inventions and compositions are lie foundamong typographic errarén rare cases, these
items nmay be the first of their kindeither as formal neologies or as indicative of the unfolding
of a semantic process. Therefore, t huesyescoanno
or idiosyncratic onesindeed, among them, many words are simply used once in a specialized
article or a few times by the same author who likes an expressisitherefore interesting to
generate the figures for all words in the corpus to asseasivity, but the result includes too
much noise to provide a readable overall distribution. ThesdrEyuency words are studied
separately subsequently, under the perspective of morphological productivity and creativity.
As regards the coefficientd gariation, the maximum values are the same before and after
removing these words. However, the minimum values drop to zero when all words are

considered. The ranges of coefficients of variation are the following:
- in Le Monde in unstemmed version:  6,603t0 0,01524

- in Le Mondein stemmed version: 5,651t0 0,01944
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-in theNYT, in unstemmed version: 5,718to 0,01307
-in theNYT, in stemmed version: 5,716t0 0,01093
- in the Spanish corpus, unstemmed verstoh21to 0,022

In the version ofrantextused for regression coefficients, the coefficients of variation cannot
be relied on since the corpus is heterogeneous, and the coefficients capture differences in use
related to the different styles and registers of excerpts that compose ths. ddiprefore

there are no figures féirantext

Figure 15 shows the distribution thfe coefficients of variation per head word for the corpus
Le Mondein unstemmed formagfter clearing out numbers and errors generated by special

characters, andgery lowfrequency words

140
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Figure 15 Histogram of selectedcoefficients of variation(very low frequency words have been removedper head
word in the corpusLe Monde(19972007) in unstemmed version x shows the coefficient of variatia values y the
number of wordswhich possess this value

The distribution of coefficients of variation shows that a majority of words are shdbts.
words between 0 and 1 are stable function words (determiners, conjunctions, pronouns,

adverbs etc.) asell as nouns, adjeges and verbs with stable ugéne peak is at 0.582.
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The highest coefficients of variaticare fewer and more dispersethere are only 1066

values over 4n unstemmed version and just 664 when low frequency words are removed

They correspond to words whose frequency behavior varied substantially. While the

regression coefficient extracted the major themes and trends in the corpus, the coefficient of

variation extracts items with unstabddehaviour themes, ideas, objects, pempplaces and
things that may havleada sudden importance and/or suddenkt &l importancethereafter

in the newspapei herefore, measuring the coefficients of variation in the uorp useful to
extract strong mistable themed.he wordéclipse( i e p & e 0 typicdlly i2a® such a profile.

In Le Mondethe highest coefficients of variatiapply mostly to proper nouns, generally
politicians €.9.Lepage: 4.61, Boutin 4.58 Taubira: 3.952), political parties(e.g UDF-D:
4.71, LOLCR 4.12, individuals involved in scandals and affailseyvinsky 3.58 and
names of placesLérzac 3.29. They also include words that were central to media and
political scandals, likearicatures (idem) with a coefficient 0f4.07, referring to the scandals
ofMahomet 6s ctheworadaathrax(dens), wihra coefficient of 3.54, referring to
the scandal of anthrax letters after th& Skeptember 2001. Words that correspond to sudden
media coverage likeanicule( i h e a t 32§, vedewing to a specifisummer and the fears

it induced the following summers, also have high coefficients of variatiamds likedioxine

( Adi o xi)amltsunani(i@et1.82 can be said to have similar profiles: they are
extremely frequent for delimited periods of time

Results in stemmed and unstemmedsions concur, however some words are not captured in
unstemmed version and show stronger coefficients in stemmed versiomtikmittent
(Acasuanl fcasua) takenoas kneadjéctive, ZnosBybused in the expression
intermittent du spectacle ic as u al worker in the *3ddeedr
casual workers in the sector of arts and entertainment have been demongtatimgsly in

French streetwith subsequent media coverage. The unstemmed version separatssaphliral

singulars and counts adjectives and nouns altogether, which bias the calculation ®r word

with this type of profile

In theNYT, the results are very similar in terms of contemen though th&lYTcovers a time
period which is the double dafe Monde In the highest coefficients of variation, words such
as anthrax (5.12, tsunami(4.40 and Lewinsky(4.03) echo the French newspapéihe
highest coefficient, of 5.7Xorrespondstthe wordcanvassingin reference to U.S. Election
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campaignslmpeachment4.55) and the verlmpeach(3.96 in stemmed version) may echo an
unstable treatment of legal affairs in the corgdece morenumerous names of politicians
emerge (e.derry: 3.53 st*9), names of political parties and movements Fegbollah3.97)

and vocabulary related to politiosl€ctors5.36 st.).

In the Spanish corpus, words with the highest coefficients of variation are heavily political:
(dictadura, reemplazar, resit, democraticas, democraticos, prohibido, superioridad,
capitalismoé %Y.

In French and in English, while selecting words with the highest coefficients of variation that
also have the highest mean frequentwyp major semantic fields appear: puag, war

terrorism and violence.

In Le Monde (stemmed versiorihe highest figures are for politiesdpoliticiansas well as
names of places (cities and countries, generally related to political decisions and war), for

instance:

- FN' 2.18; circonscription (n) (fAel ect: a.v8al OT ANt r(ifdNAIN)OO )
1.72; RPR® 1.48; PS4 1.04

- Royaf®: 2.10; Milosevic: 1.96 Juppé®®: 1.07

- Kosovo: 2.08 Liban( A L ebanonBelprade 1.80.s9r7be (@djan,0) i Se
1.77

055t .0 stand for stemmed hereinafter.

31 Dictatorship, replace, resighird person plural), democratic (masculine and feminine plurals), forbidden,
superiority, @pitalism

132 5Front Nationad (fiNational Frond) French extreme rightgpty
B¥ARassembl ement p duGathetingfoR®p u Rk jogniert-iencio rjght wing party.
134 fparti Socialisté (« Socialist Party) French Soialist Party

135 French piitician

138 French politician

184



The semantic field of war artdrror is almost as strong, with, for instance:

-bombar dement (n.,Abombingo) 1. 47; ot age
At err o095stemorijste (adjf't er r:0094; s taot)t e mtta ta OB .) , A
missile f.,jdem): 0.79

The wordguerrei t sel f (n. ,0®xar o) is stable (

The notion ofvirus (n., idem)also has a strong coefficient of variation0o88 and associated
fears about health and safety also show significant variations, as is analyzed in the following

case stuiés.

Other strong values point to major issues and scandals whichet$society in this period.
For instancevoile ( n . , A h e afdHsi cj darblfedd tdDa mMiajor social debate after the
prohibition for Muslim women to wear a headscarf in public pladesnigration(n., idem,

0.65 andpollution (n., idem, 0.6%are also highlylebated topics.

The last type obtrong values are for cyclical everih sports for instancelympique ad;.,
A Ol y m@89cmames of months and the like. The variation in use for these items is

predictable as is detailed in the next section

The same patterns emerge in €T, even if the time period the newspapeoser is the
double, as show the wordasrrorist (adj.,1.42),war (n., 0.49)hostage(n.,1.40)bombing(n.,

1,08) virus (0.53). In the same way that home issues come out with high values in French,
American home issues follow the same pattern, with, fetamcehurricane (n., 2.48) and
earthquakégn., 156).

3.2.2. Predictable variations in use: Sample word profiles

It is not because a word has an unusual frequency variation and/or a high coefficient of
variation, that it is a candidatlor semantic change. Somgatterns however, can be
characterized to sort Afal sedo candi dates. F
profile (as expectedthe press mentions the summer in the summer, and the winter in the
winter), others have proék related to events in the calendar that caitte some regularity,

such as Olympm Games and political electians
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3.2.2.1. Seasonal and event based variations

Words with single and multiple frequency peaks come out with feghession coefficients
and high codicients of variation. However, this is due to the gap between periods with
almost no occurrences and sudden periods wetly high frequenciesFor instance, irLe
Monded stemmed version, the woedril has a high regression coefficient@b0among the
0,50% highest values, as do all months nanié® coefficient of variation of 1.45s
comprised in the 0,8% highest figuresThis is dueto the sudden frequency ups and downs
every earln effect, the wordavril regularly oscillates between a minimuaw frequency of

98 and a maximum of 4454 ime short time span of a month, which makes it a perfect
candidate to a high coefficient of variatioAll candidate words following this seasonal

profile are therefore discardegimong which all names of mosth

avril (n.)

5000

4000

3000 [ 2 [ 1 2 [

1000 L \ \ \ \ \ \ \

o 4 —

O AT OHOANNTANLL O r ®dO 4 NN OMOO A © -
O O 140 000 dOoO dog ©OO0O O H OO0 00O 40 40 0O O -
NNMNOO®OOO OO dTddNNNOOSISI IO O© O~
DO OO OO OO0 00000000000 OO0 OO o
oo R oo oo R R ReReBY e ReReReRBeReNe Rele N e e Ne e e el
A d dddddda NN NA NN NNNNNNNNNNNCN

Figure 16 Normalized frequencies of he word avril and linear regression in the corpud.e Monde(1997%2007) in
stemmed version

In the same wayhtat some words have a very regular seasonal profile, other words related to
realworld event with some regularity show high coefficients. All events that appear cyclically

in the newspapers provide their share of A 1
politics and sports, since these domains are highly reported onpretgse

Figure 17 shows theormalizedfrequencies for the wordrconscription( iel ect or all di
in stemmed versiarCirconscriptionis characterized by a Mgcoefficient of variation (1.783,

among the 0,36 % highest values), but this figure orilyiree ct s t he Anatur al o
The regression coefficient for this word is alstrong, with a value of0.06 (among the

highest 4%).Three frequency peaks appear in 1997 for the legislative elections, in 2002 for
both the legislative elections #lune and the presidential elections in April and in 2007 again

for the legislative elections. The wowdrconscriptionis very rarely ged outside of the

186



context of a Frenchelection, and therefore the higboefficient of variation gives us
information abat word use. Similar patterns of use are found for waidish follow cyclical
patterns linked to regular eventsuch asolympique( il Oy mp withoa cefficient of

variation of 0.89among the 5,59% highest vallies

circonscription (n.)
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Figure 17 Normalized frequencies ofthe word circonscriptionin the corpusLe Monde(19972007) in stemmed
version.

Other less evident wordpjaear in peak patterns: for instance the werdbriste( it er r or i st
rocketed in the press, on and after th& &l Sepember 2001, and adjectives describing the

population involved in conflicts and wars also rocket abruptly every time there is an attack.

terroriste
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Figure 18 Raw frequencies of the adjective (in red dots) and the nouerroriste (blue line) in the corpusLe Monde
(19972007) in stemmed version.

However,with regards tahe wordterroriste, the peak of the 1Lof September triggered a
stable increase in usesflected by the positiveegression coefficient of 0.7@r the adjective
andof 0.31(highest 0.77%br the nounand debate about the definition of this word arose in
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reaction to media ovarse.The noun has aoefficient of variation of 0.94highest 4.76%)

and the adjective of 0.88

Before the 11 of September the mean of the addeequencies of the adjective and the noun
is 685. During September and October 200 1141, and after that 158,. The shock of

the event and theverwhelmingmedia coverag#iggered this increase in usevefy time an
expression comes to the frasdene in the media, it is played with, questioned, and, as such,
evolves in the collective perception of its meani@ge of the linguisticlues whichshow

this procesds the morphological productivity of the wordTerroriste has 51 compound
forms in he corpus. Most of them emerge directly durmglafter the 11 of Septembe(40

out of 51), as shown iRigure19.
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= ADJ_hyperterroriste

= ADJ_mi-terroristes

== ADJ_post-terroristes
= NOM_apprenti-terroriste
= NOM_candidat-terroriste
= NOM_écoterroriste
= NOM_Etat-terroriste

= NOM_hyperterroriste

== NOM_islamistes-terroristes-barbus-égorgeurs

NOM_lutte-anti-terroriste
NOM_narcoterroriste
NOM_pétroterroristes
NOM_quasi-terroristes
NOM_terroriste-tueur
NOM_terroristes-clés
NOM_terroristes/mafieux

------- ADJ_antiterroriste

== AD)_islamiste-terroriste

= ADJ_narcoterroriste

=== ADJ_pro-terroriste

= NOM_bioterroriste

e NOM_contre-terroriste

= NOM_éco-terroristes

= NOM_ex-terroriste

= NOM_idéologues-terroristes
NOM _islamo-terroristes
NOM_milliennaire-terroriste
NOM_narco-terroristes
NOM_pro-terroristes
NOM_super-terroriste
NOM_terroriste-type
NOM_terroristes-kamikazes

NOM_terroristes-suicides
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V] Y] = ADJ_contre-terroriste = ADJ_cyberterroriste

e ADJ_islamo-terroristes

= ADJ_nationalantiterroriste

= ADJ_terroriste-islamiste-Tchétchene

= NOM_bourreau-terroriste

= NOM_cyberterroriste
NOM_éditeurs-terroristes

= NOM_gangstéro-terroristes
NOM_IRA-terroriste
NOM_loi-antiterroriste
NOM_moines-terroristes
NOM_nen-terroristes
NOM_pseudo-terroristes
NOM_superterroristes
NOM_terroriste-écrivain
NOM._terroristes-la

NOM_terroriste-suicide

Figure 19 Raw frequencies of compound words based derroristein Le Monde(19972007)in stemmedversion.

The dotted line for the adjectiveantiterroristeas well as the sum (filled in gray)have graduations of the z axis.
(Adjectives and nouns are mentioned in the legend in the singular but counts include both singular and plural
occurrences)

Besides the frequency patterntbé adjectiveantiterroriste (4443 occin total, with a strong
regression coefficient of 0.31,8here are numerous creations linked with the event such as
islamaterroriste, and productive prefixation and compositionbin-, hyper, super, post,

pro-, non ex, quast, pseude, cyber, éca, narco, etc.Bioterroriste (with and without a

hyphen) shows thgreatestrequencies with 123 occ. Neologisms show frequencies under 70
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occurrences per month whereastiterroriste reaches 173 occurrences at its highest.
Moreover, creative compound words with very few occurrences appear, sid#olague
terroriste( ii d e-b kb 0 g bThéreotepa)l words that show abrupt peaks of use should
not be discarded, since this paalkkometimeghe reflection of a truly marking event that can

induce debate on word definition, as well as creativity.

3.2.2.2. Idiomatic and polysemy variations . Network co -occurrence and
ranks

High variations can alsoebindicative of word use at the levels of polysemy and idiomatic
range. The detected variation is then a rather natural one, since highly idiomatic and
polysemous words are at the highest threshold of natural variation. However, within this
natural variatn, specific lexical units can take on more importance and salience than others,
and thetarget wordcan undergo increasa decreasen use whilst this shift takes place..
Measures like the coefficient of variation or tlegression coefficienare not ifiormative

enough, since they are only based on word frequency. These measures cannot show the
difference between natural variation and variation indicating semantic change because they
take every variation as a unit, regardless of their semantidiagdistic status. In this case, it

is the variation of the network of @mcurrence that can provide information.

For instance, the wordsarre (Figure20) andbouquet(Figure21) have strong idiomatic and
polysemous use3hey have a volatile but stable frequency pattern. Measuring the coefficient

of variation does not grasp their variability between several meanings and uses.

Barreis used to refer to buildingsb ar r e d 6 i mmrebarkeldefergs a Mdiabhr,
in the expressionan coup de barrd Nt o get r e a l) angattaindre/masser fu d d e n
barre desé ( At o reach/ go overBarre has bothhar hegspbstdived of é¢
regression coefficienD(05a value comprised in the highe&s95%) anda low coefficient of

variationof 0.21( a value comprised in the highg4t.916).
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barre (n.)
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Figure 20 Normalized frequencies of the wordbarre (n.) in the corpusLe Monde(1997%2007) in stemmed versionyith
linear regression

Bouquetcan be used to refer to a bouquet of flowers, and by extensi@ntélevision
channels packagé;can also refer to the taste of wine and the smell of perfume and it appears
in idiomatic expressions suchasb e st | @pploxinnately teanslatables At hat 6s
n e e d elts use Ylearly decreases in the corpus while its frequency pattern remains volatile.
Bouquethas a very high negativegression coefficient 0f0.27 (a value comprised in the
strongest 1.12 %), and stablecoefficient of \ariation of 0.47( a value comprised in the
41.94%highest)

bouquet (n.)

100

80 -

60 -

40 -

20

0 -
O A T OANNNNLL O MO d O " ONIN~NNLL O MO A © «
O O 14 O 0 00 dO 4O 000 «d0 0 OO0 <0 d 0 0 O O -
NI 0 0 O OO0 O O dd N AN NMMSTS I IWOWLW O© O N~~~
D OO OO0 O 0 0 O 0 0 0O O 0O 0o oo oo oo oo o o
[N oNOoONONONoNeol ol oo Reholholheolh o oo o oo ool o]
o A A Hd A AN AN NN AN NN AN NNNNNNNNNNN

Figure 21 Normalized frequencies of the wordbouquet(n.) in the corpusLe Monde(19972007) in stemmed version,
with linear regression

Inthe case obarre, t he meaning Ato reach a threshol
time span, which may explain the volatility of its frequency behavior , while in the case of
bouquet t i s the meaning fAtelevision chamnmenel s

salient as the word decreases drastically in frequency.
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Both barre andbouquethave strong regression coefficients showing a shift in use, however
their coefficients of variation are low. Both words have a rich idiomatic prokare can

be used by extension and analogy of its core meaning in domains as diverse as ships, law,
games, mechanics, music, anatomy, physics, buildingBetmuethas two major meanings

(it has four in total but only two are common use), one related to of ggants, and the

second to the nature of a smell or taste.

