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FORORD

Denna vitbok ingar i en serie med information om
sprakteknologi och de méjligheter denna teknologi
oppnar. Vitboken rikear sig till journalister, beslutsfat-
tare, sprikgemenskaper, utbildare och andra. Tillging-
en till och anvindningen av sprikteknologi varierar
stort mellan Europas sprik. Dirfor krivs olika atgir-
der som beror pa minga faktorer, t. ex. hur komplext
spraket ar och hur stor sprikgemenskap det handlar
om.

META-NET, ett EU-finansierat spetsforskningsnit-
verk, har inventerat och analyserat tillgdngen till sprikre-
surser och spraktecknologi i denna vitboksserie (se
s. 79). Analysen omfattar de 23 officiella EU-spraken,
samt ett antal andra viktiga national- och regionalsprak
i Europa. Resultaten av analysen visar pa avsevirda bris-
ter i teknikstdd och stort behov av forskningsinsatser
overlag. Den detaljerade expertanalys och ligesbedom-
ning som foreligger hir kan férhoppningsvis bidra till
att maximera framtida forskningsinsatsers effektivitet.
META-NET bestar av 54 forskningscentra i 33 linder
(i november 2011, se s. 75) som samverkar med intres-
senter fran niringsliv (mjukvaru- och teknologifére-
tag, anvindare), offentlig sektor, ideella organisationer,
sprakgemenskaper och europeiska universitet. I sam-
arbete med dessa grupper utvecklar META-NET en
gemensam teknologivision och strategisk forskningsa-

genda for ett flersprakigt Europa 2020.

PREFACE

This white paper is part of a series that promotes
knowledge about language technology and its poten-
tial. It addresses journalists, politicians, language com-
munities, educators and others. The availability and
use of language technology in Europe varies between
languages. Consequently, the actions that are required
to further support research and development of lan-
guage technologies also differs. The required actions
depend on many factors, such as the complexity of a
given language and the size of its community.
META-NET, a Network of Excellence funded by the
European Commission, has conducted an analysis of
current language resources and technologies in this
white paper series (p. 79). The analysis focused on the
23 ofhcial European languages as well as other impor-
tant national and regional languages in Europe. The re-
sults of this analysis suggest that there are tremendous
deficits in technology support and significant research
gaps for each language. The given detailed expert anal-
ysis and assessment of the current situation will help
maximise the impact of additional research.

As of November 2011, META-NET consists of 54
research centres from 33 European countries (p. 75).
META-NET is working with stakeholders from econ-
omy (software companies, technology providers, users),
government agencies, research organisations, non-
governmental organisations, language communities
and European universities. Together with these com-
munities, META-NET is creating a common technol-
ogy vision and strategic research agenda for multilin-

gual Europe 2020.
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Forfattarna vill uttrycka sin tacksamhet till den tyska vitbo-
kens forfattare som givit sitt tillstdnd till anvindning av valda

delar av deras text [1].

Arbetet med denna vitbok har utforts med finansiering fran
EU:s sjunde ramprogram och ICT PSP, inom projekten
T4ME (avtal 249119), CESAR (avtal 271022), META-
NET4U (avtal 270 893) och META-NORD (avtal 270 899).

The authors of this document are grateful to the authors of
the White Paper on German for permission to re-use selected

language-independent materials from their document [1].

The development of this white paper has been funded by the
Seventh Framework Programme and the ICT Policy Support
Programme of the European Commission under the contracts
T4ME (Grant Agreement 249 119), CESAR (Grant Agree-
ment 271022), METANET4U (Grant Agreement 270 893)
and META-NORD (Grant Agreement 270 899).
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SAMMANFATTNING

Informationsteknologin forindrar var vardag. Vianvin-
der nu normalt datorn nir vi skriver och redigerar text,
nir vi raknar, nir vi soker kunskap och i allt hogre grad
ndr vi laser, lyssnar pa musik, tittar pa foton och fil-
mer. Vi har en liten dator i fickan som vi anvinder for
att ringa, skriva epost, himta information och for un-
derhallning, oavsett var vi dr. Hur paverkas vart sprak
av denna massiva digitalisering av information, kunskap
och vardagskommunikation? Kommer vart sprak att

forandras eller till och med forsvinna?

Vara datorer 4r hopkopplade i ett allemer vittfrgrenat
globalt natverk. Nir europeer diskuterar reaktorhaveri-
et i Fukushima och hur det kan péaverka Europas energi-
politik i diskussionsfora och chattrum pa nitet, handlar
det i sjilva verket om ett antal separata diskussioner pa
en rad olika sprak. Aven om internet ssmmanbinder oss
fysiske, skiljer spriken oss &t pd samma sitt som alltid

hittills. Kommer den situationen att besti?

Manga av virldens 7 000 sprik kommer inte att 6verle-
vaidet globalainformationssamhille som vinuiilfart ar
pa vag in i. Sprikforskare har uppskattat att dtminstone
2000 sprik kommer att d6 ut under de nirmaste decen-
nierna. Andra sprak kommer att 6verleva i hemmen och
lokala miljoer, men inte anvindas i stérre sammanhang,
t. ex. i handel eller undervisning och forskning. Vilka dr

svenskans chanser att 6verleva?

Med sina 10 miljoner talare har svenskan en relativt
stark position jimfort med manga andra sprak. Det
finns ett antal public service-tevekanaler som siander pa
svenska (sju i Sverige och en i Finland) samt nigra kom-

mersiella kanaler. Trots att dess snara undergang ofta

har forutspitts, 4r bok- och tidningsmarknaden faktiske
tamligen stabil och aktiv, och den arliga bokmissan i
Goteborg ir storst i sitt slagi Norden, med 6ver 100 000

besokare.

Det har linge varit sjilvklart att anvinda svenska for
kommunikation i Norden, sirskilt med de nirbeslikta-
de nordiska spriken norska och danska. De tre spriken
har sammanlagt c:a 20 miljoner talare, och de blandvari-
anter som ofta anvinds i dessa sammanhang brukar kal-
las “skandinaviska”. Svenska ir det ena av Finlands tva
officiella sprak och danska ir skolimne pa Island, Faro-
arna och Gronland. Nu tar engelskan dock allemer 6ver
rollen som kommunikationsmedel 6ver nationsgranser-
na i Norden, sirskilt bland yngre talare och sirskilt ut-
anfor Danmark, Norge och Sverige, dir skandinaviska

fortfarande héller stillningarna gentemot engelskan.

Klagomalen duggar titt om den 6kande anvindningen
av engelska ord och uttryck i svenska och somliga ir till
och med ridda for att svenskan ska bli ett slags bland-
sprak. Inget tyder dock pa att dessa farhdgor har nigon
grund. Svenskan har 6verlevt ett massivt inflode av nya
ord och termer fran tyska under medeltiden, liksom frin
franska under 1700-talet och borjan av 1800-talet. En
bra motatgird mot hotet att forlora vara kira svenska
ord och uttryck ir ate faktiskt anvinda dem - ofta och
medvetet. Hir brukar varken klagomal 6ver frimman-
de inflytande eller forsok till officiell reglering av sprak-
bruket dstadkomma sirskilt mycket. Vi borde inte oroa
oss s mycket ver att engelskan ska ta 6ver vért sprik.
Ett storre hot ir att det kan bli helt obrukbart i stora

delar av vir vardag. Da tinker vi inte pi omriden som



forskning, flygtrafik eller den globala penningmarkna-
den, dar vérlden faktiskt behover ett globalt lingua fran-
ca. Vi tinker pd de minga sammanhang dir det cen-
trala dr na landets medborgare, inte att kommunicera
internationellt — t. ex. inrikespolitik, myndighetsvisen,

administration, lagstiftning, kultur och handel.

Ett spréks status beror inte bara pd hur manga som talar
det eller hur manga bocker, filmer och tevekanaler som
anvinder det, utan dven pa hur val det ar representerat i
digitala medier och datorprogram. Aven i det avseendet
ligger svenskan ganska bra till: de flesta allmant anvinda
internationella datorprogrammen finns i svenska versio-
ner och den svenska Wikipedia ligger virldselva i antal

artiklar, precis fore den kinesiska.

Nir det giller sprikteknologi, finns ett gott utbud av
produkter, teknologier och resurser for svenska. Det
finns tillimpningar och verktyg for talsyntes, taligen-
kinning, stavnings- och grammatikkontroll. Det finns
aven en rad tillimpningar for automatisk 6versittning
som inkluderar svenska som ett av spriken, dven om
manga av dessa tillimpningar kommer till korta nir det
giller att producera sprakligt korrekta och idiomatiska
oversattningar, sarskilt om svenska ar malspriket. Detta

beror till en del pé specifika drag hos svenska spraket.

Informations- och kommunikationsteknologierna star
nu infor sin nista revolution. Efter persondatorer, nit-
verk, miniatyrisering, multimedia, mobila teknologier
och molnet kommer nu en ny generation teknologier
med mjukvara som erbjuder anvindarna en dnnu bittre
interaktion genom att den talar och forstar deras sprik.
Vi ser embryot till den utvecklingen i sidana tillimp-
ningar som Googles fria oversattningstjanst som over-
satter mellan 57 sprik, IBM:s superdator Watson som
besegrade USA-mistaren i Jeopardy och Apples mobila
assistent Siri for iPhone som forstar talade kommandon
och svarar pa fragor pa engelska, tyska, franska och ja-

panska.

Nista generations informationsteknologi kommer att

hantera minskligt sprik till den grad att anvindarna
kommer att kunna kommunicera pa sitt eget sprak med
teknologin. Genom ett enkelt talgrinssnitt kommer vi
att kunna fi vira apparater att leta fram de viktigaste
nyheterna och den relevantaste informationen fran virl-
dens digitala kunskapsbanker. Sprakteknologi kommer
att oversitta automatiske eller ge tolkningsst6d, sam-
manfatta samtal och dokument samt erbjuda stod for
larande. Sprakteknologi kommer t. ex. att kunna hjilpa
invandrare att lira sig svenska och dirmed hjilpa dem

att integreras djupare i landets kultur.

Med nista generations informations- och kommunika-
tionsteknologier kommer vi att fa se robotar i industrin
och servicefunktioner, som forstir muntliga instruktio-
ner frén sina anvindare och utfér dem, samt rapporterar

i tal vad de har gjort.

For att dstadkomma detta krivs mjukvara som gar
langt bortom dagens enkla ordlistor, stavningskontroll-
program och uttalsregler. Teknologin méste gi vidare
fran enkla, fragmenterade approacher och ta ett helhets-
grepp pa modelleringen av spraket, dir bide syntax och
semantik anvinds for att forsta inneborden i frigor och
for att kunna producera vilformulerade och relevanta

svar.

Men om vi jimf6r med vad som gar att gora for engelska,
ser vi att teknologin for svenska ligger langt efter och att
avstindet just nu 6kar. Efter en intensiv och framgangs-
rik satsning under 1980- och i synnerhet 1990-talet, har
Sverige nu prioriterat ned forskning och utveckling in-
om sprakteknologi, eftersom det finns andra nya, fram-
vixande omriden som uppfattas som mer angeligna att
stddja. Darfor har Sverige (och Europa i allmanhet) for-
lorat ett antal mycket lovande hogteknologiska innova-
tioner till USA, dir forskningsstrategierna har priglats
av storre kontinuitet och dir det har funnits bittre fi-
nansiellt st6d for kommersialisering av nya teknologier.
Nir det handlar om teknologiinnovation, ricker det in-

teatt vara forst med en lysande visionir idé; om man inte



formér ate gé hela vigen till att realisera den i en tillimp-
ningeller produke, kan man hogst rikna med att f nagra
uppskattande rader i Wikipedia.
Forskningspotentialen ar dock fortfarande mycket hog
aven pa var sida av Atlanten. Vi har inte bara inter-
nationellt respekterade forskningscentra och universi-
tet, utan dven ett antal innovativa sméiféretag inom
sprakteknologi, som lyckas 6verleva pa ren kreativitet
och massor av arbete, trots bristen pa riskkapital och
langsiktigt st6d fran det offentliga. A andra sidan ir
manga av dessa foretag inriktade pa en internationell
marknad och méste dirmed kunna erbjuda produkter
och tjinster for engelska. Trots att svenska foretag aktive
utvecklar exempelvis webb- och sokteknologier, hand-
lar det i praktiken endast marginellt om teknologi som
ar anpassad till svenska, utan i huvudsak ar deras FoU-
insatser och prototyper inriktade pa 16sningar for eng-
elska.

I alla internationella jimférelser av sprakeeknologi bru-
kar resultaten av automatisk analys av engelska vara be-
tydligt bittre dn for svenska, trots att (eller just dirfor
att) analysmetoderna ir liknande eller exakt desamma.
Detta giller utsokning av information i text, gramma-
tikkontroll, maskinoversittning samt en hel rad andra
tillimpningar.

Minga forskare anser att den hir skillnaden beror pd att
man i ett halvsekel har utvecklat metoder och algoritmer
for sprikteknologi med frimst engelska i fokus. Anta-

let publikationer som behandlar svenska vid ledande in-

ternationella konferenser och i vetenskapliga tidskrifter
ar forsvinnande litet jimfort med dem som handlar om
engelska.

Somliga forskare menar ocksd att engelska i sig lam-
par sig bittre for automatisk datoranalys. Aven sprak
som spanska och franska ger bittre resultat med dagens
metoder jaimfort med svenska. Det betyder att vi be-
héver en fokuserad, samordnad och langsiktig forsk-
ningsinsats om vi vill kunna anvinda nista genera-
tions informations- och kommunikationsteknologier i
de sammanhangivart privat- och yrkesliv dir vi talar och
skriver svenska.