To see whether these meanings undergo a shift and whether a new meaning, analogy or
extension appears, the network ofamxrurrent words is observed (as described in Part II,
chapter 2). All ceoccurrent words are sorted hierarchically, on the basis of toeaorence

mean frequency per month, in a table.

The termbarrei s i ncreasingly wused in contexts I
threshold is generally a numeal one, related tocenomicfigures and percentagedl/hile

looking at the strongest amccurrent words fobarre, theterm déficit ( idef i ci t 0)
higher frequencies from the end of 2001 to the end of 2005, as shown in Zgprebably

due to the discussions raised hg economic crisis.
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Figure 22 Raw oo-occurrence ofthe nounsbarre and déficit in the corpusLe Monde(19972007), in stemmed version.

To investigate the coccurrence of the noudéicit with barre, ranks provide further

information about the hierarchical order of@ocurrent words.

The ranks classify eoccurrent words by order of importance: ranks closest to 1 are more
important. Therefore, Figur@3 should be read as an increase in importarfcégh® cc

occurrent wordd€ficit compared to other eoccurrent words fobarre. The graph shows a
192



change in status aféficit, since the ranks are high from 1997 to the end of 2001 (while co

occurrence is sparser) and low from 2002 to 2005 (with denserrences).

Ranks "barre/déficit"
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However, other coccurrent words obarre show a stable use, such @sup used in the

Figure 23 Ranks for the m-occurrence ofdéficit (n.) with barre (n.) in the corpusLe Monde(19972007)in
stemmed version Ranks closer to zero show a higher order of importance.

expressioncoup de barreas shown in Figur@4. The slight increase in the order of-co
occurrent terms cannot be analyzed as a change in status, since the rankakesuimto
account all cenccurrent words, including function words, and therefore a slight variation of

this type is read as a natural variation of use.
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Figure 24 Ranks for the m-occurrence ofcoup(n.) with barrein the corpusLe Monde(1997%2007) in stemmed
version.

The nounbouquetpresents a simildadiomatic profile. As seen earliertiis less and less used
in the corpus(as shown in Figure20). It is increasingly ceoccurring with télévision
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(At el evi si on otfévisiamdre stahilzingrataardw ghreshbld, showing that the

télévision  ==——=NOM fleur

idea of television channels packages is normaljaivigle the association dbouquetwith

fleur( Afl ower 0) I's reinforced, azb Tlsehmeamimg oby t h e
Figure 25 Ranks for the co-occurrent words télévisionand fleur with bouquetin the corpusLe Monde(1997
2007)
bouquetas a television package is not listed in the TLFl orinthe Dicticai r e de | 6 Ac a

Francaise.ln France, the first television packages appeared in 1992, and therefore this
meaning is relatively recent from therminologica point of view. However, the GRLE’

lists it as follows:

fi5 Télév. Bouquet de programmes, bouquet numérigaesemble de programmes
télévisés payants, diffusés par le cable ou le satellite et proposés aux téléspectateurs par
l'intermédiaire d'un opérateur. Bouquet de programmes thématiques regroupant plusieurs

chaines sportives, culturelles, musicaf&s.

131 e GRLF.TheGRLFwas issued in 2001 and updatad®2D11Dictionaries published by Le RoberidiLe
Larousse benefit from yearly updates, and are more prone to include new meanings.

138 5. Television.Program packageligital package a set ofTV programs available through cabler satellite
andavailable to viewersia an operatorpackageof thematic programs containirsgveralsports,cultural, and
musicalchannels.
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3.2.2.3.  Fluctuation

As seen through these examples, it is difficult to distinguish natural variation (fluctuation)
from semantic variation. Indeedyconscriptionshows frequency peaks but does not change,

in use or in meaning, whilerroriste shows a major frequency peak and sees its use rocket
and its meaning questioned. It is noteworthy that some acts that may have beemasdied
murders attacks killings or crimesbefore the 11 of September come to be referred to as
terrorist actsafter it. Barre andbouquetboth show a rich idiomatic and polysemous use, but
barre remains quite stable whilebouquet acquires an additional meaning. The first
fifluctuate® while the second integrates an additional meaning by extension of the concept
Abunched in fAa bunch of fl owerso, being appli
things that grow together, like flowers, or items that are alike, like channels. | take the
e X pr e Bustuatiordo i Bterm(1931Wwho defines it as follows:

AEvery utterance is the emndangpusppsesoftlief t he
speaker. Every man hésvithin reasonable limitsthoughts and feelings to express that are
peculiarly his own, and also his own way o
psychic processes always vary from instance to instasnd from individual to individual.

The variations are largely variations of contéat f i s-atiettd thegconstantly shifting
circumstances in which the word is employed, and to the similarly shifting apprehension and
pur pose of (Steim931lGPelé&dk er . O

Fluctuation starts with the persdneelationship to language and encompasses context
variations. Moreovelrit is my contentiorthat the nature of words, in terms of their degree of
polysemy and idiomatic range, add a linguistic layer to this fluctuation process. When a
certain type of flutuation becomes widesgade n o u g h , it can modify a w
fluctuation and semantic change rely on the same process: the variability of connotation and
the multiplicity of use of several connotational values for a word, depending on coakext, t

at the linguistic and sociological levels. Fluctuation is very volatile and cannot be captured
fully with measures. However, measures assessing the variation of the network of co
occurrences of a word provide a profile that can be further investigeited analysis
involving realworld knowledge. Some research in NLP directly integrates tools such as
Wikipedia in their programs to provide for this knowledge. This field of study could be
complementary to the type of indices presented in this work.
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Assessing fluctuation also means that semantic change processes can be observed one step
before they are identified while capturing epiphenomena that may impact meaning later or
not. The use of the wortkrroriste has changed in the Frenamd Americanpress,but

whether its meaning wiltontinue to besubjected to strong fluctuations is ryet predictable

with our current reans. This phenomenon is not limitedth@ pressbut it is yet another

object of study to assess its diffusion in society and the nature of that diffusion.

The changes in connotation are a type of fluctuation. At the basic level, every word is
subjected to change in connotation, from use to use anddndivio individual. At another

level, when a certain connotation gaamoughpower to modify meaning (and that threshold
cannot be graspgdfluctuation becom®the source of meaning chand@ée next step is the
recognition of that process, via lexicalivm. Between idiosyncratic variation and
lexicalization, all we observis the dynamics of fluctuation. From then on, linguists have to

set a threshold as to when meaning is said to have been modified, and that threshold is
notoriousfor the disagreemerit generates among experts

3.2.3. Case studies
3.2.3.1. Malbouffe and mal-

One of the ways to test indices for detection is to work on attested cases. This is the method
encountered il€ook and Stevensg2010)andSagi, Kaufmann an@lark (2009) In Fench,

an Appendixto the doctoral thesis dflartinez (2009)rovides a list of all new words which
entered (and exited) the dictionaries Le Larousse and Le Petit Robert, from 1997%8. 2008
Both dictionaries are known for being prompt to integrate chaipasinezs (2009)doctoral

thesis is primarily concerned with spellingnations. The latter is one of the indices of
semantic change and neologisms, since, as new meanings and forms emerge, there is
hesitation on the part of writers as to their spelling, before consensus takes place. From
Ma r t swokk,zh@ wordmalbouffe(la malbouffe feating junk foodo) w
is a neologism undergoing semantic change and a word undergoing spelling variation. This
item was selected because it enters the corpus as well as the dictioshdenly Its meaning

shift was integrated in its definition and use at defying speed. The factah@iuffecontains

139 At the time of access
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the elemenimal was at the origin of a study on the morphological productivity of this blurred

element of composition in the corgd%

Neologisns generally take a long time to enter dictionary updates (overall this process was
measured in decades until recently, but this time span may come to be reduced in accordance
with current creativity and borrowings trends.) New terms are generally subrfoited
consideration by terminologists a year before the publication of a dictiomatlye lquickest

cases, it takes orie threeyearss for the word to be attested in use, discussed by terminologists
and included in the dictionary. In the casenmdlbouffe the time span for this process is
extremely short in terms of lexicographic rulegsotyears between its first occurrences in our
corpus and its publication in dictionaries. In effeclbouffeappears in the corpus at the end

of 1999, and is includedhiLe Petit LaroussandLe Petit Roberin the2001editions. It is my

contentionthat this sharp acceleration process may be observed for other words.
The PR definesmalbouffeas follows:
fiMalbouffe : 1999 ; « mauvaise alimentati®i979

de 1mal et 2bouffe. FAM. Aliments dont les conditions de production et de
distribution nuisent a la qualité et a la sécurité de l'alimentation (pollution, épizooties,
hormones, OGM..}*0

The Laroussegives a shorter definition and notes "on écrit aussiboaffe" (a spelling

variation is maktbouffg, but ths commentis removed in the 2002 edition. The fact this
comment is removed shows that the wipospelling has reached consenslise referene to

1979 correspond®t t he publ i ¢ at lLadval bauffe cemménose kourtir paurl e d i
mi eux Vvivreo (nJodivekettdogod,y IBaw |l tl @ ¢@@ave) Theo x| de
book was reedited in 1981 with the spellingnalbouffe The authors drew the concept of

mal bouffe from the existing word malnutritic

140The original study omalbouffewaspublished in French i(Boussidan, Lupone, and Ploux 2009)
141 Malbouffe: 1999, fibad quality died 19 7 9

fomlmall A b etRbouffe( Af oodo/ Famiiarkoodswhoseg copditions giroduction and
distributionaffect the qualityand securityo f 0 n e @pdldiongepidemicshomonesGMOs ..).
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meal 6) taken from t he*mophaiBlewoudl) a bgyr avad e o B oFef
depicting a group of four men who decide to commit suicide by eating until death. When the

De Rosnaysise the terrmalbouffe theyuse it in a dietetic meaning, to underlitne effects

of bad food on people. What they call bad food at the time, is mostly food with high sugar and

oil contents. This meaning is also released in the media by Jean Pierré*€affamous

French cookThe meaning related to the conditions of prdoiuncof foods appars later, as

discussed subsequentiy a sense, the De Rossayan be considered the

this word.

3.2.3.1.1. Malbouffe

3.2.3.1.1.1.Frequencies

14 and

The initial study onmalbouffewas conducted on the corpus Mondel997%200
published in French iBoussidan, Lupone, and Plo(2009) Here, the corpus covers 1997 to
2007. The period from 1999 to 2001 alone contains all the elemeuntslefstanding of the
phenomenaRaw frequencies omalbouffeand maktbouffe shown in Figure26, show that

from the keginning of 1997 to August 199%heword does not appear. The first occurrence at

this date is under the spellimgalbouffe The next month, there are 11 occurrences, followed

by 7 occurrences in October and 19 in November. These are the highest frequencies in the
corpus. After that, the ten keeps on appearing and undergoes frequency variations comprised
between 1 and 12 per month. Even though a new word is created and enters the dictionary, its

frequency drops:

fTypically, in the lifecycle of a word or phrase in text, a rise in lexicaativity is
followed by a fallo (Renouf 2007 72)

According to Renouf, this fall is observable after the birth of a word and its peak. After this
frequency fall, the word stdlzes.

2 Original Italian title: « La grande abbuffata.
Wcreator of the SCMB (fASoci ® ® contre |l a mal bouffeod)

149At the time | conducted thistudy in2009 we haadhot acquired the corpus Le Monde from 2001 to 2007 yet.
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Figure 26 Raw frequencies ofmalbouffeand mal-bouffe in the corpusLe Monde(1997%2007) in unstemmed
version.,.

On the whole, the frequency figures faralbouffe are very low, with a total of 197
occurrences over ten years (173 falbouffeand 24 formalbouffg. These low number
could make such a word go undetected gopgrams which filter out extremely low

frequenciego clean the data from typographic errors and epiphenomena.

The low frequencies also make the low figures for the regression coefficient (+0,00307

unst®>) and he coefficient of variation (0,819nst) meaningless.

The term first appears with a hyphen but this spelling virtually disappears afterwards, with a
total of 5 occurrences from 2001 to 2007, compared to a total of 52 occurrences for the
spellingmalboufé in this period The period between the end of 1999 to the end 01 2@es

the highest frequencies ftar thattime, the frequencies become very low (1 to 4, cumulating

both spellings) but they are regular.

The spelling variation is one of our linguestndices. Moreoverthe hesitation on the part of
writers is shown by the use of inverted commas. Punctuation marks are also a linguistic index.
Both the hyphen and the inverted commas almost disappear over time, as the word enters

common usage.

If figures say something about words, the source text primarily explains the sudden apparition
of the term: as in many cases, it is related to an event, cdvgtee media. The first time the

word malbouffeis employed, it is in reported speech, by Francoisobyfspokesman of the

145 Unstemmed. Figures are given in unstemmed versime Sireetagger misses out on neologisms.
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farmersoé confhbdedabiltotfj mgdMcedronal dds Miofn Mi | |
August 1999This time, it appears without inverted comnilise event was led by José Boveé,

and the pesskept following its consequencaemceBové ended up ifail, and apart of the

public opinion ralliedin support to him and his actions. The occurrences of September and
October 1999 correspond to these events. This moment is marked with additional media
coverage about food quality: the metliaa | ks about a fAfood crisisbo
dioxin chicken, GMOs and hormones contained in m&aese elementgarticipate in

creating a generalized anxiety towards food quality. However, thenabouffeis strongly

connected to José Bové.

3.2.3.1.1.2.Cooccurrencenetwork

Indeed the highest eaccurrent word ofmalbouffewithin the period of higher frequencies
(end of 1999 to end of 2001) Bové(39 co-occ*’) and the secondosé(35 co-occ). Figure

27 shows how strongly interrelated the two terms are, by extracting the raw frequencies for
Bovéand superimposing them with thosentdilbouffe

e Bové = malbouffe
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Figure 27 Raw frequenciesin Le Monde(19972007)in unstemmed versionfor Bové, measured on the y axis
and malbouffe on the z axis

“ATaking downo is the term used by the actors of this

147 coocc. isused as ablr e v i a tcé-ooonc wrf hes@inafter
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Two months afteBovéabruptly enters the corpus with its highest frequemegibouffedoes

too, after a first frequency peak where both words appear together. This shows that the
entrance ofmalbouffein the corpus is tightly linked witlB o v @dia@ns andhis trial. The

word patterns are clearly related from the beginning of the corpus to 2002, date after which
the wordBovéhas frequency peaks unrelated to malbouffeerefore, the semantic networks

that defineBovémay influence those ahalbouffein this first time periodMoreover, José

Bové actively participated in defining and spreading the woadbouffe which was (and
maybe still is) a central concept in his discourse. He employed it to taegteat, and gave it
connotations that it did ngtreviously have. The fact that Bové was (and maybe still is)
considered a leader by some, helped spread his idiosyncratic associations to a larger number
of people. The comccurrence networks show a tiglk: among the caccurrent words for

Bové are all the major ceoccurrent words fommalbouffe including José, confderation
(Aconf edpaysannd(as m dem. adj f a r mimongleX )A,wo r | dMvitdonald n d

which are part of the ten strongestoccurrent terms in both cases

Bové:José (1480), confédération (295), paysanne (285), contrg183), Millau (174)
monde(96), prison (96), proces (94) Mobald (85), mois (73) porgarole (70),
agriculture (69), France (69) mondialisation (68), moumat (67) Seattle (67),
paysan (66) ®t ® (66) ao¥McDd 664945 )mi OGMn(t s
pays(39)é%lutte (34)

malbouffe contre (89)utte (26), mondialisation (23), paysanne (17), édéftion (16),
combat (15), monde (15) pays (1dddo (14)

This shows that thesad networks are intertwined. Figu®¥ shows raw frequencies of major
co-occurrent words for botBovéandmalbouffe independently of their frequencienfitre, lutte,
mondialisation, paysanne, cederation combat, mongdepays, MDo). They follow a
coordinated pattern from the end of 1999 to the end of 2001, nvhkrouffeenters the corpus.
The coordination of the whole semantic network is visible in Fig8r&/hen the frequencies for

malbouffeare high, the whole netwlois active. This is particularly visible in September 1999,

148 Confédération confederation paysanne farming; contre: against prison: jail ; procés trial ; mois:
month; porteparole: spokespersonmondialisation globalisatior; paysan farmer; été: summer, aoQt:
August; militants: activists; combat: fight; OGM: GMO ; pays: country; lutte: struggle.
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May 2000 and March, September and November 2Bdbouffé s -oacwrence network is

clearly interwoven with Bov@.s

Raw frequencies of Bové's and malbouffe's major co-occurent words
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Figure 28 Raw frequencies for the wordsmalbouffe and mal-bouffe (added up)and their strong associated co
occurrent words in the corpusLe Monde(19972007), in unstemmed versiortaken separately:Bové
mondialisation, lutte, paysan, confédération, combatonde, paysnd M cDo.