Sammanfattningsvis: trots olyckskorparnas kraxande ir
svenskan inte hotad, inte ens av engelskans dominans i
IT-dominen. Hela situationen kan dock forindras dra-
matiskt nir vi med en ny generation teknologier verkli-
gen borjar se effektivt sprakstdd. Genom bittre maskin-
oversittning kommer sprakeeknologin att bidra till att
sprakbarridrer 6vervinns, men den komemr bara att fin-
nas for de sprik som har lyckats 6verleva Gvergangen
till den digitala virlden. Om bara sprakeeknologistodet
finns pé plats, kommer dven sprik med fa talare att kla-
ra sig i den nya virlden. Om det saknas, kan dven *stora’
sprak hamna i farozonen.

Tandlikaren skimtar: "Du behover bara borsta de tin-
der duvill ha kvar”. Samma sak giller for forskningspoli-
tik: Studera och beskriv girna alla mojliga sprik, men du
behover bara utveckla dyrbara teknologier for de sprak

som du verkligen vill ska 6verleva.



HOTET MOT VARA SPRAK: EN
UTMANING FOR SPRAKTEKNOLOGIN

Vi bevittnar for nirvarande en digital revolution med
enorma effekter pA kommunikation och samhille. Den
senaste utvecklingen inom den digitala informations-
och kommunikationsteknologin jimfors ibland med
Gutenbergs uppfinning av boktryckarkonsten. Vad si-
ger oss den liknelsen om framtiden f6r det europeiska

informationssamhillet och sirskilt for vara sprak?

Den digitala revolutionen kan jémféras med
Gutenbergs uppfinning av bokiryckarkonsten.

Gutenbergs uppfinning ledde till sina stora genombrott
i informations- och kunskapsutbyte som t. ex. Luthers
oversittning av bibeln till folkspriket. Senare drhundra-
den bevittnade framvixten av kulturella teknologier for

mer effektiv sprakanvindning och kunskapsutbyte:

= Ortografisk, lexikalisk och grammatisk standardise-
ring av spraken mojliggjorde snabb spridning av nya

vetenskapliga och intellektuella idéer.

» Skapandet av standardsprik gjorde det mojligt for
medborgare att kommunicera fritt inom vissa — ofta

politiska — granser.

= Sprikundervisning och oversittning underlittade

meningsutbyte mellan spraken.

= Utvecklingen av redaktionell och bibliografisk prax-

is garanterade kvaliteten i trycke text.

» Uppkomsten av olika medier som bécker, tidningar,
radio, television uppfyllde olika och varierade kom-

munikationsbehov.

Under de senaste tva artiondena har informations-
teknologin mojliggjort automatisering och forenkling

av en rad aktiviter:

» Skrivmaskiner och textsittning har ersatts av ordbe-

handling och desktopprogram.
= Presentationsprogramvara har ersatt overheadbilder.

= Meddelanden och dokument kan skickas mycket
snabbare och enklare med epost 4n med fax eller

telex.

= Skype erbjuder telefoni och telekonferenser 6ver in-

ternet till ingen eller lag kostnad.

» Digitala audio- och videoformat underlattar utbyte

av multimediainnehall.

= Sokmotorer ger tillging till webbsidor med enkla
sokord.

= Onlinetjinster som Google Translate levererar snab-

ba grovéversittningar.

» Sociala medier (Facebook, Twitter) underlittar

kommunikation och informationsutbyte.

Alla dessa verktyg och tillimpningar ir helt klart prak-
tiska, men langt ifrin tillrickliga for att sikerstalla ett
obehindrat flode av information och varor i ett europe-

iskt samhille som ska f6rbli varakeigt flersprakigt.



2.1 SPRAKGRANSER HALLER
TILLBAKA DET EUROPEISKA
INFORMATIONSSAMHALLET

Vi kan inte forutsiga exakt hur det framtida informa-
tionssamhillet kommer att se ut. Det ar 4nda myc-
ket troligt att kommunikationsteknologirevolutionen
kommer att fora samman talare av olika sprik pa nya
satt. Darmed okar kraven pa individen, som behéver la-
ra sig nya sprik, men i synnerhet pa teknikutvecklare,
som behéver ta fram nya l6sningar for 6msesidig forsta-
else och kunskapsutbyte. I dagens globala ckonomi och
informationssamhalle leder nya typer av media till 6kad
interaktion mellan olika sprak, sprikbrukare och infor-
mationsinnehill. Den popularitet som vi ser hos socia-
la medier (Wikipedia, Facebook, Twitter, YouTube och
Google+) ir bara toppen pa isberget.

| det globala informationssamhallet konfronteras
vi med olika sprék, sprakbrukare och
informationsinnehdll.

At skicka text i gigabytemingder runt virlden ir idag
gjort pa nigra fa sekunder, si snabbt att vi inte ens hin-
ner uppfatta att texten ir pa ett sprak som vi inte forstar.
Enligt en firsk EU-rapport képer 57 % av internetan-
vindarna i Europa varor och tjanster pa ett sprak som in-
te ar deras modersmal. Engelska 4r det vanligaste fraim-
mande spriket, foljt av franska, tyska och spanska. Av
anvandarna ldser 55 % innehdll pa ett frimmande sprak
och 35 % anvinder ett annat sprak for att skriva epost
eller kommentarer pi webben [2]. S& sent som for nagra
ar sen kunde man kalla engelska webbens lingua franca
— den overvildigande merparten av innehallet pa web-
ben var da pa engelska — men situationen har nu forind-
rats drastiskt. Andelen webbinnehall pé andra europe-
iska sprak (och andra sprak dverhuvudtaget) har vuxit

explosionsartat.

Overraskande nog har denna globala sprakliga klyfta in-
te face sdrskile mycket uppmiarksamhet i det offentli-
ga samtalet, trots att den vicker en stor och akut fra-
ga: Vilka av Europas sprik kommer att frodas i framti-
dens sammanlankade informations- och kunskapssam-

hille och vilka ar démda till undergang?

2.2 HOTET MOT VARA SPRAK

Boktryckarkonsten okade informationsutbytet i Euro-
pa, men samtidigt ledde den till manga europeiska
spraks underging. Regional- och minoritetssprik upp-
hojdes sillan till rangen av skrivna standardsprik. Sprak
som korniska (nistan utdétt pa 1700-talet men nu ater-
upplivat) och dalmatiska (utdétt pa 1800-talet) forblev
dirfor enbart talade sprakformer, vilket i sin tur begrin-
sade deras anvindbarhet i Europas nya sprékliga ekolo-
gi. Har turen nu kommit till vira nutida skriftsprak pa

grund av internet?

Europas sprékliga mangfald &r en av véra rikaste
och viktigaste kulturskatter.

De ungefir 80 sprak som talas i Europa ir en av vara ri-
kaste och viktigaste kulturskatter och en central del av
den unika europeiska samhillsmodellen [3]. Aven om
sprak som engelska och spanska troligen kommer att
overleva pa den framvixande digitala marknaden, kan
manga andra av vara sprik sannolike bli 6verflodiga i ett
sammanlinkat informationssamhille. En sidan utveck-
ling skulle forsvaga Europas globala position och den
skulle std i motsats till den strategiska principen om varje
europeisk medborgares samhillsdeltagande pa lika vill-
kor oavsett sprak.