3.2.3.1.1.3Semantic shift andérminological stabilization

The wordmalbouffeis subjected to a superimposition of new meanings onto preserved older
meanings. This superimposition takes place as new criteria emerge in the public opinion, due
to a societal crisis regding food, sustainability, and relationship to nature and its
exploitation. This crisis is differenf r om J o s ® B owhi@hdirecluddsi ideas @hout s e
what could be summed up as an activistay of eating, inscribed in the framework of a
conscious ¢izen act showing disapproval of the current econosystem (and the
establishment, at a larger sgalés for the food crisis, it creates aegeto redefine the
criterion forfood quality, and generates discussibhe wordmalbouffeand the concept of

fib ad that & tassociated to @dhange hand in hand.he or i gi nal msani ng,
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enriched, evolvingrbm referring to the nutritional value of foods to additionally including a
relationship to the conditions of production of these foods in the contetkieandustrial
society. The dictionary keeps a trace, albeiithered of the politich implications which
surround t he t er ToeatwdiBadditiagnélly defthedsasatmg GMOdree

foods. The 2001 one editions of thgre-cited dictionaries list GMOs mong conditions of
production; the acronym GMO entered the dictionaries in 1992. Thiearstable definition,
anchored in dietetics, is enriched with a new definition which adds notions related to the
conditions of production and distribution as well as security, and are reflected in concrete
examples such as pollution, epidemics, horrsomed GMOY”®. The cited exampleare all

part of Bov ®06 s  dli seams that she time period of terminological stabilization of
meaning takes place after a double fAcrisiso:

There are therefore two lexical unitgcl with its associated semantic network: The first is
restricted to dietetics and refers to fAeatin
by the ceoccurrence ofmieux( Aibet t er 0) . The second is |1 mp:
symbolized parthe cooccurrence ofcontre( fagai nst o) . | t -occusrentc onnot
words: globalization, the United States, the struggle against consumerism, the industrial
society, McDonal déds, etc. This seconedinl exi ca
the first lexical unit, by giving them a new role in the semantic network. Dietetics and health

are joined by tradition, authenticity, and attachment to the Flandka n d s aarroiro).( f r . f
The semantic network of the first lexical unit is weklildeed, the first plain wostf® to co

occur withmalbouffe belonging to the semantic netwark dietetics arequalité¢( Aiqual i t y o,
co-occ.),produits( i pPu @ t s-@cc),séntécfoh e, dlcaodt)hobésité( iobesi-t yo, 5

occ.) andalimentaire( A di et aoccy) 6, 5 <co

The wordds meaning is quickly set and integr
explain this speed of terminological stabilizatidialbouffe is employed repetitively, taking

on the status of a motto. The motto effeck b ot h i n Bov®6s discour
writ i ng whi ch r epe a tegherBoosupgait®r chiticize it)tand @dments she
relationship between thmalbouffeand Bové.Additionally, the press depicts Bové with

149 Genetically Modified Organisms

1%0 After removing function wordsral common verbs.
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ni ¢ kname shéres madial da fa lufie contre la 'malbouffedoiwofld hero of the

struggle g ai nst | fiporteparbleodu @anpat contre la 'malbouife’'i s pok es man
the struggle against junk fogdandii s y mbol e de | a | ut(tfes yoodrotlr eo f
the struggg agai nst, anoeng ktherf esaonglel) 2000, Pierre Georges writes

ironically about the fictitious situation of helping an American journalist recognizing Boveé
among the French. He writes that if the numerous characteristics that define hint are no
sufficient (strange, wears a moustache, wears a beret), they would havied&igg for the

iguy who invented t H% Thisaanicabspatemeotfbearss itsashabemiu f f e
trut h, since it under |l i nes tids 8avée vath therworde s s ¢

malbouffe

3.2.3.1.2. Mal- : morphological productivity

The quick integration ofhie term is linked with events and the media, but it is also facilitated
by other factors of cognitive nature. First, it is a compound word. It is psychologically easier
to welcome and memorize a new word made from two known words than a completely new
form. Second, its morphological structurenmal evokes other knowretms that are similarly

built. The fact thatmalbouffeis built on mal raises morphological questions. Indeed,

morphological productivity is one of the key loci to assess words in diachrony

A Pr od uistheiterm used to reféw the word formation processesoucht upon a
| e x eme. | fproductive,oitr ndeans that dssociategammatical and derivational

varians are being producefRenouf 2007:63)

It is questionable whether timeal in malbouffecomes from the adjectivaal, from Latmalus
as in the compounthal-)connaissancé i b a d , incompl ete knowl edge
mal form Lat. male in adjectival and nominal positioas inmal-)amé ( ifbadl y | ove

u n | o \orefrdnd the noumal from Lat. malum

InDe Rosnay 06 s theowoidmaboutielvastisedalse a t wo word expr e
b o u f, inemhi¢gh i ma ¢toold be interpreted asn adjective or a noun. However, the

construction mimics other words built on the elenmanat associated with a noun. Therefore,

BlnFrenchintharticle Al e type qui khai amaeimb®uf fedoncept de
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several explanations are considered, aesieralof them could have contribed to the

formation of the word.

Most compound words ima ar e ol d and are confixations
combinationso, Fr; Acompositi oaseda@velementss 0) .
of compositionof Greek and Latin origin, in specialized domains (such as science, medicine,
technology, and the like An example of confixation immal is malhabile( Aicl umsy o) .
Malhabile is the association of an adverb and an adjective, which is one of the frequent
compound patterns ofmal, along with associations of adverbs and verbs, in the past
participle and present, asimalvoyant( Avi sual ly i mpairedod a pol.
A bl i,andm@ahlogé(lit. ibadly housedo) .

Barraud (2008notes thammalbouffeis the first construction associatingal with a familiar

word. In her opinion, the creation ofalbouffetriggersa finew wave of ™compou
in maklk. The author mentions: malboulot,malconsommation, malrépartition,
malurbanisaion, malinformation, malpolitique, malgestion, malutilisation, malmehage
malintérprétation, malconnaissance, malconception, malfréquentation, maldéveloppement,

maléconomie, malagriculturg?

This idea can be investigated by extracting all compound wordak andmalin the corpus.

The extraction brings up a series of innovative words, such as:

A Malboulot, mallogés, malogement, malie, makvivre, malbonheur, mal
développement, maomprenant, malformatives, rdaindé, malcroyants, mal

protégés, mainformés, mammariés, malfon@bnnement, makdministration/

152 ~ . . Lo : .
Original expressionincFench i s Aune nouveldol e vague de mots compc

133 |tems with a* were also found in the corpudal andmakar e t r an s | fakt eeddlnydds-fiiithea d o ,
following madeup or existingexpressiongand simply try to grasp meaning and respectdhiginal form

malboulot : fi b a d w o maficonsommation fi b adc o;msmapépartiiom O Aibaddistribut
malurbanisation fibadur b amlinfermationo n dibadi nf oalpoldiquée:om@dpol i ticso
malgestion bfa d ma n a g maludisation: nfisu s e 0, ma:l memiagtedr madintémetation

fi misinterpretatiod jmalconnaissance migknowledgé; malconception A mi s c g mafequéntatoom o
i badc o mpraldéyetoppement fidbeavde | o p maécdnamie fi b adeéc¢ malagritufture
Abadagricultureo.
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maladministration, matmploi, maleBay, malpense, malpensant, mal

pensancefhalpensance, mé o v &%

Most of these innovative evds appear with and/or wiiht a hyphen. If these wordellow the
same process asalbouffe these spelling variations may reflect a process of lexicalization. Some
are new morphological forms based on-gxesting terms, such asialformative based on
malformation( i de m, or i d etdr,@semanticgllgtdble wordTeRializdd & 11867,
becomes productivedther new terms appear in various morglntactic forms thatio not
follow the rules of word formation inherent to their category, suchasie andmaltvivre. Mal-

vivre has the form of a verb butis only employed in the infinitive form andalvie seems to
mimic the structure ofnalétre in a nominalizedform (e malétre and notmalétre in the
infinitive verbal form). Mal-vivre may be in a process of diffusion and come to be conjugated
later,in the same way that it could simply disappear from use, if the trend comes to an end. All
these words can be said to be productive in terms of use. However, they Hgeé) eotered the
dictionary, withthe exception ofnatlogement( i b a d h o u shiemteged )he dictarycn
2006. This fact corroborateke idea that compounding imal is productive and leads to

lexicalizations.

Figure29is an analysi®f the quantitativdbehaviourof these terms. It showan increasan
use of all innovative compound words mal and mal. The graph also shows that in
September 1999, not only the warthibouffeappearsbut the frequencies of othevords in
mal andmal rocket. It could be thanalbouffetriggered this phenomenon, Barraud (2008)
contends, or that the fate ofalbouffeis part of a larger movement of productivity in
mal/mat. The twoanalyses are not mutually exclusiVée sinusoidaldrm of the polynomial
curve suggests thahé phenomena operate cycles. The patternreminds us othefi wo-r d
waveso o ChadaandNerliclf1991)

154 Same as in previous note for translation issudalboulot: fi b a d wp méakHogés: fi bhaodul sye d O
maklogement fitb@uws i ngi®:; fAtAdfde evivre: maftlbiavdi ng o ; : mialipdpd e hed;r
md-développement ftbe@wde | op me-comprenant mafibbradler st andi ng/ er 0; me
ibadf or ma tfondé:e 0 ;i bfandulnyd e d écroyants mafttheldi e v e-pretégés mald ad |l y
protect e-idformés: mafl biandfloyr me d-mar i @saly-mafilbacdo; mal fonct i

fibadfunctionning maladministration/ maladministratiofi: b administratiordadadministratiod malemploi:
Ab@adnpl oy mente §aoy:oEHdwdlpenser :t hii tmialp mins a ntt h i nikmaksg 0 ;
pensancema | p e ns a-thiokengnes& misbi n ki n g-B e ¢ ® 0-Bofidna ¢
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Figure 29 Normalized frequencies forall innovative nouns and adjectives irmal- in the corpusLe Monde(1997-2007)
with linear regression and3"™ degree polynomialon the sum nouns+adj

The full list of 172 words can be found &ppendix 1. The following selection, however,

gives a sufficient overview of the phenomenon:

malpensant I mal-administration
maklogés . maladministration
maklogement(s) 2006 malgouvernement
makvie, matvivre mal-aimants
malbonheur mal-emploi
maldéveloppement mal-eBay
mal-assis | malnutries
mal-comprenant | malloti
malformative makpensemalpenser
malpropreté makpensance, alpensance
mal-fondé mal-entendant
malvisée mal-mort
mal-croyants | mal-perceuses
mal-protéges | mal-boire
mal-informés mal-partis
mal-mariés maltraitement
mal-lotis mal-gouvernance
mal-percu mal-comptants
mal-dire | mal-modernes
malfonctionnement | mal-mutants
mal-classés mal-Boveée
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At the sociological and philosophical levels, one may wonder what the meaning of the
increased productivity inmal/mal is. One possible explanation is th#tis emerging
vocabulary reflects a societal crisis, in which the traditional values (food, work, government,
mar r i agaleof a suddei b a ddong@s ift hi ngs were notAn done
interesting item is the wonshalbonheur( A b a d h a plrpFArench,she oppasite bbnheur
(Ahappi mahew(@O)unhsappi nes s anplbonheumstargls for lscemething r d
different. Malbonheuris not the opposite dbonheur but rather an expression depicting a
state in whichhappinesss pursuedin a wrong or bad wayThis seems to be a judgment of

the way happiness @bheu) is being searched for and represented. Therefore, a word like

malbonheurshows that the conceptual definitionhappinesss undergoing discussion.

A wider phenomenon of mphological productivity inmal and mal also emergedt raises

several questions: what are the other morphologically productive patterns? How can they be
detected without starting with a neologism in the first place? The fact the neologism is built
on afamiliar word also raises the question of whether this is an isolated phenomenon or part
of a wider one, in which familiar words come to take on more importance in language. This
would coincide with whatregression coefficientshowed: that language regst are
becoming more familiar in the press. Moreover, the that malbouffedoes not follow
classical compounding rules raises other hypotheses. This could be explained by the influence
of the English languagm French since English rules of word foation and creativity are

more lax than French ones, and the Fremgtwell as the French mediae increasingly in

touch with the English language.

This case study shows the emergence of a neologism which is subjected to semantic change,
since the originameaning is enriched via the context of use. In the current context of an
Ainformation societyo in which communicatio
described in Part I, Chapter 2 of this work), the hypothesis that this phenomenon is spreading

and losing its statsiof exception can be put forth

3.2.3.2. Morphological productivity , neology and semantic change: crypto -
and cyber-

A press corpus such dse Monde in French, is undoubtedly a mine of innovations,
neologisms and frerms. However, a great number of-ca | | ed f@Aneol ogi sms

spontaneougnovationsthat may never spread, stay confined to an extremely limited set
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of users. Some of them ap@eshot creations. But even if they do not spread as such, they
have asemantidunction when they are part of a more global phenomenon. As seen above, a
word like makmutart may be treated as the result of personal fantasy on its owmhieut
looking atit as an instance of composition imal, within a set of 172 wordst acquires a
different status.t shows the creativity associated with the prefix or compound, and how

productive the creativity is.

Thelinguistic creativity observed in the press isvéloped enough to extract phenomena and
yet it is constrained by clear stylistic bwlaries. The press is therefore a very adequate place
to evaluate these mechanisms. In an artidden January 1999 in the corpus (excerpt in
Appendix 2), Le Monderepors on a lexicographic study about its own tendency to have
generated neologisms in 1998eminization, creation of adverbs, thematic creations (like
footballrelated words) and prefix pradtivity are dealt with, mentiong the productivity of

auto, eco, euro,bio-, dé and cyber (sic.):

fAEco- comme d'ailleurs eurg se met atoutes les sauces : écotourisme, €Cogererri
écotaxe, écoconseiller... L'évolution des techniques fait écrire biofibre, bionique,
biométrique, mais aussi biojeu, bioterrorisme, biovigilance, bioprospection. Tres prisé
également dansLe Monde le préfixe dé, qui semble illustrer un délitement général
(déliaison, déprotectip décivilisation, déspectacularisation, désintermédiation). Quant a
cyber, il n'a sam doute pas dit son dernier matpres cybercitoyen, cybercriminaliéd

cybernétisatioer>°

155 AiNew words are composed with fashionable prefixes, such as autimdénigrement,

autogénocide, autoputsch, autocongratulation, autoficttwrgveni in a more obscure way
autopahographig. Ecoiin the same way as eurs adapted foany purposeécotourisme,
ecoguerrier, écotaxe, écoconseillerThe evolution of techniques makes people write
biofibre, bionique, biométrique,as well as biojeu, bioterrorisme, biovigilance,
bioprospection.The prefix dé is also very popular in Le Monde, and seems to illustrate a
general splintering (déliaison, déprotection, décivilisation, déspectacularisation,
désintermédiation)As for cyber, it has not yet said its last word, aftgbercitoyen
cybercriminalitéet cybernétisatia.
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The phenomenon is therefore acknedded by the newspaper itsédine of theprocesses the

article liss is morphological productivityMorphological productivity is interesting because it

is an element of natural change in language evolution. Prefixes, suffixes and elements of
compositions are expected to be productive, but at vet@?An element of composition like

non for instance is stable in the corpus (the regression coefficient is 0,08 for all compositions

in non). As elements of composition tend to condensate whole complex concepts, on the
model of an element lik@hilo- for instance, the rate of productivity they display is an
indication of thefact that the concept is spreadimgremaining stable. When it spreads, it is

via a growing a number of combinations and the changes in the nature of these combinations
Moreover if a known element which has had for some time a limited set of possible
combinations, comes to acquire more creative combinations, or if one or several new
meanings make it more polyvalent, the concept is also evolving. The degree of linguistic
constrant put on word composition and use partly defines their semantic profildisésssed
subsequentlywords built inbio-c an mean sever al things. Wo n d
Abi opunkso ar e, one could come wup wmgh sev
elements seem to have no active plasticity. They have several meanings but the way these
meanings are related to each other and organized has not chaniged fr decades or

centuries, likephilo-.

To observe the tendency for neologisms and creatimesed on the morphological
productivity of prefixes and compounds,is useful to take into account woragth an
extremelylow frequency profleThe t ot al number of forms gi v
general productivity.These words benefit from beiranalyzed in sets, since their values
(frequency, etc.), taken separately, do not constitute a basis for interpré&tditstically as

well as semantically)Words that appear once, twice or thrice have something to say when

they are part of a substaritia s et . This set may be viewed a:
accompanies semantic change. In most NLP approachss,itemsare discardett o ficl ean o
the data,because this frequency range also contains the bulk of typographic errors and
idiosyncrasiesindeed, classifying manually such items is a long task, and neagomatic

program is able to do it with our current means. To explore what this frequency range has to

say, | manually sorted these elements in three case stogles, cryptoe andbio-. What is at

stake is the observation of the mechanisms involved in productivity. At this stage, the

computational approach is important to extract large amounts of data (hundreds of candidates
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for a single element of composition). Since these itemsareenognized by the TreeTagger
program, the figures are taken from the unstemmed version of the terpdsndefor cyber
andcrypto-.

Words which are not attested in the dictionary are manually selected, and their use is
manuallychecked over the Inteet to evaluate their online use to complete the data. Words
that have no online use are generally classified as idiosyncrasies. Since the frequencies are
very low, the percentage of elements that will remain active is not possible to determine with
our curent means. However, it would be interesting to test these elements in the future to
assess whether they survived or whether they were part of an ephemeral trend. As seen with
malbouffe the creation, entry in the dictionary and quick integration in gligtic style of

maklogemensets a path for similar forms to emerge.

A series of neologisms appear along with ffeens. Some of them can be said to be
idiosyncratic innovations, since thegem to be related to a unique perstowever, some of
them m@ encounter sccess, diffusion and become lexicalizéthe fact that some do not

follow the expected rules in their formation makes them interesting candidates.

Theformal neologies being morphological productions, two questidésemantic naturare

raised whether the forms undergo semantic shift and whetheeldraents of composition

alsodo. As stated in Part Ispecialized terminology is a constant source of neologisms,
depending on the mainstream visibility of the domain. For instance, in meslicahology,

when an illness is highly reported on in the media, words to describe it become common use.
The most productive domain, at the time of writing, is technology. This commonly accepted
statement is confirmed by statistical data as welrendsFor instance, in 201the OAD™®
consecrates as fdAworgdll( afd tahkebryeevairaot i tome otfe rfing

format o) an image and vide® format widely us

156 Oxford American Dictionary

157 See the wicles on this topic, in Frenchhttp://bigbrowser.blog.lemonde.fr/2012/11/14/tpf-elu-mot-de-
lanneeparle-dictionnaireoxford/;, in English http://www.huffingtonpost.com/2012/11/12/weod-the-yeargif-
oxford_n_2119349.htmBoth last accessed on 14/11/2012.

211



Several words written with a hyphen or in two words follow the same fateadtsoufe:

instead of two separate words they become one, or the two spellings coexist. Words that are
highly used online by users and the independent press are neologisms nodies pf
diffusion. It does not mean they will eventually enter the dictionary but they have a chance to
do so. If their process of formation includes anotherxna@e the shift from a two word
expression to a unique hyphened one, then they are evenliketyeto be on the path of
integrating mainstream language. Once they appear in the press corpus, they are generally
already used online. Most of the neologisms andfivems are found online, some with an
extremely widespread use and definitions offeby independent sites or users, and some
with very few hits.The number of hits in Google isometimegyiven as an indication of use,

along with the number of occurrences in the corpus and thefpspeech for each selected

word. Google automaticallybfer s A correctionso for the word
with or without a hyphen, or as a collocation (here as strings of two words). For words that

have too few hits, Google does not offer this distinction

3.2.3.2.1. Crypto-: domain shift

Crypto- comes from Grkruptos( i hi ddeno) and all ows compound
also be the case that French compounds are borrowed from English, which has a richer
attested productivity icrypto-. Crypto- (the element of composition) gave wayctypto (the

noun) in the 1950s allowing to build two word expressions, whahetimesdemme one

word expressions, ar@hninclude a hyphen on the modelarf/pto-.

There are 9 units incrypto in the corpu¥®, after clearingerrorsand merging plurals and
singulars on a total of 112 units. All words are presented in Tahleldssified by frequency
range and domainl9 words are attested among which two are used with an incorrect
spelling: crypto-communismend crypto-communistdattested without a hypheand70 are
unattestetf® (above 77 %) These attested words seem to provide a model for the new
creations. Most of these creations do not belong to the domains of biology and cryptology

which are the most attested. They are rather used in political, socielgmous compounds

%8 This study vas conducted on the unstemmed version of the corpus to make sure all low frequency words were
extracted properly.

19 The diference 6one unit in the table is due to the plural usergpto-communiste the low range.
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in the sense 0hiaygteconamurasmelf oritydwo mwords erke attested in
French on this model, there are more of them in English (10 atteStadposition incrypto-

has been gaining momentum in political critique,tb@ model ofcrypto-communist(1924)

and cryptofascist (1927) in Englist®® and cryptocapitalismeand cryptocommunismén
French, which find their way into dictionaries much later (18807 he bulk of creations with
extremely low frequencies (undand equal3) seem to rely on this modeadrypto-fasciste,
crypto-socialiste, cryptemarxiste cryptovert ( fi ¢ r-gyrpe eon 0 referring
party), etc. A total of 46 items follow this model, among which only 2 have frequencies
higher than 3 owethe whole corpus. All of them are unattested at the exception of

cryptocommunistandcrytocommunisme

For instance, e termcryptojuif exists mline and is defined by Wikipedia as the secret
adherence to and practice of Judaism whiertly pracicing another religion Under this
spelling it has close to no hits in Google (1510), but under the spetypgo juif, we find
86200 hits. In the corpyghe term is usedh the same article in 2007The term can be
created in French, but an equivalent wisrdttested in English by the OED under the spelling
crypto-Jew and its structure is echoed in similar terms based on religions suxkpas
Christian, and crypto-Catholic The French equivalestcrypto-catholique and crypto-
chrétiensalso appeain the selection along witbreations such agyptotaoisme.

However, crypto- has long been around in natural science, in words likecriyptobiose

( Acr ypt @fbriing Loilienggrganisns that do not show outward signs of lifehe
meani ng Of hisd der a thesppedosnmaht fields ofatural scienceand didactics
to politics,religion and social classes in general (segto-gay, cryptegothiqug. In natural
sciences, the compositions can be said to be confixatiefined earlier asaanpounds based
on elements of composition from Greek and Latin origin in specialized dorhEongver, as
we move to politicsreligion and social classesne may wonder whether the compositions
are confixations or if thegmulatethe confixation mechams usedn the natural scienceand
didactics In English, most natural science compoundsrypto- are rare and obsolete (e.qg.

cryptocarp, cryptocephaloidhe shift from the domaiof the natural science® politics is

180 50urce: OED

181 50urce: GRLF
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happening crosknguistically. Either the French are borrowing the expressions directly, or

their mode of composition is repéted in French independentiWhen a element of
compositionadds a new domain to its meaning as an effect of the nature of the previous
compositions it has gemnated, it can be said to undergo widening, a type of semantic change.
Crypto can combine with biology, religion and politics, and the last two taghly
predominant in the selectionMoreover, a few free creations appear, such as
cryptoromantiqué A pt 9 r o manwhichoyptpj s freel y uJhemforeaas Ahi
in low frequency ranges, we find more words and more unattested words than in the high
frequencies, confirming that low frequency ranges are a good locus for creativity and

productivity.
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Total frequency range total
<and 3 >3 and < 50 > 50
cryptomere cryptoclidus crypto
cryptomeéria cryptobranchus cryptogamique
cryptobiose cryptogame cryptogamie
biology cryptologique cryptozoologiste cryptographe 19
cryptonyme cryptosporidium cryptozoologie
cryptobranchidé cryptozoologue cryptochromes
cryptochrome
cryptonumérique cryptographe cryptographique cryptologie
cryptograph cgptoproce‘sseur cryptologues cryptogramme | cryptographie 12
yptosysteme cryptography cryptologue
cryptome
cryptocagoulard cryptocommuniste
crypto-maréchaliste cryptocommunisme | crypto-communiste
crypto-polynésien crypto-communisme | crypto-marxiste
cryptojudaique crypto-communistes
archéocrypto-socialiste cryptojuif
crypto-biblique crypto-catholique
crypto-républicain crypto-chrétien
crypto-vert cryptofasciste
- crypto-socialiste crypto-fasciste
po_llt!cs, crypto-thatchérien crypto-fascisme
"?"9'0.”: crypto-nazi cryptofascisme
nationalities . 46
and social cryptobqurd cryptoraclzls_te
classes cryptopgcmmenne cryptolepen@te
cryptojudaisant crypto-rocardien
crypto-taoisme crypto-gay
crypto-révisionnisme crypto-candidat
crypto-penseur crypto-gothique
crypto-soutien cryptocollectiviste
cryptomarxiste cryptoriches
crypto-marxiste crypto-expressionniste
crypto-totalitaire crypto-irakien
crypto-militantisme
crypto-autobiographique cryptoportique cryptonline
crypto-armée cryptophonos
cryptoromantique cryptonomicon
other cryptogénique cryptopuzzle 14
cryptomnésique cryptobio
crypto-volcanisme crypto-ésotérique
cryptobiographique
total 75 13 2 20

Table 16 All words in crypto- classified according to frequency range and domaim the corpusLe Monde(19972007),
in unstemmed version Words in red are attested, words in green are attested under a different spelling (withoat
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3.2.3.2.2. Cyber-

Cyber enters the French dictionary in 1945 asdaken fromcybernétiqueitself calqued on

English cybernetics Cyberneticss of Greek origin from kubernétikéme ani ng FfAsci en«
g o v e r n@ybenr tledotes the regulation of human and machine activitiethe corpus,

the highest figures are for attested words, suclkyderspacg365 occ.)cybercafé(s)287),
cybercriminalité(121) cybercuture (84) orcybermondé59)°%

Figure 30shows added normalized frequencies for all (unsorted) wordsyber. The
concentration of creativity and use in the period from 1997 to the end of 2002, shows that

words incyber follow a trend.

all words in cyber
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Figure 30 Added normalized frequencies or all 913 (unsorted) words incyber in Le Monde(19972007),in
unstemmed version, with linear regression andr@ degreepolynomial .

All attested words areecent words having entered the dictionary in the 1990s, except
cybernétique(1945), including for instancegybernaute(1995), cyberculture (1995) and
cyberguerrdl 1 99 3 ; Al)cyber war o

As newly attested forms ioyber become part of everyday life, frderm creations are
stimulated. In fact, it is the whole set of wordsyioer that should be considered and not just

a set of attested words versus a set of neologisms antbfrege. The dynamics are within

182 Cyberspace, cybercafé, cybercriminality, cyberculture and cybertvorld
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that whole set between words that are used mwodéor lexicalized and creations appearing in

that context, the first process facilitating the second.

In the high frequency rge 7 words out of 9 are attested suchcwsercafé(1994) and
cyberspace(1995). Cyberpunkand cybermarchand( fi ¢ y b e r drer rentdagtestéd) even
though they are widely used, the first as the name for a whole movement which includes

postmodern scienefgction.

In the middle frequency range 3>and <50) there are &ttested words (7 after sorting out
plurals) and 85 unattestedords that come down 81 after sorting plurals and singulars.
Words likecybersexeandcyberterrorismesound acceptable to most people however they are

not attested.

The full list of words in these two ranges can be found\ppendix 3. In the very low

frequency range (<=3), there is a plethora of-frgenations (768 items).

To check whether freBrmation is still productive in the low phase observed for all words,
the frequencies of words in the lowest range are added in Figyure 3

words in cyber with total frequencies <= 3
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Figure 31 Added normalized frequencies of wods in cyber with a total raw frequency under or equal to 3 in the
corpus Le Monde(1997-2007), in unstemmed version, with linear regression and®3degreepolynomial.

The graph shows that even in very low frequencies where creativity unfolds, thecyberof
follows a trend. This is replicated in the middle frequency range and the graph shows the

same pattern, therefore confirming that the trend applies to all freguemges.
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Non-attested words show relatively high frequencies withinrthedle range, for instance
cybermarchand(44), cyberconsommateu(38), cybersurveillance(34) cybercrime (32)
cybermarché(23) cybercommercg21), cyberdémocratie(21) cyberterrorisne (21) and

cybertattaque$19)

Creation incyber is still productive and numerous compounds seem to be here to stay. For
instance, e wordcyberattaque( i ¢ y b edy, despiteahaving only 26 occurrences from
1997 to 2007 (plural and hyphened formslunled)appearsn 181 articles irLe Mondefrom

2008 to toda}f* (131 in the hyphened forr0in the norhyphened one). Among innovative
forms, some words point to new social referents, such as the compasitenpapy

t he
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(Acybergrandpabo,

(Acybercitizeno)

of cybergrandpas and cybercitizens. However, it is questionable whethsill still need to

9
4

occ.

ocCcC.

n

n

t he

singul ar,

scybergtayena r

8

name them this way now and in the future, when most grandpas will be cybergrandpas and

most citizens, cybercitizens.

Renouf (2007) finds comparable results in English newspapbile observing a more
complete set of elements ofraposition and prefixes

Table 17 Prefix productivity in UK broadsheet newspapers from 198ntil the end of 2005, taken from Renouf (2007:
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183 Cybertrader, cyberconsummer, cyberwatch, cybercrime, cybermarket, cybertrade, cyberdemocracy,
cyberterrorism and cyberattaks

164 Number extracted on the 17thugust 2012.
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She notes fia not i ce abdykerf)),rfaust)eandfuber().0 {Rerouf vogue
2007:65)

3.2.3.3. Semantic change, polysemy and ambiguity of bio- : natural vs.
artificial life

ABIO- : Elément tiré du grebios «vie », qui entre dans la composition de nombreux
mots savants, dés ¥VIII ®s. (H aussi-bie). Les composés récents (noms et adjectifs) sont
didactiques et servent généralement a désigner le rapport entre une science, une technigue et
la biologiec. 8 EXx.: bioastronautique [bjodsinotik] n.f. (1966) ; biocybernétique
[bjosibd] hdtik] n.f. (1964) ; biopolitique [bjodlitik] n. f. (1969) ; biospéléologie
[bjospeldlA ) n.f. (1964) : biosocial [bjodsjal] adj. (1965) ; biosystématique
[bjosistematik] nf. (1964) : biothéologie [bjot&lA IJ) n.f. (1943). D'autres composés
désignent des phénomeénes et des objets propres a la biddmgenversionbjokAvd] kji]
n.f . Blodatalyse, cit.) biosmosgbjosmoz] nf. (1958); biotactisme[bjotaktism] n.m.
(1970); bioplaste[bjoplast] n.m. (1965)5'%

Sincebio- comes from Grbios ( fi | j itfisefitsf) used in older compounds. In more recent
compounds, words likéiocybernétiquepoint to the relationship between biology and a
science, and words likbiosmoserefer to concepts specific to biologyBio- compounds

related to the relationship of biology, sciences and techniques are recent according to the
GRLF.

The full list of words starting ibio- was extracted (788nitsin stemmed versign

1% Source : GRLFThe equivalent entry in the OED is more up to datpostclassical Latin bie< ancient

Greekb @ @ combining form (in e.gb s f U Yife-givihg) of b a &fgf course or way of living (as distinct

frome v@ani mal i fe, organic | i f e-&Qropeapbasclmmitklad).Foundini mat el vy
borrowings and adaptations of Latin words from the 17th cent. onwards (earléstiéradj, and inbiographer

n., biographist n.biographical adj.biography n.and related wordsformations within English are found from

the earlyl9th cent(comparebiometer n.bioscope n.etc.).Compare French big Geman bie (formations in

both of which are found from the early 19th cent. or earlier).The ancient Greek-6utfitd favi ng a speci
manner of l'ifed is also represented in the wultimate
English cliefly via scientific Latin forms inbius ,-bia , or-bium (or via corresponding forms in French ending

in -bie or-be or in German ending Hbie or-be ); English words so derived hence show a variety of different

endings, none of which has given riseat productive suffix in English, although some analogous formations are
apparently found 1. Wi t h t he sense Obiographical 62 adéFormmimpr i si ng
temporary and nonce words relating to life and living organisms (reaffietnmhal), and (in later use) to
biotechnology or environmental sustainability.b. In more established (chiefly scientific) words with the sense

O0bi ol ogical 6, 6concerning organic substanceslt | ife, C
of the environmentd, as bioclimatic, biomanufacturing

219


http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/156418#eid27104601
http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/19256#eid20040832
http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/19213#eid20316226
http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/19213#eid20316226
http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/19217#eid20325960
http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/19215#eid20323652
http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/19219#eid20328517
http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/273787#eid139525911
http://www.oed.com.sidproxy.ens-lyon.fr/view/Entry/19251#eid20035965

all items inbio-

400
350
300
250
200
150
100
50

avr-98 7
févr.-99 7
juil.-99 -
déc-99
mai-00
oct.-00
mars01l
ao0t-01
janv-02
juin-02
nov.-02
avr-03
sept-03
févr.-04 -
juil.-04
déc-04
mai05 |
oct.-05
mars06
ao(t-06 7
janv-07
juin-07
nov-07

—all words in bie ——Linéaire (all words in bip

Figure 32 Added normalized frequencieswith linear regressionfor all 785 units in bio- in Le Monde (19972007, in
stemmed version.