I en UNESCO-rapport om flersprakighet understryks
sprakets nyckelroll for utévandet av grundliggande rit-
tigheter sisom uttryckande av politiska asikter, utbild-

ning och samhillsdeltagande [4].



2.3 SPRAKTEKNOLOGI AR EN
NYCKELTEKNOLOG!

Ekonomiska satsningar pa sprakbevarande handlar tra-
ditionellt framfér allt om sprikundervisning och éver-
sattning. Enligt en uppskattning uppgick marknaden
for oversittning, tolkning, mjukvarulokalisering och
webbplatsglobalisering i Europa till 8,4 miljarder euro ar
2008 och beriknades stiga med 10 % irligen [S]. Anda
motsvarar detta bara en liten del av dagens och morgon-
dagens behov av informationsutbyte mellan sprak. Den
enda realistiska losningen for att sikerstilla att mor-
gondagens europeiska sprakliga ekologi uppvisar samma
mangfald och djup dratt anvinda oss av teknologi, precis
som vi anvander teknologi for att uppfylla vara energi-

och transportbehov, m.m.

Europa behdver robust sprékteknologi ill lag
kostnad fér alla europeiska sprak.

Sprikteknologi for alla former av skriven text och talat
sprak kan hjilpa manniskor att samarbeta, gora affirer,
utbyta kunskap och delta i den samhilleliga och politis-
ka debatten oavsett sprikskillnader och datormognad.
Sprikteknologi finns ofta dold under ytan som en kom-
ponent i komplexa mjukvarusystem. Redan idag mojlig-

gor den:

= informationssokning med sokmotorer

= stavnings- och grammatikkontroll

produktrekommendationer i webbutiker

GPS:er som talar till anvindaren

= Oversittning av webbsidor online

Sprikteknologi bestir av en rad basteknologier, som
kan anvindas i olika typer av tillimpningar. Syftet med
META-NET-vitbockerna ir att belysa i vilken grad des-

sa basteknologier ar tillgingliga f6r Europas sprak.

For att behalla sin ledande position inom global innova-
tion, behéver Europa robust sprakteknologi till g kost-
nad for alla sina sprak, for integrering i nyckelapplika-
tioner. Utan sprikteknologi kommer vi inte i framtiden
att kunna dstadkomma en genuint effektiv anvindar-
upplevelse priglad av interaktivitet, multimedialitet och

flersprakighet.

2.4 SPRAKTEKNOLOGINS
MOJLIGHETER

Boktryckarkonsten innebar ett teknologiskt genom-
brott som ledde till att en text snabbt kunde mangfal-
digas med en mekanisk tryckpress. Minniskor behovde
utfora det médosamma arbetet med att lokalisera, bedo-
ma, Gversitta och sammanfatta kunskap. Det drojde till
Edison innan det gick att bevara talat sprik for eftervirl-
den, och da med en teknik f6r enbart analog lagring och
kopiering.

Med hjilp av sprikteknologi kan vi idag forenkla och
automatisera versittning, innehillsproduktion och in-
formationshantering for alla Europas sprik. Teknologi
mojliggdr ocksd littanvinda talbaserade granssnitt for
hemelektronik, maskineri, fordon, datorer och robotar.
Fullskaliga kommersiella och industriella tillimpningar
ar fortfarande i sin linda, men forskning och utveckling
inom sprakteknologi uppvisar redan resultat som anty-
der en stor potential. Exempelvis finns nu maskinover-
sittning av godtagbar kvalitet inom specifika fackomra-
den och prototypsystem har tagits fram for flersprakig
informationshantering och innehéllsproduktion pa fle-
ra europeiska sprak.

Precis som har varit fallet med ménga andra teknolo-
gier, utvecklades de forsta sprakeeknologitillimpningar-
na — som t. ex. talbaserade anvindargrinssnitt och dia-
logsystem — for smala doméner, och hade ofta begrin-
sad funktionalitet. Marknadspotentialen 4r dock enorm

inom utbildnings- och néjesindustrin for integrering



av sprikteknologi i spel, edutainmentpaket, bibliotek,
simulerings- och utbildningsprogramvara.

Mobila informationstjanster, datorstodd sprakinlir-
ning, e-utbildningsplattformar, programvara for sjalv-
test och plagiatdetektering r nagra tillimpningsomra-
den dar sprakteknologi kan spela en viktig roll.

Den popularitet som sociala media som Twitter och
Facebook atnjuter pekar pi ett behov av sofistikera-
de sprikteknologifunktioner som kan félja inligg, sam-
manfatta diskussioner, pavisa opinionstrender, identifi-
era kinsloreaktioner, uppticka upphovsrittsintrang el-

ler spara missbruk.

Sprékteknologi bidrar till att motverka
att spréklig méngfald uppfattas
som ett “handikapp”.

Sprikteknologi innebir en oerhord chans for EU, ge-
nom att den erbjuder ett sitt att hantera den komplexa
fragan om méngsprakighet i Europa, det faktum att oli-
ka sprik anvinds naturligt sida vid sida i Europa i ni-
ringsliv, organisationer och skolor. Medborgarna beho-
ver dirmed stindigt kunna kommunicera éver sprik-
grinser, och sprakteknologi kan bidra till att 6vervinna
denna sista barridr och samtidigt frimja fri och allmin
anvindning av de enskilda spraken.

P langre sikt kommer innovativ europeisk spraketekno-
logi att visa vigen for véara globala partners nir de bérjar
stodja sina egna mingsprakiga samhillen. Sprikteknolo-
gi kan ses som ett slags tekniskt hjilpmedel for att kom-
pensera for det "handikapp” som spraklig mangfald kan
uppfattas som, genom att det ger sprikgemenskaperna
storre tillgang till varandra.

Slutligen 4r ett aktivt forskningsomride anvindning av
sprakteknologi vid riddningsinsatser i katastrofomra-
den, dir systemfunktionen kan betyda skillnaden mel-
lan liv och déd. I framtiden kan vi 3 se livriddare i form

av intelligenta flersprakiga robotar.

2.5 SPRAKTEKNOLOGINS
UTMANINGAR

Aven om vi har sett stora framsteg inom sprakteknologi
under de senaste &ren, r takten i tekniska framsteg och
produktinnovation fortfarande for lig. Allmint anvin-
da funktioner som stavnings- och grammatikkontroll i
ordbehandlingsprogram ir typiskt ensprikiga och finns
bara for en handfull sprak.

Teknikutvecklingen behéver skyndas pa.