Words were manually sorted. Out of the 785 units} &@ unattesteddr recently attested
words (375 wunits in total due to the M®agger o
after corrections). This count includes unattested words as well as 16 recently attested words
(since 1975) which participate in the dynamics of new creatiimese figures attest thhio-

is productive.

attested word Date of entry according to the GRL|
NOM_biodiesel 1992
NOM_biopuce 1997
NOM_bioscience 1982
NOM _biocatalyse 1979 >biocatalyseur
NOM_biocompatibilité 1980
NOM_biodesign 1987
NOM_bioénergie 1975 > Eng. "bioenergy"
NOM _biomatériau 1982
NOM _ bioréacteur 1982
NOM_biorythme 1972 > Eng. "biorhythm"
NOM_ bioterroriste 1998
ADJ_biopesticide 1988
NOM_biodynamie 1976
NOM _ bioéthanol 1987
NOM _biosécurité 1990
NOM_biotechnologie 1980
NOM_bioindustrie before 1979 built on > biotechnolog

Table 18 Recently attested wordsn bio-, since 1975kept in the selection.
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Words were then manually classified by semantic fi€ke full list of wordsby categorycan

be found inAppendix4. Items were manually classified in the following categories:

I  Life sciences /biology/frornios life 220 words
I Ecological(made from organic substance/biodegradable) 33words
I Organic 24 words
I >Biotechnology 14 words
I Ambiguous 6 words
I Other (idiosyncrasies and meanings related to biography and biosphere)

7 words

The attested definitions d@io- 1.) frombios, life, 2.) the relationship of biology with sciences

and techniquesand 3.) related to biology, wer e gat her ed under t
sciences/biology/fronbios. The other categories were created in terms of the dd.
heading fecol ogical dbio-gheanps imadds fromwbr ghn

and/ or @bi kkechecomeetat &bibgeaphy andiibiospheréwere discarded.

The hypothesis is that the high production of neologisntsan (1) , (2) (3) in the fields of
biology, medicine and life sciences in general may have an impact on the production of words

in bio- with other unattested meanings.

The categories nilifelscienceo, and Abi ot e
mor phol ogi cal producti on. However, t he <cat e

unauthorized and hybrid compositions.

3.2.3.3.1. bio- as organic: creative compounding

The meaning Aorgani c o0 bios as tam kueatiestedd)r ebementtoh e el

composition taken frorthe adjectivébiologiqug4). Biologiquehas five meanings:

A 1Related to biology (science).
2 Pertaining to lifeand living organisms

3 Characterized by life. Biological beings
4 (Non-scientificusd. Of spontaneous and natuttide. H Ecological .Organic

Farming.- Organicand naturaproductswhich aremanufactured or grown without

artificial and chemical sidtances

221



Abbr. fam. : Bio [bjo]. Organic farmingdrganic products Adv. Eat organic.

5 N. m. Thebiological: all phenomena specifio lifed* *°°

The category M@Aorganico was <created accordin
this meaning are the attestétbdynamiereferring to the biodynamic school of thought,
bioproduit( A bi o pr o Hiadéchef i baowavast eo) . | n(undee 3),}20 | ow f
items correspond to this meaning, for instabicscosmétiquéi b i o ¢ 0 s bhieéguitable 0 ) ,

( A bfiaq, bioatlitude(idem), ancbiorelaxant( A bi or el axi ngo) .

In French, there seems to be four definitionbiof, three are attested: frobmos, life, and, by
extension related to biology and sciences, or restricted to biology, and the fourth, the
abbreviation of the adjectivieiologique meaning natural and organic, is not attested as an

element of compositiort.o simplify, | summarize it as:
Bio-

(1) frombios life
(2) ) the relationship of biology with sciences and techniques.
(3) related to biology

(4) From the adjbiologique organic and natural products

In other items,He idea of a natural product is found. However, itdsin the sense that they
are organic products, obtained via organic agriculture, but in the sense that the products are
made from (undefined) natural and organic source instead of being made from synthetic or

chemical source. This is the case for theidf biepetrol for instance.

1% Source:GRLF. Original definition in French

«1 Relatif a la biologie (science).

2 Qui a rapport a la vie, aux organismes

3 Qui estcaractérisé par la vie. Les étres biologiques

4 (Emploi non scientifique). De la vie spontanée, naturélleEcologique Agriculture
biologique.d0 Produits biologiques, naturels, fabriqués ou cultivés sans substances chimiques
artificielles.

Abrév. fam.: bio [bjo]. L'agriculture bio. Produits bio (daios). 3 Adv. Manger bio.

5 N. m. Le biologique I'ensemble des phénoménes spécifiques de la vie.
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3.2.3.3.2. Ecological petrol : synonymic competition

In the range of highest frequencies (over 50 in total), there are two words, the recently attested
word biodiesel (1992) along with the unattestdbogaz. However, the attested spelling of
biodieselis bio-diesel In middle frequencies (30 in total) the attestdalo-carburant,(1977)

as well ashioéthanolattested earlier thabiodiese] arealso a reference to bigetrol. In the

range of extremely lowmréquencies (3 and under 3 in total) as series of unattested forms also
denote biopetrolbioessence, biofioul, biofuel, biométhane,-tdmnbustible There seems to

be a process of synonymic competition for this notion even though attested forms have

alread entered the lexicon.

The meaning ofbio- her e can be summarized as fimade f
biodegradable to some extenit least,bio- productsare regarded as more biodegradable
than norbio- products. This meaning also includes the notibrespect of the environment,

since the mavation for usingbio- products is ecological. Therefore, in this contbid-

~

means fAimade from a natur al substanceo and Ar

The nounbioplastique(with a high frequency) relies on this meapias well adiopolymere
(high frequency)Bioplastiquestands for ecological plastic in the corpus, and a search online

shows the expression is widely used as such.

3.2.3.3.3. bio-plastique: a case of polygenesis?

Bio-plastiquer ai ses a few hypotheses. The equival en

follows by Wikipedia:

"Bioplastics are a form of plastics derived from renewable biomass sources, such as

vegetable fats andls, corn starch, pea starch, or microbibtta,
And as follows by the OED:

ABi ospl astic, n.

Etymology: < bio- comb. form+ plastic n.
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1. A type of transparent plastic in which biological and palaeontological specimens
can be embedded for the purposes of preservation, display, or manipulation. Freq.
attrib™®”.

2. Any of various biodegradable plastics derived from biological substances (as
opposed to petroleum). Freajtrib.o

However, English possesses a rare homonym adjective:

ABi oplastic, adj
Etymology: < bioplast n+ -ic suffix.

Biol. Now rare.

Of, relating to, or concerned with bioplasts.
fBioplast,n.

Biol. Now hist.

In the terminology of L. S. Beale: a unit of bioplasm as an independently existing

entity capable of growth and reproduction; the living part of a celbiGhlastn.o
In Frenchbio-plastiqueis found online without a hyphen and in two words, with the same
definition. The meaning AdAtaken from biodegil
definition ofbio- in the GRLF.

However, similarly as in English, there is @ttested adjectivieioplastiquewhich was formed

on the basis of the original meaningsbad- ( as i n fArel ated to | ifeo
and hadong been attested in biology as an adjeatgferring tothe propen of living cells to
regenerat¢1896)

« bioplastique [bjoplastik] ad;.
ETYM. 1896, cit.; debio-, etplastique.

Biol. Se dit de la propriété qu'ont les cellules vivantes de se régénérene|

accélération des processus-plastiques morphologiques (Année sc. et industr1897,
p. 246; 1896)»'

17 Frequently attribute.
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However,t h e English term is bui |t as Abi opl as
Abi o+pl astiqued. Meanings correspond to each
the same homonymdiioplastique noun and adjective andioplastic noun and adjective.
However, in English there is a supplementary meanirgaplastic,n. 1, as a type of plastic

used in biological preservation, which is not echoed in French.

Could the Fr. adjectivbioplastique,based orbio- (as i n Arel ated to | i/
bi ol ogyo), i nf |l uenc bioptastigue ltased antthe o meahi ndhe i ma
from organic subt an c e/ €cThel cengral comdegi in common is the one of living
organism, itself contained inio- asbios( i | i The siegond is regeneratidioplasticsare

i supposedly made out of natural organisti%and are easier to recycle. In this sense, the
idea of regeneration is kept. But the featu
plastic brm is not exactly aliveand it certainly cannot regenerate itself, except through
transposition, where regeneration is possible to some extent via recydbmgver far

fetched the transposition of meanings in common, these are contained in the epyohoheg

elements composing these words. It is difficult to say whether these two words may have been

in contact at all in terms of time scale and domains. The adjective dates back to 1896 whereas
the noun only emerges a century later, in the late ninéirss occurrence in the corpus:

1998). The 1896 meaning belongs to the domain of biology, the 1998 one to the domain of
ecology. It is therefore likely that the new term has been formed independently, in complete
blindness as to the pexistence of thadjective. This process corresponds to wheeraerts
(1997)calls polygenesis, defined as the npl#iand disconnected creations of meanings for
homonymouswvords. This raises the question of the polysemy and possible ambigbity.of

Indeed these twahomonymscoexist,andwhile the attested adjective is almost in disuse, the
unattested noun is in @sThe meaning dfio- in both is clearly different: the adjective relies
onthenotorof Al i fed whiolne tthhee nnootuino nrse loifesfinat ur a
meaning is echoed in other compositions, sucbhiagesticide(attested in 1988, pesiies

based on natural products respectful of the environmbeitdprocédé( ibi opr oces s 0)

1896 or they are claimed toebso and perceived as such. Currently most of grenmybrid mixes of bioplastics
and petroleum derived common plastics.
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bioconstruction( A b i o b uThéralis thegefore a fifth meaning to add to the definition of
bio- encountered in the corpus:

(1) from bios life

(2) therelationship of biology with sciences and techniques.
(3) related to biology

(4) From the adjbiologique organic and natural products

(5) Made from organic and/or natural substance, biodegradable to some extent. By ext:
ecological

Meanings (4) and (5) Aoragradi T®&c ol ogi c dor wordfoanatien inbim-at t e st
and share a common feature: nature and the naftwabbserve the frequency tendency of
words with these meanings (more often comprised in very low frequency ranges), their

frequencies are added Figure 3, showing an increase over time. The production of new

meaningsobio-, f or the noti on dhereférensaemsactvé. and ecol

-

janv-97
juil

juil.-03
janv-04

janv-99 {
janv-01
janv-03
juil.-06

Figure 33 Added normalized frequencies of new words ifio- meaning "ecologcal" and "organic" in the corpusLe
Monde (19972007) in stemmed version, with linear regression.

3.2.3.3.4. Biotechnology, a meaning extension?

14 words are built obio- taken frombiotechnologighigh frequency)itself taken frombio-

in biology andbios, Al i fedo and from the relationshinp
(meanings (1), (2)and (3))I hypothesize that it i
relationship of

S an exte
bi ol o g yThiswfeatute cheractegzesciters®- and t
with low frequenciegapart from the abbreviatiortsotech) among which some are directly

built on a prefixed form obiotechnologie Examples includéioindustrie (attested with a
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hyphen as a hybrid worth 1979 to denote the industhased on biotechnolas), bio-

techno, biopunkndbionumérique

The wordbiopunkis the same in En. and Fr. In English, it seems to be a portmanteau word
based orbiotechnologyand punk Bi opunks are defined onlin
biohackers experimentingwith DN&and ot her as p’@The Fenoh fersigreoh et i ¢ <
Wikipedia describes it as a neologism base cgherpunkand biotechnologie Techne

disappears from the compounding process, but its semantics are retainied im fact,
biopunksare semanticallpiotechnopunksTherefore, in both hypotheses, eitbhgber and/or

techne disappear from the word; however their meanings have been passed on. The meaning

it echnol ogy obioteclnaolagiaseems tb haven integrated and contaminated the

elementbio -to some extent.

Bioindustry use®io- resources, and transforms them via biotechnology. One might ask what
exactly abio- resource is, in this context. In the same way that wordsomn(2) refer to the
relationship biology has with other fields in exacesbio- (6) seems to do the same for the
relationship biotechnology has with other sciences. This is exemplified iwvettye low

frequencytermbionumériqug"biodigital”).

There is therefore a sixth definition addition to lhe five meanings listedbsfar, leading to

the following proposition of definition fdvio-:

10 http://en.wikipedia.org/wiki/Biopunk last accessed 15/11/2®éliability is unsure.
http://www.biopunk.org/whats-biopunkt37.htmllastaccessed 15/11/2012
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Bio-
(1) from bios life

(2) relationship of biology with sciences and techniques

(3) related to biology

(4) From the adj. biologique organic and natural products . By ext: ecological

(5) Made from organic and/or natural substance, biodegradable to some extent.

By ext: ecological

(6) Built on the word biotechnologie

Table 19 Hypothesis of new meanings fobio- . 1, 2 and 3 are attested while 4,8nd 6 are hypotheses.

This production is related to the introduction of the ndbiotechnologiein the dictionary
(1980):

AETYM. 1980; debio-, ettechnologieprobablt d'aprés I'angbiotechnology.

Didact. Techniqgue qui bioohenigues diétrés uixamtsepour e s p
améliorer la production agricole ou certaines fabrications industrielles. La
biotechnologie utilise des mici@rganismes (enzymes) pour réaliser des
transformations ou des syntéases (en chim

Since the GRLF states it is probably a borrowing from English, the En. definition of

biotechnologyollows:

fibiotechnology, nEtymology: < bio- comb. form+ technology n. after German
Biotechnologie(K. Ereky, 1919 or earlier). Compare earl@otechnics nand also
biotechnologist n.

M5 Et y m. ; frtn® Bid® and technologie, probably after En. BiotechnoloBjdact.

Technique that implements the biochemical properties of living beings to improve agricultural
production and some industrial production. Biotechnology uses microorganisms (enzymes) to
perffoomtansf or mati ons or synthesis (chemistry, p

228
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1. The application of science and technology to the utilization and improvement of
living organisms for industrial and agultural production and (in later use) other
biomedical applications; a technique or technology used in this way. In later use: spec.
= genetic engineering nCf. earlier biotechnics n. 1

2. The application of science and technology to practical problems of living; the study
of the interaction of human beings and technolody.bi®engineering n.and earlier
biotechnics n. 2*&
The second En. meaning not listed in the Fr. definition.Biotechnologieis a relatively
young word (1980) spawning derivationbiatechnologite) and abbreviationsb{otech,
biotechng, as well as a variability of spellings in the corpus. However, there are a few
differences between the En. and the Fr. definitions. It seems that the idea ioteraction of

human beings and technolqggpecially in words such &sopunk is imported from En.

The new disciplines and realities in the field of biotechnologies are morphologically
productive inbio-. The neologismsetainthe originalme ani ng @ r ehbveetegthis t o | i

meaning ieextended to artificial life.

3.2.3.3.5. Ambiguities in bio-

Some words wre difficult to classify since they showed some degree of ambigarity

therefore a category was created for them

Recently attested words indel biosécurité(1990) which doesnot only involves GMO

control, but also the control of artificial lives agénetics as thiio- in biosécuritécarries the

meanings contained in the wdboibtechnologiq i bi ot echnol ogyo) in add
Arel ated to | i f e bid @)rthe&enflaiificial fehicadded to theddea of n

Al i f e antilthenum(D), (2), (3) and (4) by extension.

In the same veinpiosurveillance( ibi owat ch o) refers to the ¢
organisms and foods (based on the meaning derived from the Greek root), and includes GMO

watch. However, GMO presened¢so definedio- ( 4 ) but at the dheposite
same pattern applies biovigilance( A bi owat cho) attested since 1

in the sense of controlling GMO presence for health and safety.

172 OED
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3.2.3.3.6. Contradictions crystallizing emergin g meanings

It is therefore jarring to determine withoatcontext whether @ioentreprise refers to a
company involved in activities related to biology and biotechnology or to a company involved
in activities related to organic products. In the corpuditeemeaning prevails, while online
both coexistlt is difficult to say whether these words undergo polygenesis or if a linguistic
community is borrowing these words from another linguistic community (thereby attributing a

different meaning to them onms@ occasions).

This state of affairs creates confusion, and journalists are sometimes mistaken. For instance

the very low frequency itembioraffinerie( A bi or ef i n édib-yn@)a nisn iwmlaideh f r
organic substanceo i s de sadidei(@Ra2) bsyan otrgaeic aut h
product, as opposed to a fAtraditional 06 ( mass

would distinguish an organic carrot from one produced using pesticides.

The meaning categories delineatdabvetend tobecomeblurry, and generate ambiguities.
Either similar words are employed in two different meanings, on the modebmifstique
(adj) andbio-plastique(n.), or their meaning is ambiguous. There fate hypotheses of how

these ambiguities come to being:
(1)Neologisms of this kind can either be the result of polygenesis, or

(2) they may be remployed under a different meaning by diffet linguistic communities,

which give them different meanings.

(3) Several meanings &io- can blend or merge, as a result of (1) and/or (2) and/or-socio

linguistic ambiguity.

(4) The new meaning categories allow for ambiguity as they emerge, (the level of ambiguity

of new meanings may also influence the attested meanings and meaningseasgotiam).

The ambiguities rely on combinations of attested meanings (1,2 and 3 especially via 2) with

unattested ones.

Although these meanings areattewith in separate categorjethere are conceptual links

between themScientific ecology relie®n the advances of sciences and technologies in the
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domain of ecology. As such, words lmo- pertaining to the domain of scientific ecology

belong to the definition dbio-(2) in which biology is in contact with other sciences: here both
technology and exogy, resulting in a paradigm merging biology @jcecology (ece and
technology (technd. The postulatedio-(6) is closely related to meaningshio-(1), (2) and

(3) since technologies are in touch with the domains of biology and sciences ial geer

are themselves part of sciences at large, therefore somehow included in meaning (2), as long
as t he nheanteiactiansof himan beings and technoffyym En.) does not

emerge The very low frequency wordiosenseuf ibi osensor o) i s a good
meaning betweehio- (1), (2), (3) and (6). A biosensor is a neurochip that detects the effects

of gaz on living organisms. The terbiopuce( ibi ochi po) 1997 ammtistaest ed
calque of the En. word (82). As biology and technology medtiosenseufits perfectly the

definition of bio-(2), however biology and technology have given birth to biotechnology in

the meantime, and this specific scditegory of (2) has been enriched with supplementary
meaningsin (6). The term is used in the domain of biotechnology and showsbiww2)

extends to (6).