Aven om man nu med de Sversittningstjinster som ir
tillgangliga online snabbt kan fi en grovoversittning
av ett dokument, kommer de till korta om man kriver
en exakt och komplett Gversittning. Pa grund av det
minskliga sprikets komplexitet, 4r det ett tids- och re-
surskrivande foretag att bygga modeller av véra sprak
i mjukvara och testa modellerna i verkliga livet, nagot
som kraver ett stabilt langsiktigt finansieringsitagande.
Europa maste darfor behalla sin roll som pionjir nir
det giller att ta sig an de teknologiska utmaningar som
ett mingsprakigt samhille innebir genom att utveckla
ny metodologi for att accelerera utvecklingen pa bred
front. Har kan det handla savil om nya komputationella
paradigm som om tekniker for storskaligt decentralise-
rat kollektivt samarbete av den typ som Wikipedia har

stitt modell for ("crowdsourcing”).

2.6 HUR MANNISKOR OCH
MASKINER LAR SIG SPRAK

For att illustrera hur datorer hanterar sprak och varfor
detir ett sd svart problem att programmeradem sa att de
forstar och producerar sprik pa minsklig nivé, ska vi ta
en oversiktlig titt pa hur manniskor lar sig sitt eller sina
modersmal och andra sprik for att sedan se hur sprak-

teknologisystem fungerar.



Minniskor lar sigsprak pa tva sitt. Spidbarn lar sigsprak
genom att hora och ta del i interaktionen bland sina
foraldrar, syskon och andra personer i deras omgivning.
Vid ungefir tvé ars alder bérjar barnen sjilva yttra sina
forsta ord och korta fraser. Detta dr mojligt enbart dér-
for att manniskor har en genetiskt betingad forméaga att
upprepa och s sminingom lira sig att forst sprak (talat
sprak eller teckensprik) som riktas till dem.

Att lara sig ett andrasprik efter de tidiga barndomsaren
kraver betydligt storre medveten anstringning, framfor
allt darfor att barnet da inte ar omgivet av en sprikge-
menskap av modersmélstalare. I skolan lir man sig ofta
frimmande sprak genom att grammatisk struktur, ord-
forrad och stavning 6vas med hjilp av explicita lingvis-
tiska regler, tabeller och exempel.

Om vi nu istallet ser pa hur sprakteknologisystem ”lar
sig” sprak, finner vi samma tva huvudtyper av inlirning.
Statistiska (eller “datadrivna”) metoder fir sin sprak-
kunskap ur enorma mingder konkreta textexempel ge-
nom en process som kallas “maskininldrning”. For att
ta fram exempelvis ett stavningskontrollprogram racker
det med text pa ett sprak, medan parallella texter pa
tva eller flera sprak behovs for att trana ett maskinover-
sittningssystem. Maskininldrningsalgoritmen lir sig”
da monster for hur ord, korta fraser och hela meningar
oversatts.

De statistiska metoderna kraver normalt miljontals me-
ningar for att uppna godtagbar kvalitet. Detta ir en
viktig anledning till att sckmotorforetag vill samla in
si mycket text som majligt. Stavningsrittning i ordbe-
handlare och tjinster som Googles sokmotor och over-
sittningstjanst bygger alla pé statistiska metoder. Deras
stora fordel ar att datorn lar sig snabbt i en serie succes-
siva triningsomgingar, dven om kvaliteten kan variera
godtyckligt.

Den andra typen av sprikteknologisystem anvinder ex-
plicit formulerade regler. Ett regelbaserat maskinéver-

sittningssystem bygger t. ex. pa att sprakvetare, dataling-

vister och datavetare tillsammans explicit kodar gram-
matiska analyser (8versittningsregler) och sammanstil-
ler lexikal information (ordlistor), nagot som kriver
mycket tid och arbete. Utvecklingen av nigra av de le-
dande regelbaserade maskinoversittningssystemen har
bedrivits kontinuerligt under mer 4n tva decennier. Den
stora fordelen med regelbaserade system ér att experter-
na har noggrannare kontroll 6ver sprikbearbetningen,
vilket gor det majligt att systematiske korrigera fel i be-
arbetningen. Det ar ocksa latt att ge anvindaren detalje-
rad terkoppling, vilket 4r en fordel sirskilt nir regelba-
serade system anvinds i datorstodd sprakinlidrning. Da
utvecklingen av regelbaserade sprakteknologisystem ir
forknippad med si hoga kostnader, har sidana system
med f& undantag utvecklats enbart for nigra fi stora

sprak.

Ménniskor &r sig sprak pé tvé satt: genom
exempel och genom att l&ra sig sprakliga regler.

Eftersom de statistiska och regelbaserade systemen ten-
derar att uppvisa komplementira styrkor och svaghe-
ter, fokuserar forskningen nu pa att utveckla hybridsy-
stem med kombinationer av de tvi metoderna. Dessa
har dock hittills inte ront samma framgang i kommer-
siella tillimpningar som i forskningslaboratorierna.

Som vi har sett i detta avsnitt, 4r manga av de mest an-
vinda tillimpningarna och tjinsterna i dagens informa-
tionssamhille starke beroende av sprikteknologi. Det-
ta giller inte minst den europeiska ekonomin och in-
formationssamhillet. Aven om denna teknologi har ut-
vecklats starkt under senare ar, har sprikteknologin fort-
farande en enorm forbittringspotential nir det giller
systemens kvalitet. I de tva foljande avsnitten beskriver
vi vilken roll svenska spraket spelar i det europeiska in-
formationssamhillet samt presenterar en 6versikt over

befintlig sprikteknologi for svenska.



SVENSKA | DET EUROPEISKA
INFORMATIONSSAMHALLET

3.1 BAKGRUNDSFAKTA

Enligt Parkvall [6] utgor modersmalstalare av svenska —
med svenska som enda modersmél — omkring 85 % av
Sveriges befolkning, motsvarande omkring 7,7 miljoner
minniskor. Av de aterstiende 15 % (ca 1,35 miljoner),
kan de som vuxit upp i Sverige antas ha forvirvat svens-
ka i barndomen parallellt med ett annat sprak (ett in-

hemskt minoritetssprak eller ett invandrarsprik).

Svenska ér officiellt sprék i Sverige och Finland.

Ungefir lika ménga (1,35 miljoner) av Sveriges invina-
re var 2010 fodda utomlands enligt Statistiska Central-
byran (SCB; http://www.scb.se). Den utrikes fodda be-
folkningen inbegriper adoptivbarn, personer fodda ut-
omlands av svenska forildrar, samt finlands- och est-
lands-svenskar (se nedan). Tillsammans har dessa grup-
per omkring 100 000 medlemmar. I figur 1, avseen-
de 2006, visas fordelningen pé olika sprikgrupper (mo-
dersmélstalare) i Sverige [6].

Parkvall [6] uppskattar antalet talare av frin standarden
kraftigt avvikande svenska dialekeer till ca 185 000, av
vilka 5 000-10 000 talar varieteter som kanske hellre
bor betraktas som egna sprak (som ilvdalska och éver-
kalixmal i figur 1).