The hypothese of the emergence of the meanings-@ip (5) and (6) by extension and of

ambiguity of the elemeritio- arebased on several observatioBsmmarzed below, they are:

I bio- (2) generates the wolibtechnologieand the later generateis-(6)
| the abbreviation dfiologique (adjfam) generateio-(4)

I bio(4) encompasses the notions fAbiodegrada

extent and generate®-(5) in conjunction with the original meaninglibsii | i f e 0 wi t

the idea of proting natural life via ecology.

This results in the presence of wordsbio-, in which bio- may mean one thing and its
opposite. Inbio-jeu( ibi ogameo) the concept bigpesticidee di g
the concept is developing natural and ecological products. How do we get from one meaning

to the other? Whildio- (4) relies on the concept tieii n a t uio- &3) relies on the study

of i nat Uvee though the two meanings seem to be separated by domains: one is
scientific, the othefamiliar; they share common associated concepts. Moreover the familiar

and unattestetio-(4) makes a connection with ecology via agriculture. Biology is interested

in GMOs, ecologists are too, except the firstbeet o ref er t o any type

artificial life, whereas the second refero fAnat ur al | i bioe(®) the itka ofe o v e r
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nlifed Iis extended to Aart.

f

i ci al |l i feo. T h ¢

its opposite: artificial life or natural life, GMO or ndBMO, organic ancethical or not (see

biosurveillancg. Since people who choose to buy organic products buyGM® products,

they are oftenantlc MOs, and defenders

o f-GMOnfeatura of thdt 0 p r o

sense embeds it in the discourse of ecologiits. (4) is not limited to products; is also

related to a life stylen touch with the preoccupations of popular ecol{g)y Ecologists are

already in touch with the vocabulary ofodémgical sciences, in which theye confronted with
many words irbio- (1), (2, (3) and (6) as they themselves create wordisan(4) and (5). It

is difficult to tell how much is borrowed and how much is the result of polygenesis. Words

t hat are based on the meani

ng fiecol ogical o

original meaning obio-. This complex network of ambiguity and contact between specialized

communities results in a kind of homonymous competition for some wordbi(&ggreprise,

biovigilances )

6
Biotechnology

Biotechnologie
~
2 /ITechno\ogy
biology
& other
sciences
\_ Ecology )

artificial

3
biology

SEcological
{made from
natural source/
biodegradable)

T~ (Biodegradable)

__—""natural

4 Organic
(by ext.
ecological)

Bio- artificial life
Artificial life and products

pro-GMOs, clones and
genetic manipulations

Techno-

Eco-techno-

Eco-

Natural life and products
anti-GMOs, clones and
genetic manipulations

Bio- natural life

Figure 34 Schematicrepresentation of he hypothetical meanings obio- in the extractedneologisms.The area circled
in red corresponds to the attestedore meaning andthe two areas circled in yellow to the new hypothetical meanings

emerging Concepts have square labels wha words have circular labels.

Overall, and as illustrated in Figusd, it seems that the original Gr. rooips gives birth to

two subrmeaning sets ithe process of structuring

-artificial life , genetic manipulation of living organisms, cloning, fmamelioration via

machines, the possible fusion of humans and machines, TECHNOLOGY¢BhDology]
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(bridging :ECOGTECHNOLOGY)

-natural life, eating organic and natural products, making products ecologically from organic

and biodegradable substan¢es o ods, textil es, pl afdology]s, ffuel

Artificial and natural life are in opposition, however, the definition of what is considered
artificial or natural is unclear. This may be because the two meanings are a reflection of an
emergingmajor social debate about the status of Bf®- (2) seems to generate two semantic
extensions, one via technolodyid-6) and one via ecologyio-5). This process is influenced

by the emergence of the abbreviation of the adjediiaégique, bio-(4), which both has

strong associated meanings with ecology and some associated meanings with technology via
ecatechnology. The interaction of thes®rdscreates ambiguities as they sometimes unfold

as polygenesis and result in homonymous words with agposmpeting meanings.

Cyber and bio- seem to crystallize an emerging debate: the relationship of humans to
technologies and nature. However, this process is entangled into other processes due to

ambiguity, as can be said @c, which can refer to etmgy and economy, or both.

After having looked at formal neology and morphological productivity, the next study zooms
into more detail tdook atmore subtle traces of change, through the analysis of semantic shift

(also called semantic drift) for a singl®rd shaken by events.

3.2.3.4. Mondialisation vs. globalisation : synonymic competition and
connotational drift

3.2.3.4.1. Analysis

In the state of the art (Pal}, | have put forththe hypothesighat if two words are quasi
perfect synonyms, one of them or both is/akely to undergo a type of chang&his
hypothesis is built on the Saussurean assumption that within lantpicaye as a system,
elements owe their existence to their relationship of opposifioa.Fr. wordsmondialisation

and the Anglicisnglobalisation are in a relationship of synonymy. This process goes hand in
hand with the creation aferivationsbuilt on mondialisation and one foglobalisation Two
linguistic indices enter into play: synonymic competition and associated morphological
production.Out of the two, onlymondialisationundergoes a stib and progressiveemantic

shift.
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3.2.3.4.1.1. Definitions
First, the definitions for the two words are compared:
fiMondialisation

n.f.7 1953 de mondial. Le fait de devenir mondial, de se répandre dans le

monde etierLa mondi al i saSRPBQI ALBLTUNPR®mdrhinte dbot
des économies nationales sur un marché mondial libéral, lié aux progres des
communications et des transports, a la libéralisation des échanges, entrainant une
interdépendanceroissante des paysgilobalisation(ANGLC.)

altermondialisme, antimondialisatian

fi Globalisation

nf-1 968 de gl obaliser. 1. Acti on de gl ob
globalizatior)
ANGLC. MondialisationLa globalisation des marchés-"
Both words are grounded in the same notion. Howewendialisationis more precisely
defined tharglobalisation to which it is redirected as a synony@lobalisationis a calque
from En. dobalization and entered the Frencpressvia finance and translated news
dispatcheslt is noteworthy that many writers and speakers find it necessaiyda@recisions
when they usemondialisationas in, for instancemondialisation économiqué iec on o mi ¢
gl obal i moadialisatiano fjnanciere( id noi al g | o b aromndalsationo n 0 )
politique ( Aipol i ti cal Opihiand diteige as toothed ¢xact coverage of
globalisation for some it goes further thamondialisation as for othersglobalisation is
restricted to the financial domain. Thiscertaintyin usage is also a sign of semantic
instability, as it shows that there is no established consensus about these definitions.

13 Source: Le Petit Robert 20108 Mondi al i sat i o nBecofingoworldwide,rspretivgitodtiee.

world. Globalization of a conflictSpecialtphenomenon of national economics opening to a global liberal world
market, related to the progress of communication and transports and trade liberalization, resulting in a growing
interdependence of countriggobalisation(ANGLC.) altermondialisme, antiondialisatio®

AGl obal i sat i on. 1. fAdtiannof glolmlizingl its beault {frane English globalizatiokNGLC.
Mondialisation.Market globalization 0
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3.2.3.4.1.2. Frequencies

Frequency of usés stablefor globalisationwhich is used % times less than its competitor
mondialisation In total, globalisationappears 1879 times, wherea®ndialisationappears
9859 times.

PHASE 1 PHASE 2 PHASE 3

—— mondialisation ——globalisation ——Linéaire (globalisation )

Figure 35 Raw frequencies 6r the words mondialisationand globalisation, and mean by phaseafter considering
thr ee frequencyphases in the corpusLe Monde(19972007) in stemmed version.

In Figure35, showing raw frequencies for both words, three phases appear in the frequency
behavior ofmondialisation The first fromJanuary 1997 to July 99, with a mean frequency

of 605, the second from August 1999 to Jun@2With a mean frequency of 13land the

third, from July 2002 to December 2004 with a mean frequency.®f 50

The use ofglobalisation seems talecrease, @hto check whether the decrease is not biased
by the factthat the monthly corpus size bys reducing over time, the frequencies are
normalized (using the total number of words per month), and even though there is a slight
decreasdregression coefficienvf -0,0013) globalisation can be said to have a stable use

overall, with frequency peaks during the second phase, as shows 38gure
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Figure 36 Normalized frequencies for the wordglobalisation in the corpusLe Monde(19972007)in stemmed version,
with linear regression.

Thethree observeghases are used in subsequent analyg#snondialisation the first and
last phases are on the samals while the second shows a frequency peak. | therefore try to
determinewhat happens in the second phase and whether this frequency peak impacts

semantics.

3.2.3.4.1.3.%=ctions

Both globalisationand mondialisationenter two major sections of the newspaper in March
2000: the sections AEditori al & 8eforerMarthy s es o
2000 there were no occurrences of these terms in these sections. This shows that the words
and the topics attached to them moved to the forefront in the media at this time. This sudden

entry in the sections happens six months after tbensefrequency phase has started.

3.2.3.4.1.4.Cooccurrence networks

To investigate the semantic networks of these two words in the corpuscatwoent words

are extracted for each candidate in each sentence in chunked units of the corpus in the ACOM
format of amonth. Ceoccurrent words are then classified hierarchically according to their co
occurrence mean value per moathshown in tabl20, an excerpt of the eoccurrence table

for mondialisation

174 « Editorial et analyses » and « Débats et décryptage
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NOM DET:AR| PRP PRP:de| , ADJ [NOM|PRO:IN[ PRP
date L 0 X X

mondialisation le de du nouveau pays| tout |contre
199701 68 273 154 68 |0 X 9 7 4 0 X
199702 74 287 181 65 |0 X 6 5 10 3 X
199703 54 239 [127| 58 |0 X 5 5 7 4 X
199704 44 219 [133| 72 |0 X 2 7 3 4 X
199705 94 404 |230f 90 |6 X 3 15 13 8 X

X X X X X X X X X X | X

Table 20 Excerpt of the caoccurrence table for the nounmondialisationin the corpusLe Monde(19972007)in
stemmed version,

Overall and in hierarchical ordethe twenty strongesto-occurrent plain words for the two

candidates are the followih@:

Table 21 Comparison of the twenty strongest ceoccurrent words for globalisationand mondialisationin the corpusLe

GLOBALISATION

MONDIALISATION

NOM économie
ADJ économique
NOM marché
ADJ nouveau
NOM pays

NOM monde
ADJ mondial
ADJinancier
ADJ social
PRRcontre

ADJ politique
ADJ international
NOM mondialisation
ADJ européen
NAM Europe
NOM effet
NOMentreprise
NOM politique
NOMsociété
NOM¢échange

ADJ nouveau
NOM pays
PRRcontre

NAM Europe
ADJ social

ADJ économique
NOM économie
ADJ européen
NOM monde
ADJrand
NAMFrance
NOM marché
ADJ international
ADJibéral

ADJ politique
NOM effet

ADJ mondial
NOMmonsieur
NOM entreprise
ADJrancais

Monde (19972007)in stemmed version,!"®

175> After removing conjunctions, determiners, and most commonly used prepositions, pronouns, adverbs and

adjectives
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The two networks are almost identicabnfirming the synonymic use of the two words. A

few cooccurrent words differ: financier ( A f i n asocétéd NG o ci e échadge an d

( At r a dylebalisatioh; amdgrand( fiegart , Fiance libal, monsieurl A mi st er 0)

francais( A F r e n mdndidlisatio r

However, these items appear in both tables, in lower hierarchical positions, as in
mondialisatio® s -oecurrent list, the wordgnancier (80" position) société(76™ position)
échange(104" position) appear. In the same way, globalisation the wordsgrand (53°
position)France(92™), libéral (154" ) monsieur(11d") andfrancais(118" ) appear.

3.2.3.4.1.5.Cooccurrencenetworks after re-chunking the corpus aceding to
frequency phases

Sinceglobalisationis stable in terms of frequency, | focus mondialisation To determine

Janv. 97 —juil. 1999 Ao(t 99 —juin 2002 Juil. 02 — déc. 07
économie contre Europe
pays pays pays
Europe monde nouveau
France Europe social
économique économie europeen
face économique economique
monde politique anonde
. Lz rance
marchés libérale
autre
contre autre
— contre
politique France

Table 22 The 10highest frequenciesco-occurrent words of mondialisationwithin the three phases observed earliein
the corpusLe Monde(19972007)in stemmed version,

7% Globalisation : Economy, EconomigMarket, New, Country,World, World (adj. masc), Financial , Social,
Against, Political, Internationalmondialisation European, Europe, Effect, Company, Politics, Society,
Exchange.

Mondialisation: New, Country, Against, Europe, Soci&@conomic, Economics, European, World, Big,
France, Market, International, Liberal, Political, Effect, World (ad].) &tis€ompany, French.
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what happens in the three frequency tables observed beforehand, the corpaisusked in

three time sections. Tab® shows that the network is staloeerall

There is no major semantic chang@wever there is reorganization within the hierarchy of

co-occurrent words, showing instability in structure.

The wordcontre( i a g a in Atk positipn in the first phase, reaches the first position in the
second phasand is back to the tenth position in the third ph&mtreis a pivot word and
concept around which connotational drift unfolds. The wé&tdnomieis the strongest eo
occurrentword in phase one, the 5th in phase two, and gets to the 55th positiontimrthe
phase. However the adjectigeonomiquestays stable in the three phadeslitique in tenth
position in phase one and seventh in phase two, is not in the ten most freqoeatircent
words in phase 3, reaching the 56th position. Howeter inerpretation of the change in
status ofpolitique may mean two different thingseither mondialisationis less and less
associated with politics or it is more and more so. The concept of politics is strongly
embedded imondialisation as strongly as econaes are, and it may not be necessary, after
phase 2 to mention it in discourse since it becomes implicitly contaimadndialisation To
investigatepolitique more closely, ranks are calculated.

3.2.3.4.1.6.Ranks

To show the evolution of a single-cacurent wordd s | mpor t dontleeeother @l at i v e
occurrent words for the target wordnksare calculated. The rank is the hierarchical position

of a ceoccurrent word in the table per month. It shows the position ofacarrent word in

the network. If the caccurrent word does not appear in a month chunk, it is noted zero. The

word rankedL is the most common eaccurrent. The counts include all words, and therefore

the thirty first positions are filled with determiners, pronouns, adverbs and conjunctions as

well as most commonly used verbs. For a noun, a rank of 30 or 40 is a high position

words are kept in the count to allow for the search of pivot function terms. The semi
automatc methodmakes the detailed search for patterns of word pairs easier when co
occurrent words are far in the hierarchy (in ranks of 200 for instance) pborieand close at
another point in time. -dbwen@yraphncsbowbdddecl
a more important role in the contextual environment of the target word and therefore play a

role at the level of connotation.
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Figure 37 Ranks for the adjective politique co-occurring with mondialisationin the corpusLe Monde(19972007)in

stemmed version.

Figure37 shows that the worgolitiqueis more and more important in the direct environment

of mondialisation althoughit occurs less. This measure is distinct from frequency, since a co
occurrent word may not appear frequenbut become more important in rank at the same
time when it is presenBolitique does nbappear in the third phase imfdle23 since itis too
infrequent to be amongst major-oocurrent words, as it is in 6position in terms of
frequency. The facthat it becomes less frequent does not necessarily mean that it is
becoming less important semantically. This is especially the caseei€ainies integrated to

its semantic field: it is less and less necessary to mention politics when talking about
mondialisation but when it is mentionedt is donein an increasingly important way as

shown by he diminishing values of ranks. At some powten a ceoccurrent word has

become extremely significant,
becomes an i mplicit feature.
politiqgueo (as

Amondi alisationd now contains

3.2.3.4.1.7 Pivots

Co-occurrence networks andnks showed that a few -@zcurrent words operate as pivots,
around which meaning shift is articulat€bntrebecomes the strongeso-occurrent word in
phase 2 and its rank is extremely low from the beginning98Plto the end of 2003, as

shown inFigure38. Ranks are high before and after that penwauich indicateghat the term

is losing importance.
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Ranks forcontre co-occurring withmondialisation

200

150

100

50

1997014
199706
199711

199804
199809
199902
199907
199912

200206

200005
200010
200103
200108
200201
200211
200304
200309
200402
200407
200412
200505
200510
200603
200608=—-
200701
200706
200711

Figure 38 Ranks for the preposition contre co-occurring with mondialisation in the corpusLe Monde(1997%2007)in

stemmed version.

Ranks increase, while the number of occurrences drastically decreases in the third phase.
However, if frequencies seesxtremely low in the third phase while looking at raw co

ocaurrence frequencieswe see that they are stdlignificant relativeto the number of

occurrences of the target wordondialisation when generating normalized -ooccurrence
frequencies (see FigeiB9).

contre/mondialisation
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Figure 39 Normalized frequency of the ceoccurrence ofcontrewith mondialisationin the corpusLe Monde(1997

2007)in stemmed version.