P4 det stora hela ar dock de geografiska sprikskillna-
derna inom Sverige macttliga, och precis som i andra in-

dustrialiserade linder talar minniskor fodda efter and-

ra varldskriget i allmanhet en standardvariant av spra-
ket, dir i stort sett bara fonologiska egenheter avsljar
ens regionala ursprung. Givetvis forekommer aven en
del lexikala avvikelser fran standarden, men morfosyn-
taktiska skillnader 4r numera knappast mer utpriglade
mellan landsindar 4n mellan generationer. Svensktalan-
de i Finland har i stort sett foljt samma utveckling, dven
om lokala dialekter ar vid nagot bittre vigor dir dn i Sve-
rige. Foga forvanande har dven sprakligt material som
forknippas med moderniteter ofta ldnats fran eller kal-
kerats pa finska pa Ostersjons dstra sida.

De dialektala skillnader som trots allt kvarstir inom det
svenska sprikomridet 4r nistan helt begrinsade till det
talade spraket, och for exempelvis tidningstext dr det
nist intill omojligt att bestimma dess geografiska ur-
sprung. Detta ar svért till och med for finlandssvensk
press, sandr som pa ett mindre antal uppenbara fenni-
cismer, huvudsakligen rérande specifike finlindska for-
héllanden.

Antalet dagstidningar i Sverige uppgick 2008 till 168
stycken, och antalet ir timligen stabilt trots fallande
upplagesiffror. Med "dagstidning” avses i den officiella
statistiken en publikation som utges atminstone tre da-
gar i veckan. 26 182 "bocker och broschyrer” publice-
rades i Sverige 2008, en siffra som har stigit betydligt
under det gingna artiondet. Antalet bestar till 86 % av
originalverk och till 14 % av oversittningar. En av fyra
"bocker och broschyrer” trycktes pé ett sprik annat dn
svenska, vilket i ndstan samtliga fall betydde engelska,

snarare in nagot av de inhemska spraken eller invand-


http://www.scb.se

Officiellt majoritetssprak

Svenska 852 %

Officiella minoritetssprak

Inhemska sprik utan officiellt erkinnande

Finska (inklusive 2,5%  Svenske teckensprak 0,1%

tornedalsfinska/meinkieli) Alvdalska ("dialekt” av svenska) 0,02 %
Romani 0,1% Overkalixmal ("dialekt” av svenska) 0,02 %
Samiska sprak 0,05 %
Jiddisch 0,01 %

Storre invandrarsprik utan officiellt erkinnande

Serbokroatiska 1,2% Arameiska 0,4 %
Arabiska 1,0% Turkiska 0,4 %
Kurdiska 0,7% Somaliska 0,3 %
Spanska 0,7%  Ungerska 0,2 %
Tyska 0,7% Ryska 0,2 %
Persiska 0,6 % Thailindska 0,2 %
Norska 0,6 % Kantonesiska 0,1 %
Danska 0,6 % Grekiska 0,1 %
Polska 0,5% Estniska 0,1 %
Albanska 0,5 %
Engelska 0,5%  Ovriga invandrarsprik 2,3 %

1: Sprék i Sverige (procent modersmélstalare av befolkningen)

rarspraken. Hela 22 % av all originallitteratur som pub-

licerades i Sverige 2008 var pa engelska.

Tilliggas kan att UNESCO:s databas Index translatio-
num (http://www.unesco.org/xtrans/) nimner 31 474
oversiteningar till svenska, och 31 358 fran detta sprik.
Det faktum att SCB riknar omkring 3 000 oversitt-
ningar till svenska enbart i Sverige ger intrycket av att
de tvé killorna har drastiskt olika datamingder. Dock
innehaller Index translationum efter 2005 ca 2 500 Sver-
sittningar med svenska som mélsprak, ndgot som ligger

timligen nira SCB:s siffra.

Enligt den finlindska Statistikcentralen (htep://www.
stat.fi), produceras arligen ungefir 500 svensksprikiga
originaltitlar i Finland, till vilket kommer ett hundratal

oversiteningar till detta sprik.

Inom populirkulturen kan noteras att av de musikstyc-
ken som 2010 spelades oftast i Sveriges Radios P3 [7]
sjongs 88 % pa engelska (fem var pa svenska och en pa
franska; noteras kan att dtskilligt av det engelsksprakiga
materialet framférdes av svenska artister). P4 andra po-
pularmusikaliska topplistor brukar svenskan dock klara

sig nagot battre.

Vad televisionsmediet betriffar var 74 % av de program
som sindes pa SVT 1999 inhemskt producerade, vilket
normalt innebir att svenska (eller, i nagra fall, nagot av
de nationella minoritetsspraken) anvindes. I de kom-
mersiella kanalerna TV3, TV4 och TVS var denna an-
del mellan 12 % och 49 % [8, 79]. Aterigen innebir "an-
nat sprik in svenska” nistan undantagslost engelska, i

synnerhet i de reklamfinansierade kanalerna.
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I Finland erbjuds tvé radiokanaler pa svenska (http://
svenska.yle.fi), och nistan 20 timmars sindningar per
vecka i public service-teve. Dartill kommer en jamfor-
bar miangd tevematerial som enbart sinds 6ver webben.
Pa biograferna svarade svensksprikig film f6r en fjirde-
del av biobesoken kring millennieskiftet [8, 85], dar —
aterigen — engelska svarade f6r den forkrossande majo-

riteten av aterstoden.

3.2 KARAKTARISTIKA FOR
SVENSKAN

Pé det stora hela ir svenskan timligen representativ for
europeiska sprak i allminhet, och germanska sprik i syn-
nerhet. De mest “exotiska” detaljerna i spraket aterfinns
inom fonologin, dir bland annat foljande drag sticker

ut:

= ctt fonematiskt tonaccentsystem,

» forekomsten av det tvirsprakligt ovanliga fone-

met /f/,

= ctt pifallande stort vokalsystem, med frimre runda-
de vokaler (och till och med tre grader av lipprund-

ning for tripletten /¢ y /), samt

= timligen liberal fonotax, med tre konsonanters an-
satser och kodor med fyra konsonanter, vilket leder

till en halv miljon potentiella stavelser.

Strukeurellt sett foljer svenskan i huvudsak de ovriga
germanska spriken, med bland annat V2-ordfsljd. Som
exempel pa mer udda drag kan nimnas placeringen av
negationen fore det finita verbet i underordnade satser,
och forekomsten av en “reflexiv possessiv’-form i tredje
person (d.v.s. en sirskild possessivform siz som anvinds
om och endast om dgaren och det dgda dr koreferentiel-
la).

Likt exempelvis tyska, dgnar sig svenska girna it sam-
mansattningar, vilket kan skapa ganska linga ord. Sam-

mansittningar markeras av modersmélstalare fonolo-

giskt med tonaccent-ménster, och i preskriptiv tradition
skrivs de utan mellanslag mellan de ingaende orden. Hos
manga skribenter skiljer sig dock tal och skrift harvid-
lag, satillvida att sammansittningar girna skrivs som se-
parata ord (s.k. “sirskrivning”), vilket kan vara relevant
i sprakteknologiska sammanhang. For skribenter som
foljer traditionella normer foreligger alltsa en skillnad
mellan ling hirig och linghirig, men denna distinktion

foljs inte av alla.

Svenskan &r témligen representativ fér europeiska
sprék i allménhet.