The coeoccurrence ofpolitique increases in the second phase (see Figure 40), but as

normalized ceoccurrence frequencies show, this is due to the increasing frequency of the

target word. Howevemolitique becomes more important relatively to the frequency of the
target word after tlsi phase (seEigure 41). Ranks (see Figure)3iecrease showing that the

word is more and more important in the contextmaindialisationeven though it is less

frequent.
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Figure 40 Raw cooccurrenceof politique with mondialisation in the corpusLe Monde(1997%2007)in stemmed
version.
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Figure 41 Normalized co-occurrence frequencyfor politique co-occurring with mondialisation(normalized in terms of
frequency of the target wordmondialisation) in the corpusLe Monde(1997%2007)in stemmed version.

The decreasing raw amccurrence frequency is misguiding in the caspaditique since the
term gains importance on the semantic plane. This appears in normalieducence

frequencies and in the ranks.

The semantic shift ahondialisationis organized around these pivot words. Pivot words also
point to a series of events, in which political opinion is turned agaiosidialisationas a

concept.

3.2.3.4.1.8.Events

In phasetwo, from August 1999a June 2002mondialisatiords frequency increases to more

thandouble. At the same timeontre takes the first position in the @currence network.
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This time period is also strongly marked with national and international eveatsdreéo
globalization issue¢see Figure 2). In November and December 1999, demonstratiods
place in Seattle against the World Trade Organization (WTO) conference. In Abgust t
French activist José Bovédeactions against ¢heffects of globalizatn and wa taken to
court. In January 200the first World Social Forum tooglace in Porto Alegre, followed by
the events of the 'lof Septemberin July 2001, demonstrations foplace against the G8 in
Genoa, and others folled the Doha WTO confereecin November 2001. 12002 the

second Social Forum took place in Portedte.
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Figure 42 Frequency ofmondialisationtagged with corresponding eventén the corpusLe Monde(19972007)in
stemmed version.

All these events mark the history of an ideology that beconpeditecal movement agaibhs
certain form of capitalism. It takes the nameaotimondialismegl iant i gl obal i zat.

closest translation, lifi a rwtoir | d everdusligregnamedaltermandialisme

3.2.3.4.1.9.Morphological productivity

Globalization is perceived as a challenge for society. This challenge is also preseated as
threat. he antiglobalizationmovement ofwas createdagainst this threatThe movement

calls itself a movement aintimondialisation( iant i gl obal i zati ono) , a
PR in 1997, and giving birth to the neologismamtimondialiste, altermondialisme,

altermondialisatiorandaltermondialiste according to the following scheme:
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| &= |

Antimondialisation Antiglobalisation
!
Antimondialiste 1
l 1

Altermondialisme |
1l l
Altermondialisation altermondialiste

Figure 43 Classification of neologisms lasedon mondialisation with entry dates in the PR.

Globalisationalso gives birth t@ntiglobalisation a word used in the corpus, but which does
not enter the PR. There are three derivational neologisms built on thegméfifidem) and
mondialisation entering the LPR in 1999 and two based on the eleaitnt , taken from
Lat . Aot her ®R in 2002. &\hadt is ghe tiffeence in meaning between the
constructions in anti- and alter- ? The definitions of antimondialisation and

altermondialisatiorare the following:

AANnt i mondi al i s a9 %0Deanti-et.mbndialigation Modvementdev .
protestation qui sboppose "’ | a mondi al i
économiques, sociales, écologiques, aussi altermondialisation, altermondialisme.

I adj.inv.Les militants antimondialisatiograntimondialiste.

Altermondialisationn.f.i 2002. Deantimondialisation  d 6 atgrmondsalisme
Courant doéopinion qui propose un type de
mod | e | ib®ral (mondialisation) plus souc
la protection de I’environnement, altermondialisme’”
These two definitions are highly similar, and almost synonymic. However, there is a shift
bet ween the iIidea of a Amovement of protestat
which offerso an al t er nathe kes thatdhdrgimondialdtee c an

movement , which was originally a movement of opposition {fanthad to redefine its

" antimondialisation: Protest me@ementopposed toglobalization which fearsits economic,social and
ecological consequencesltermondialisation Body of opinion which offers atype of economic development
opposed to thédiberal model (globalization) and isnore concerned with théevelopment ohumarkind and
theprotection of the environment.
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Figure 44 Raw frequencies for he neologisms based omondialisationand globalisation in the corpusLe Monde(1997
2007)in stemmed version.

ideology and discourse as a political movement offering another vision-)(attegrefore
becomingaltermondialiste In the corpusthese neologisms appear within phasevBich

seems to be a sort of ®alet asedby thedadvocdtasithp r i s i n ¢
movement, have very few occurrencshile terms in antihave more in the second phase.

All terms show no occurrences before the second phase and after January 2004 (see Figure

44). Antiglobalisation(andanti-globalisatior) does not enter 80PR but had32 occurrences
in the corpus.

The question may be raised asatbether the creation of neologisms in aamd alter based
on mondialisationhave an impact on the definition of the source word. Indeed, these terms
give mondialisationa clearly defined connotation, anchored in economic and political

notions, and the idea of a type of society. The neologisms are not based on the restricted sense
of mondialisation def i ned as fAbecoming worl dwi
is described bicLuhan(1994)

ded anod

3.2.3.4.1.10. Measuring density and cohesion variability

Frequency variations as wells astructural variations (in eoccurrence networks) were
detected.These variations indicate that a change is taking plase.SA offers additional
tools to evluate the naturef this changewith the system of cliques. The model generates
associated terms and cliques for a word in each time chunk. From this data, theatehsity
cohesion indeis created. This index [ssed on the variation of the ratio between the number

of cdliques and the number of associated words for a head word over time.
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Figure 45 Representation of thedensity and cohesiorvariability, measured by the ratio cliquesterms for
mondialisationand globalisationbetween January 1997 and December 2001.

Figure 45 shows a stability of the cliquasrms ratio forglobalisation, since the ratio is
comprised between 0.25 and 1. The ratio fandialisationshows a variation comprised

between 0.5 and 2.7High variatian is observed in phase two.

The proliferation of associated terms faorondialisationin this time period indicates an
increase in density, which may be due either to the expansion of known contexts or to the
addition of new contexts. The generation ofremous new cliques that mostly contain new
associated terms show that it is due to an addition of new contexts. The high ratios observed
at some points in timeslate to theohases in which cohesion is in the process of restructuring.
The density of linksbetween associated terms increases. This showsnthvadialisationis

used in one or several new contexts in that period. For instance, the new context related to
anti and alter emerges through the introduction of a new set of associated terms at tfe end
1999. The model has to create new pivots (or
new context in a continuous paradigm with the-gxesting ones. This phenomenon can be
zoomed on by looking at cliques in detail. In August and Septen@®&& 4t the beginning of

the first peak, the number of associated terms jumps from 38 to 73 and the number of cliques
from 58 to 163. There are 20 new associated words and 90 new cliques in September. The
new contexts ofmondialisation are present in Augtsand develop in September. As
illustrated by the blue zones, in Figul@in August about half of the cliques are related to the
general meaning ofmondialisation described above, and the other half is related to the
activist farmer confederation, which called itsalfermondialiste In September, this theme
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expandsaround the notion of collectivatizenship €itoyer) and verbs related to the necessity

to get irvolved in the defense of an idea.

August 1999 : 38 termes / 58 cliques

: ADJ capable, AD) humain, NOM mondialisation, VERpper priver

: ADJ capable, NOM mondialisation, VERinfi créer, VERpper priver

: ADJ commercial, ADJ paysan, NOM commerce, NOM construction, NOM mondialisation

: ADJ commercial, ADJ paysan, NOM confédération, NOM construction, NOM mondialisation
: ADJ commercial, NOM commerce, NOM construction, NOM institution, NOM mondialisation
: ADJ commercial, NOM commerce, NOM cycle, NOM mondialisation

: ADJ commercial, NOM commerce, NOM finance, NOM mondialisation

: ADJ commercial, NOM commreree-ROM institution, NOM mondialisation, NOM union
commerce, NOM moiTehialisation, NOM échange

OM mondialisation

isation, NONLporte-parole

O 0 NV B WM

: ADJ commercial MO

14 : ADJ culturefNAD) militant, NOM institution, NO
15 : ADJ culturel, NOMgommerce, NOM instit
16 : ADJ culturel, NOM commerce, NOM mondialisation, NOM échange
17 : ADJ culturel, NOM diversité, NOM mondialisation, NOM émergence
18 : ADJ culturel, NOM effort, NOM mondialisation, VERinfi créer

: ADJ culturel _Nedtiiberalisme, NOvmgndialisation

ondialisation
ion, NOM mondialisation

nondialisation

ole

27 : ADJ militant, NOM danger, NOM institution, NOM mondialisation

28 : ADJ militant, NOM débat, NOM mondialisation, NOM porte-parole
29 : ADJ puissant, NOM commerce, NOM institution, NOM mondialisation
30: ADJ puissant, NOM confédération, NOM mondialisation

31: NAM Europe, NAM Francais, NOM mondialisation

32: NAM Europe, NOM construction, NOM mondialisation

33 : NAM Europe, NOM mondialisation, NOM union

34 : NAM Europe, NOM mondialisation, NOM économie

35: NAM Frangais, NOM effort, NOM mondialisation

36 : NAM Frangais, NOM mondialisation, NOM planéte

37 : NOM citoyen, NOM construction, NOM mondialisation

38: NOM citoyen, NOM libéralisme, NOM mondialisation

39: NOM citoyen, NOM mondialisation, NOM porte-parole

40 : NOM commerce, NOM construction, NOM faveur, NOM mondialisation, NOM réponse
41 : NOM commerce, NOM faveur, NOM finance, NOM mondialisation

42 : NOM commerce, NOM finance, NOM mondialisation, NOM économie
43 : NOM commerce, NOM mondialisation, NOM réponse, NOM échange
44 : NOM construction, NOM institution, NOM mondialisation, VERpper priver
45 : NOM construction, NOM mondialisation, NOM planete

46 : NOM conséquence, NOM mondialisation, NOM échelle, NOM économie
47 : NOM débat, NOM mondialisation, NOM réponse

48 : NOM débat, NOM mondialisation, NOM union, VERinfi créer

49 : NOM effort, NOM faveur, NOM finance, NOM mondialisation

50: NOM effort, NOM mondialisation, NOM profit

51: NOM faveur, NOM mondialisation, NOM these

52 : NOM flux, NOM mondialisation

53 : NOM libéralisme, NOM mondialisation, NOM thése

54 : NOM libéralisme, NOM mondialisation, NOM économie

55: NOM mondialisation, NOM profit, NOM échelle

56 : NOM mondialisation, NOM profit, VERpper priver

57 : NOM mondialisation, NOM république

58 : NOM mondialisation, VERpres apparaitre
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ondialisation
gndialisation

. AD] collectif, ADJ majeur, NOM citoyen, NOM
3 : ADJ collectif, NOM citoyen, NOM confédération,
: ADJ collectif, NOM citoyen, NOM mondialisation,

OM régulation
ERinfi défendre

collectif, NOM mondialisation, NOM vi
tssant, NOM marge, NOM maneidlisation, NOM presd
9: ADJ culturel, ADIma TOM changement, NOM mondialisation
10: ADJ culturel, ADJ majeur, NOM institution, NOM mondialisation
11: ADJ culturel, ADJ majeur, NOM mondialisation, VERpres compter
12 : ADJ culturel, NAM Jose, NOM exception, NOM mondialisation
13 : ADJ culturel, NOM changement, NOM contexte, NOM mondialisation
14 : ADJ culturel, NOM contexte, NOM développement, NOM mondialisation
15: ADJ culturel, NOM différence, NOM identité, NOM mondialisation
16 : ADJ culturel, NOM développement, NOM institution, NOM mondialisation
17 : ADJ culturel, NOM développement, NOM mondialisation, VERpres compter
18 : ADJ culturel, NOM exception, NOM mondialisation, VERinfi défendre
19 : ADJ culturel, NOM identité, NOM logique, NOM mondialisation
20 : ADJ culturel, NOM institution, NOM logique, NOM mondialisati
21: ADJ culturel, NOM institution, NOM mondialisation, VERinfi ¢é
22 : ADJ culturel, NOM mondialisation. NOM victime
23 : ADJ démocratique, ADLLrEFal, NOM mondialtsatjon, VERInfi d&fe
24 : ADJ démocratique, ADJ majeur, NOM citoyen, NO ondialisatio
25 : ADJ démocratiqug, ADJ majeur, NOM crise, NOM instiyution, NOM mondialisation
26 : ADJ démocratiqye, NAM Etats, NOM citoyen, NOM mohdialisation, VERinfi défendre
27 : ADJ déemocratigle, NAM Etats, NOM mondialisation, NOM nécessité
28 : ADJ démocratiqud, NOM citoyen, NOM mondialisatiof, NOM mouvement
29: ADJ démocratique, NOM citoyen, NOM mondialisagion, NOM processus
30 : ADJ démocratique, NONkerjse, NOM mondialisation, NOM mouvement

31: ADJ démocratique, NOM crise, NOM mondialisation, NOM processus
32: ADJ démocratique, NOM dialogue, NOM mondialisation, VERpper £
33: ADJ démocratique, NOM institution, NOM mondialisation, NOMMécessité
34 : ADJ démocratique, NOM institution, NOM mondialisation, VERinfi défendre
35: ADJ démocratique, NOM mondialisation, NOM mouvement, VERpper engager
36: ADJ démocratique, NOM mondialisation, NOM processus, VERpp#
37: ADJ global, NAM Etats, NOM citoyen, NOM mondialisation

38: ADJ global, NAM Etats, NOM logique, NOM mondialisation

39: ADJ global, NAM Etats, NOM mondialisation, NOM nécessité

40: ADJ global, NAM José, NOM citoyen, NOM mondialisation

41: ADJ global, NAM José, NOM exception, NOM mondialisation

42 : ADJ global, NOM contexte, NOM mondialisation

43 : ADJ international, NAM Etats, NOM concurrence, NOM mondialisation

44 : ADJ international, NAM Etats, NOM mondialisation, NOM nation

45 : ADJ international, NOM concurrence, NOM institution, NOM mondialisation, NOM économie

46 : ADJ international, NOM concurrence, NOM mondialisation, NOM pression

47 : ADJ international, NOM crise, NOM développement, NOM institution, NOM mondialisation, NOM économie

48 : ADJ international, NOM crise, NOM développement, NOM investissement, NOM mondialisation, NOM économie

ﬁéADJ intenrpat'\ona\, NOM développement, NOM investissement, NOM mondialisation, NOM rapport, NOM économie,
pper publier

50: ADJ international, NOM développement, NOM meondialisation, NOM nation, NOM rapport
51: ADJ international, NOM mondialisation, NOM nation, NOM pression
52: ADJinternational, NOM mondialisation, NOM victime, VERpper publier
53: ADJ inéluctable, NOM mondialisation

54 : ADJ libéral, NOM exception, NOM fondateur, NOM mondialisation

55: ADJ libéral, NOM exception, NOM mondialisation, VERinfi défendre

56: ADJ liberal, NOM identité, NOM libéralisme, NOM mondialisation

57: ADJ liberal, NOM identité, NOM logique, NOM mondialisation

58: ADJ liberal, NOM mondialisation, NOM régulation

59: ADJ majeur, NOM changement, NOM concurrence, NOM mondialisation
60 : ADJ majeur, NOM citoyen, NOM mondialisation, NOM souveraineté
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: ADJ majeur, NOM concurrence, NOM institution, NOM mondialisation

: ADJ majeur, NOM concurrence, NOM mondialisation, VERpres compter
. ADJ majeur, NOM défi, NOM maitrise, NOM mondialisation

: ADJ maj aitrise, NOM mondialisation, NOM souveraineté
paysan, NAM Bové, NAM José, NOM citoyen, NOM confédeération, NOM fondateur, NOM mondia
: ADJ paysan, NAM Bové, NAM José, NOM citoyen, NOM confédération, NOM mondialisation, NOM solidarité
: ADJ paysan, NAM Bove, NAM Jose, NOM citoyen, NOM fondateur, NOM mondialisation, NOM mouvement
: ADJ paysan, NAM Boveé, NAM José, NOM confédération, NOM construction, NOM mondialisation
~ADJ paysan, NAM Bove, NAM Jose, NOM confédération, NOM marge, NOM mondialisation
. ADJ rapidg; ie, NOM mondialisation

: ADJ rapide, NOM concentration, NONtouarse, NS mondiatsation
: ADJ rapide, NOM course, NOM mondialisation, VERpper engager

. ADJ rapide, NOM mondialisation, NOM nécessité

: NAM Asie, NAM Etats, NOM mondialisation, NOM nation

: NAM Asie, NOM crise, NOM mondialisation

. NAM Etats, NOM citoyen, NOM mondialisation, NOM régulation

: NAM Etats, NOM citoyen, NOM mondialisation, NOM solidarité

: NAM Etats, NOM citoyen, NOM mondialisation, NOM souveraineté, VERinfi défendre
. NAM Etats, NOM concurrence, NOM logique, NOM mondialisation