3.3 UTVECKLINGEN UNDER
SENARE AR

Spriklagstiftning existerade knappt i Sverige innan
1999, di en ny lag upphéjde fem sprak (finska, samis-
ka, romani, jiddisch och tornedalsfinska/meinkieli) till
“nationella minoritetssprak” I samma veva ratificerade
Sverige den europeiska minoritetssprakskonventionen
med avseende pa dessa. Det konkreta resultatet av detta
ar dock begrinsat, och reformerna kan inte utan viss ritt
betraktas som kosmetiska.

Efter minoritetssprikslagen ansags det frin en del hall
att det var mirkligt att en nation hade officiella mino-
ritetssprak, men inget ofhiciellt majoritetssprik. Precis
som i atskilliga andra linder, sisom Storbritannien och
USA funderade majoritetsspriket de facto som landets
officiella, men saknade erkidnnande de jure. Denna situ-
ation forindrades dock 2009 i och med en ny lag som
stadfaste svenskans roll som landets "huvudsprik”. Lag-
texten i sin helhet kan lasas i Svensk forfattningssamling
nr. 2009:600 [9].

Det kan svérligen fornekas att texten ir en smula vag.
Den papekar det sjilvklara faktumet att “svenska ar hu-

vudsprak i Sverige”, och att "alla som ar bosatta i Sverige
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ska ha tillgang till” detta. Talare av vilket sprak det 4n
vara mande ska "ges mojlighet att utveckla och anvin-
da” detta. Det allminna har ett “sirskilt ansvar” for att
svenska, de fem officiella minoritetsspriken och svenskt
teckensprik utvecklas.

Det nidrmaste den nya lagen kommer konkreta foreskrif-
ter torde vara paragraf 10, dir det framhalls att “spraket
i domstolar, forvaltningsmyndigheter och andra organ
som fullgor uppgifter i offentlig verksamhet ér svens-
ka”. Anmailningar frén savil privatpersoner som organi-
sationer har inkommit, dir fall patalats ddr myndigheter
anses otillborligt ha frimjat engelska pa svenskans be-
kostnad. Det har i allminhet rért sig om symbolfrigor
sdsom departementens och hovets internetadresser, vil-
ka ursprungligen var enbart engelsksprakiga. Dessa an-
milningar har ront varierande grad av framging.

For en 6versike (pa franska) av spraklagstiftning i Sveri-
ge (eller f6r den delen vilket annat land som helst) re-
kommenderas den kanadensiska sajten Laménagement
linguistique dans le monde (http://www.tlfq.ulaval.ca/
axl), som ir si tillforlitlig man kan begira av ett arbete

som har som ambition att ticka in hela virlden.

3.4 OFFICIELLT STOD FOR
SVERIGES SPRAK

Som tidigare nimnts har svenska fram till nyligen inte
haft nagot de jure erkannande som officiellt sprak i Sve-
rige, och dven om detta sedan 1917 varit fallet i Finland,
har myndigheterna i allmanhet inte blandat sig i sjilva

sprakets utveckling eller karakear.

Svenska blev officiellt sprak i Sverige férst 2009,
en status som minoritetsspraken fick redan 1999.

Offciella eller halvofficiella organisationer, sisom Klar-
spraksgruppen, Svenska Akademien och Svenska sprak-

nimnden har dock engagerat sig i sprakvirdsfragor, och

deras rekommendationer ses ofta som officiellt sank-
tionerade. I Finland spelar Institutet for de inhemska
spriken en liknande roll. 2006 bildades s& pa initiativ
av den svenska regeringen Sprakridet, som kallar sig
sjalvt for "Sveriges ofhciella organ fér sprakvard och
sprakpolitik” Sin uppgift beskriver man som att "be-
driva sprikvard och pa vetenskaplig grund oka, levan-
degora och sprida kunskaper om sprik, dialekeer, folk-
minnen, namn och sprikligt burna kulturarv i Sveri-
ge”. P den engelsksprakiga versionen av ridets hem-
sida (http://www.sprakradet.se/international) nimner
man dven bland sina uppgifter att bevaka statusen och
anvindandet av spriken i Sverige (de officiellt erkin-
da samt svenskt teckensprak), och att verka for nordisk
spriklig sammanhéllning.

Hirutover finns ett antal privata initiativ, som i allmin-
het dgnar sig it att bekdmpa anglicismer och engelskans
utbredning pé svenskans bekostnad. Det mest aktiva av
dessa forefaller vara Sprakforsvaret, som ibland hors i

den offentliga debatten.

3.5 SPRAK | UTBILDNINGS-
SYSTEMET

Utbildningssystemet i Sverige och Svenskfinland funge-
rar i huvudsak pa svenska, men oro uttrycks ibland for
engelskans frammarsch. Universitetsutbildning pa eng-
elska ar ingen ovanlighet, och pa en del institutioner be-
drivs undervisningen rentav huvudsakligen pa engelska,
timligen oberoende av nirvaron av utlindska giststude-
rande [8,25,29f]. 1999 fick 2-3 % av grundskoleclever-
na sin skolging pé ett annat sprak an svenska, vilket i tre
fjirdedelar av fallen betydde engelska [8, 18f ]. Denna fo-
reteelse tycks inte ha kartlagts vidare under det gingna
artiondet, men Falk papekade att andelen var stigande.
Hon citerade ocksa studier som visade att dessa skolbarn

var simre pa svenska in sina kamrater i svensksprakiga

skolor [8, 19].
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Det finns 4ven ett mindre antal grundskolor som an-
vinder andra sprik (tyska, franska, finska ...) som sitt
huvudsakliga undervisningssprak. Sarskilda finskspraki-
ga klasser har funnits (och gér det fortfarande, om in
i mer begrinsad utstrickning) i det kommunala skol-
systemet. Dirtill kommer sameskolorna, som bedriver
sin verksamhet pé svenska och samiska, samt dévskolor,
som anvander sig av svenskt teckensprak. De offentli-
ga skolornas anvindande av andra sprik 4n svenska har
emellertid huvudsakligen begrinsats att utanfor ordina-
rie lektionstid erbjuda modersmélsundervisning for in-
vandrarbarn. Sidan undervisning féreliggs skolan om
ett visst antal dértill berattigade barn visar intresse for
den. Berittigandet bygger pa att spriket i friga aktivt an-
vands i barnets hemmiljo. Virt att notera ar att det allesd
hir ror sig om sprak andra dn de officiella. De erkinda
minoritetsspriken ir dock gynnade genom att det for
dessa inte behovs mer 4n en enstaka individ for att sko-
lan ska vara tvungen att erbjuda modersmalsundervis-
ning.