: NAM Etats, NOM concurrence, NOM mondialisation, NOM nécessité, NOM régulation
. NAM Etats, NOM contrainte, NOM mondialisation, NOM solidarité

- NAM Etats, NOM instrument, NOM mondialisation, NOM régulation

: NAM Etats, NOM instrument, NOM mondialisation, VERinfi défendre

: NAM Etats, NOM mondialisation, NOM nation, NOM souveraineté, VERinfi défendre

: NAM Etats, NOM mondialisation, NOM nécessité, NOM régulation, VERpres rendre

: NAM Etats, NOM mondialisation, NOM nécessité, NOM solidarité

: NAM Etats, NOM mondialisation, NOM nécessité, NOM souveraineté

. NAM Etats, NOM mondialisation, NOM nécessité, VERpres affirmer, VERpres rendre

- NAM Jospin, NOM dialogue, NOM mondialisation, NOM ile

: NAM Jospin, NOM mondialisation, NOM mouvement, NOM économie

91: NAM Jospin, NOM mondialisation, NOM mouvement, VERpres affirmer

92 : NAM Jospin, NOM mondialisation, NOM pression

93 : NAM Jospin, NOM mondialisation, NOM rapport, NOM économie

94 : NAM Jospin, NOM mondialisation, NOM rapport, VERpres affirmer

95 : NAM Jospin, NOM mondialisation, NOM régulation, NOM économie

96 : NAM Jospin, NOM mondialisation, NOM régulation, VERinfi lutter

97 : NAM Jospin, NOM mondialisation, NOM réponse, NOM ile

98 : NAM José, NOM confédération, NOM exception, NOM fondateur, NOM mondialisation
99 : NAM José, NOM dialogue, NOM mondialisation

100:
101:
102:
103:
104 :
105:
106:
107:
108:
109:
110:
111:
112:
113:
114
115:
116:
117:
118
119:
120:
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NOM changement, NOM concurrence, NOM contexte, NOM mondialisation, NOM économie
NOM changement, NOM concurrence, NOM mondialisation, NOM nécessité

NOM changement, NOM lien, NOM mondialisation

NOM citoyen, NOM mondialisation, VERinfi répondre

NOM concentration, NOM concurrence, NOM contexte, NOM mondialisation

NOM concentration, NOM mondialisation, NOM processus

NOM concurrence, NOM contexte, NOM libéralisation, NOM mondialisation

NOM concurrence, NOM contexte, NOM mondialisation, NOM pression

NOM concurrence, NOM contraire, NOM mondialisation, NOM régulation

NOM concurrence, NOM différence, NOM mondialisation

NOM concurrence, NOM institution, NOM logique, NOM mondialisation

NOM concurrence, NOM institution, NOM mondialisation, NOM nécessité, VERinfi lutter
NOM concurrence, NOM logique, NOM mondialisation, NOM pression

NOM concurrence, NOM mondialisation, NOM nécessité, NOM régulation, VERInfi lutter
NOM concurrence, NOM mondialisation, NOM régulation, NOM économie

NOM constat, NOM mondialisation, NOM nécessité

NOM construction, NOM institution, NOM mondialisation

NOM construction, NOM mondialisation, NOM ile

: NOM construction, NOM mondialisation, VERpper engager

NOM contexte, NOM développement, NOM facteur, NOM mondialisation
NOM contexte, NOM développement, NOM mondialisation, NOM économie



121: NOM contexte, NOM facteur, NOM libéralisation, NOM mondialisation

122 : NOM contexte, NOM facteur, NOM maitrise, NOM mondialisation, NOM souveraineté

123 : NOM contexte, NOM libéralisation, NOM marge, NOM mondialisation

124 : NOM contexte, NOM marge, NOM mondialisation, NOM pression

125 : NOM contrainte, NOM mondialisation, VERpres compter

126 : NOM contraire, NOM mondialisation, NOM régulation, VERpres rendre

127 : NOM course, NOM dialogue, NOM mondialisation, VERpper engager

128 : NOM crise, NOM différence, NOM identité, NOM mondialisation

129 : NOM crise, NOM développement, NOM mondialisation, NOM processus

130 : NOM crise, NOM identité, NOM mondialisation, NOM sentiment

131 : NOM crise, NOM mondialisation, NOM mouvement, NOM économie

132 : NOM crise, NOM mondialisation, NOM réponse

133 : NOM dialogue, NOM mondialisation, VERpres rendre

134 : NOM défi, NOM libéralisme, NOM mondialisation, VERinfi répondre

135 : NOM défi, NOM maitrise, NOM mondialisation, NOM processus

136 : NOM développement, NOM institution, NOM mendialisation, NOM pauvreté

137 : NOM développement, NOM investissement, NOM mondialisation, NOM rapport, VERpper publier, VERpres affirmer
138 : NOM développement, NOM investissement, NOIVI mondialisation, VERpres affirmer, VERpres compter
139: NOM fondate o F

“NOM |dent|te, NOM lien, NOM mond|al|5at|on, NOM solldante

42 : NOM identité, NOM mondialisation, NOM nation

: NOM identité, NOM mondialisation, NOM nécessité, NOM sentiment

44 : NOM identité, NOM mondialisation, NOM nécessité, NOM solidarité
5NOM instrument NOM mondialisation VERinﬁ croire, VERinfi défendre

NG R Fmer, VERpres rendre
148 : NOM libéralisation, NOM mond|al|sat|on VERmﬁ défendre
149 : NOM libéralisme, NOM mondialisation, NOM réponse, VERinfi répondre
150 : NOM lien, NOM mondialisation, VERpres rendre

151 : NOM marge, NOM mondialisation, NOM nécessité

152 : NOM modernité, NOM mondialisation

153 : NOM mondialisation, NOM nécessité, VERinfi opposer
154 : NOM mondialisation, NOM nécessité, VERinfi répondre
155 : NOM mondialisation, NOM pauvreté, NOM économiste
156 : NOM mondialisation, NOM sentiment, NOM ile

157 : NOM mondialisation, NOM solidarité, NOM économiste
158 : NOM mondialisation, NOM souveraineté, NOM ile

159 : NOM mondialisation, NOM these, NOM économiste
160 : NOM mondialisation, NOM these, VERinfi croire, VERinfi défendre
161 : NOM mondialisation, NOM victime, NOM fle

162 : NOM mondialisation, NOM victime, VERinfi répondre
163 : NOM mondialisation, NOM économie, NOM économiste

Figure 46 Detail of cliques br mondialisationover 2 months: September 1999 and August 1999.
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3.2.3.4.2. Dynamic representations with the Semantic Atlas
3.2.3.4.2.1.Methods and challenges

Maps were generated for the wordndialisationwith the ACOM nodel described in Paz

These maps were used to work experimentally on the dynamics of representations, and
mondialisationwas used as a test word. All the work in this section has been ateddu
collectively with AnneLyse Renon (graphic design and data visualization), Charlotte Franco
(IT developing), Sylvain Lupone (engineer) and Sabine Ploux (head of the ttam)

Maps for each time period are visualized via a java applet, which gadtsyam (in C) with

four parameters. The parameters are coefficients of diffusion in ¢peedi, Ploux, and

Wehrli 2003)that calculate the threshold of integration of contexonym¢coirrent words)

and children of contexonyms. The program first generates a database of contexonyms and the
coordinates for each clique. A series of maps is obtained for each time perigabltien

allows for a dynamic linkage between the static maps.

3.2.3.4.2.2 Designand multidisciplinaryissues

The team aske@dsRenon(201Q 94) puts it :

i E-8 possible de qualifier par la dénomination du procédé graphique utilisé (dans le
cas de lananipulation de deux formes géométriques) le « déplacesgamntique » existant

entre les Weux formes? 0O

With this question the dialogue between linguistics, modeling and data visualization was
opened. We asked what the relationship was between the changes in the shapes and the

changes in meaning, and whether the first could help read the second.

178 The following work on maps &s conducted on the corpus covering 1997 to 280bsequenparts of the

corpus were acquired later in theucse of this work, thanks to the scholarship given by the Region R¥ipas
(AProjet cible 20090) . Therefore, I have not replica
entireteam whaopartially left the laboratory subsequently.

lsit possible to define the fisemantic shiftodo encoded
graphic process that is used (when we manipulate two geometrical forms)?
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The teamobsevedthe structurafeaturesof shapes and their combinatorial relationship while
operating the transition frortwo static images to animationh& topological relanship in

the juxtaposition of two images was compatedhe dynamic paradigngenerated byhe
deployment ofshapesA.L Renon observed the variation in the positions of axdsirathe
envel opebs size and position, and focused ol
by the geometrical model to understand the structural featuresale. &rom these
observations, the question of the choice of tool to build a dynamic representation,thenong
tools offered by graphical treatment software, arose. Interpolation was proposed as a simple
accessible tool in Graphic Design (in lllustratorFdash for instance) to match two shapes
generated in vector spaces. e interpolation process, the surface and contapeaties of
envelopes we used in the mapping of two static map#erpolation also brought the
guestion of the status of time and space in the animation process. Moreover, the introduction
of interpolation issues from a graphic point of view later triggered further research questions

about the types of interpolationalable in mathematiogseeXia 2011).

With this approach, a dynamic spaeas created. Its shapegsa detailed qualitative and
guantitative access to the data. The interface and the animation make the reading of complex
and heavy data easier, in order facilitate a global vision of phenomenas a first
experimental stepf modeling dynamics of change with the SA, the proposed visualization
tried to include questions of modeling, simulation, and more generally issues of spatial
representation of dateglated to the expansion of digital tools and the computerized handling

of data. However, the question of the relationship (if any) between shape variation and
meaning variatiomemainedunansweredRather, his question served as a common ground

betweerthe visualization and linguistic approaches.

3.2.3.4.2.3. Dynamic maps

The obtained dynamic visualization is online at the followingddrass:

http://dico.isc.cnrs.fr/en/diachro.htmThe images that compogke fllowing Figure (all

grouped under the heading Figur€’)4are static snapshots of it, showing maps for
mondialisation from 1997 to 2001. Key words have been selected manudiyt

( Achal menacg(eiot)h rpeogrés® i p r o g r alemaiif) (i aalntde ). Thesei v e 0
words were chosesince they are representatioé the changing contexts of use. Their

envelops are colored to highlight worbehavior in the maps. The roughest degree of
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organization of contexonyms are the clusters, delineatedi& bhd tagged with samples of
representative wordsClusters carry whole coherent themesThe maps show how
mondialisatio® s meani ng i snealtaspegifichngtably due ta thg creation of
derivational neologisms in this period. The globatelope of the word also changes in shape
and density, showing enrichment, and widening. The term widens but also specializes over a
few years to include some of the ideas related toattermondialistetakenin its wider
definition. These ideas are basedthe perception of the concepondialisation connoting it

with fear when it is @en as a challenge and a threat. Conversely wethayeositive idea of
collective progress, in the spirit of the global village. Clusters sometimes group words that
will be opposed in other maps, showing how the same sets of concepts feed opposite

perceptions.

Mondialisation
1997

menacer
peur
protestation
économie
conséquence

Forum
Davos

adapter
modeéle
flexibilite
libéralisme
globalisation

[] mondialisation defi menace B progres [] clusters
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Mondialisation Mondialisation
1997 a 1998 1997 a 1998

\\__//

[ mondialisation defi menace W progres [[] mondialisation défi menace B progres

In 1997 the three thematic clusters are:
l.Menacer, peur, protestation ®conomie, cCO
2.Adaptermod | e, flexibilit®, l i b®r al i s me, gl
3. Forum, Davo%80

The envelopes oprogrésand défi are in the same cluster. The envelopegproigrés and
menace are superimposed and progsepart oftwo clusters (1 an®).The envelope of
progresis central, covering the origin of axes and hagyaificantsize. This map shows how
the contexts of use ahondialisationare structured around the notions of challerdygfi)(
threat Mmenacg and progrespfogreéy. The idea of adapting society to economic model is
mixed with words reflecting ideological positions about how to adapt. The third cluster,
inclusive of the economic forum of Davos is also included in the envelopgkéte

(Apl an édomomieg( direc onomi ¢cs 0) i n contegtyal netlrk siiolwse ma p

1801 Threat fear,protesf economygconsequence...
2. Adapt,model,flexibility, liberalism,globalization ...
3. Forum Davos
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thatmondialisationis perceived as a challenge that is seen either as a threat or as the trigger
of progress. Several economic and political models are discussed in the corpus and several
positions are defendedetween 1997 and988, the three envelopes défi, menaceand

progres separate to join three different clusterd@®8, almost resulting in two clusters based

on the notion of threat and one on the notion of technological progidss.envelope of

progrésdiminishes wiereasdéfiwidens.

Mondialisation
1998

affronter
defi
enjeu
concurrence
concentration

menacer
croire
monétaire
Blair
commercial

technologie
progres
tendance
phénomene
intégration

[] mondialisation defi menace B progres [ clusters
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Mondialisation
1998 a 1999

Mondialisation
1998 a 1999

[] mondialisation défi menace B progrés ] mondialisation défi menace W progres

In 1998, the three clusters are composed as follows:
d®fi, enjeu, concurrence

Affronter
al é

1.
2. Menacercroire, monétaire, Blaic o mme r c i

3. Technologie, progrés, tendance, phénorééfié

Menaceandprogresboth participate in two clusters (2 and 3) and are both close to the center,

whereas défiis in the biggest cluster (1dway from the origin of axest results in a sort of

1811 Confront, challenge, stakes, competition, concentration
2. Threaten, believe, monetary, Blair, commercial

3. Technologyprogresstrend,phenomenon
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triangle, in which, in front ofiéfi, that connotes the major clustarenaceand progresare
positioned as two opposed contexds two possible perceptions of the challergenae is
associated to thpositionsassumed by Tony Bir, perceived as threats, whiogresis
associated to technological progress. Between 1998 and 1999 the size of the envelope of
menaceincreases while those gfrogres and défi diminish. Menace and progres have
opposed positions in space, on each sidine vertical axis even though they both belong to

the main cluster in 1999.

In 1999, the three clusters aomposed as follow:

ima“ triser, menace, asiatique, d®r ®gl emen
2. répondre, défi, modernisation, diversdéd a pt er é
3. pensée, libéralisme, défentffe

The first cluster mixeshe idea of technological progress and threat of the Asian economy.
The second one revolves around the idea that the challenge is to adapt to modernity. The third
is structured around theefénse of liberalism. The contexts of use are organized around the
idea of confronting the challenge posed by the technological progress of Asia and the USA (in

grey), a progress achieved via a certain form of liberalism.

1821 . Control, threat, Asian, deregulati@gonomy, technology
2. answer, challenge, modernization, diversity, adapt

3. thought, liberalism, defend
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Between 1999 and 2000 the termgnae andprogrésdisappear from the map whitefi

occupesa central positioandincreases isize
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[] mandialisation defi [[] mendialisation défi
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2000 is the map of change. De n s shape changgs!l ode s
drastically. It 8 precisely in 2000 thantimondialisationenters the corpuS.hree important
clustersappear

1.RRvol uti on, Bov ®, travailleur, n®cessit®

2. D®noncer, Il n®galit®, Seattl e, For um, D

183

3. Di versit®, ®change, cul turel, di ff®r en

The two biggest clustersontain vocabularyrelated to antglobalization and to \ents
organized by its advocateor the establishment against whom they are acting. The third
cluster pasesses new ideological contemith values such as openness and diversity.
Between 2000 and 200défi remainscentral and keeps its size. The teatternatif comes

into play in 2001in the center and is linked with the two biggest clusters.

In 2001, the clusters are

1. Alternative, message, construire, mil:@
2. Conséquence, développement, éconoeiqgu Seattl e, citoyené
3. Paysan, Bové, Josggnfédéation*

The map is entirely articulated around agibbalization. The biggest cluster is anchored in
the context of the antglobalization message; the second cluster gathers political and
economic ideathat include fear, opposition, or thought while thied cluster is restricted to

antiglobalizationand one of its advocates

1831, Revolution, Bové, worker, necessity, human, issue (stakes), citizen
2. Denounce, inequality, Seattle, Forum, Davos
3. Diversity, exchangegultural, difference,opening

1841, Alternative, message, build, activist, ecological
2. Consequenceevelopmenteconomic, Seattle, citizen
3. Farmer, Bové, José, confederation
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Figure 47 Snapshots from he dynamic visualization ofmondialisationfrom 1997 to 2001

Therefore, betweeh997 and 2001, a clear evolution is shawrthe map: from a map with
only a few references to asgiobalization in 1997 to one totally centered around it in 2001.
The 2001 map is composed alternativepropositions at the ideological and political levels
and mobilizing specific actors and events. The contexts of use of altel anti
mondialisationand their context of birth color those afondialisationto the point of
redefining its context mapviondialisation specializes in a more political, economic and

social use, in reaction to liberalismhile the wordglobalisationdoes not show such change.

3.2.3.4.3. Démondialisation

The productivity ofmondialisationhas not said its last word yet. In November 2010 the
motto of démondialisationappears in the press, associated with the politician Arnaud

Montebourgwho wascampaigningat that timeLe Mondecalledh i mrndud Montebourg,
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