I Finland erbjuds svensksprakig undervisning frin
forskole- till universitetsniva pd orter dir det finns en
svensksprikig befolkningsgrupp. Majoriteten av stu-
denterna ir givetvis finlandssvenskar, men en del skolor
har 4ven ett betydande inslag av dterinvandrade finnar
fran Sverige, samt av finlindska barn frin rent finskspra-
kiga hem — i det senare fallet handlar det om att forild-
rarna vill ge sina barn ett extra sprak “gratis”. Ibland har
oro uttryckes for att dessa, med sin avsaknad av tidigare
svenskkunskaper, skulle kunna agera “trojansk hast”, och
i praktiken frimja inférandet av finska som huvudsprik,

om inte i klassrummet, si atminstone pa skolgarden.

3.6 INTERNATIONELLA
ASPEKTER

Utanfor Sverige har svenska som sagt officiell status dven

i Finland, vars statistikmyndigheter riknar 290 000 mo-

dersmalstalare (motsvarande ca 5,5 % av landets befolk-
ning). Detta antal har stadigt sjunkit sedan andra virlds-
kriget, och andelen har minskat dnda sedan 1600-talet,
di de utgjorde 16,5 % av finlandarna.

Aven om den ibland ifragasitts, ar svenskans status i Fin-
land anmarkningsvirt stark med tanke pa dels minori-
tetens storlek och dels svenskans ringa internationella
gangbarhet (i juridiska termer handlar det inte ens om
en minoritet, utan om talare av det ena av republikens
tvd “inhemska sprik’, vilka i teorin ir helt likstillda).
Alla finsksprakiga maste studera svenska, dven om detta
givetvis inte med automatik innebir att de limnar skol-
systemet med solida kunskaper i spriket. De flesta gor
det faktiskt inte, men i en av EU initierad enkitunder-
sokning [10] ansagdnda 38 % av finlindarna med finska
som modersmal att de var férmdgna att fora ett samtal
pa svenska, vilket under omstindigheterna inte kan be-

traktas som en pafallande lig siffra.

Engelska &r det helt dominerande frammande
spréket i Sverige.

Inhemska svensktalande minoriteter dr hir (godtyck-
ligt) definierade som grupper dir spriket verlevt mer
an tre generationsvaxlingar hos en mer 4n forsumbar be-
folkningsandel. Sidana grupper har aven funnits i fyra
andra (nuvarande) linder: Ryssland (sma enklaver runt
S:t Petersburg och i Karelen; huvudsakligen avknopp-
ningar av den finlandssvenska befolkningen), USA (dir
spraket i 1600-talskolonin Nya Sverige overlevde till
strax efter 1800), Estland och Ukraina. Frin Estland
flydde dock majoriteten av de ca 8 000 estlandssvens-
karna (som bott i landet sedan itminstone 1200-talet)
till Sverige under andra varldskriget, och de kvarvarande
uppgar till pa sin hojd ett par dussin, snarare 4n hundra-
tals eller tusentals. Den ukrainska gruppen hirstamma-
de fran estlandssvenskar som deporterats pa 1700-talet.

De flesta av dessa flyttade till Sverige eller Nordamerika



1929, och bara en handfull finns kvar i Ukraina idag.
Forutom dessa grupper ér svensktalande utanfor Fin-
land och Sverige relativt nyanlinda invandrare eller per-
soner som tillfalligtvis bor och arbetar utomlands. Deras
antal 4r sannolikt runt 300 000 [11], och de ir koncen-
trerade till frimst 6vriga Norden, Visteuropa, USA, Ka-
nada och Australien. Inte i nagot av dessa lander ar dock
deras befolkningsandel mer dn hogst forsumbar.

Vad de svensksprikigas kontakter med andra sprikgrup-
per betriffar, kan forst noteras att de allra flesta finlands-
svenskar behirskar finska vil. Vad Sverige anbelangar,
framgar det ur EU:s enkdtunderokningar [12, 10] att
90 % av svenskarna anser sig vara kapabla att samtala pa
engelska, 28 % pé tyska, och 10 % pa franska. Under hela
efterkrigstiden har engelska varit ett obligatoriske skol-
imne, och de flesta skolbarn har dirutover studerat en-

dera tyska eller franska (mer sillan bada).

Sverige handlar mest med Tyskland, féljt av
Norge, Danmark och Storbritannien.

En nyligundersokning (htep://www.cf.se/epi/) visar att
svenskarna inte bara talar engelska i hogre utstrickning
an de flesta andra EU-medborgare, utan ocksa att de
talar spraket relativt vil. Konstant medieexponering 4r
forstas en viktig anledning till detta, men nigot sddant
stod finns inte for tyska eller franska. 1994 upphéjdes
spanska till samma status som de sistnimnda, alltsd som
méjlige tredje sprik (efter svenska och engelska) i skolsy-
stemet. Dess popularitet 6kade explosionsartat, och det
ar numera ett vanligare val bland eleverna 4n bade tyska
och franska. Denna exempell6sa framgang har i forsta
hand skett pa bekostnad av den tidigare stora tyskan.
2011 var Sveriges frimsta handelspartner (enligt SCB
— htep://www.scb.se) i tur och ordning Tyskland, Nor-
ge, Danmark, Storbritannien, Nederlinderna, Finland,
USA, Frankrike, Belgien, Kina och Ryssland.

Svenskarna reser mycket och girna, men anvinder tro-
ligen sallan andra sprak dn engelska i nagon storre ut-
strackning under sina utlandsvistelser. Likasi torde ut-
landska turister i Sverige ha stora svarigheter att gora sig
forstddda pa ndgot annat sprik in engelska (férutom, gi-
vetvis, svenska).

I korthet bestar den sprikliga vardagen for etniska
svenskar i Sverige av tva sprak: svenska och engelska.
Svenskarna ir stolta 6ver sina kunskaper i engelska, och
inte utan viss ritt; de flesta talar det, och de gor det rela-
tivt bra. [ ett internationellt (eller europeiskt) perspek-
tiv dr Sverige dock ovanligt genom att vara si beroen-
de av ett enda lingua franca — EU-statistiken [10] visar
att andra européer i stérre utstrackning har en mer va-
rierad repertoar av frimmande sprik. Nir responden-
terna tillfrigades huruvida de stodde tanken att (a) alla
EU-medborgare skulle behirska ett frimmande sprik,
samt (b) att alla skulle kunna tvé frimmande sprak, stod-
de svenskarna det forstnimnda helhjirtat, men motsatte
sig det sistnimnda i hogre utstrackning dn nigon annan
nationalitet.

Globalt sett ir svenska ett stort spriak (mer an 98 % av
virldens 6 000-7 000 sprak har firre talare). Dess nir-
varo i den offentliga miljén 4r dessutom 4nnu stérre an
vad dess talarantal antyder. Svenska ir i hogsta grad ett
vilmaende sprak i Sverige (om 4n inte i lika hog grad i
Finland), och p4 kort och medellang sikt ar det p intet
vis hotat. Aven om den enda konkurrenten i Sverige ir
engelska, kan denna konkurrens inte negligeras. Engels-
ka har redan en stark stillning i svenskarnas vardagsliv,

och ingenting tyder p4 att denna skulle sluta 6ka.

3.7 SVENSKA PA INTERNET

Svenska har en framskjuten position pa webben, och i
de undersokningar som gjorts med avseende pa detta,
brukar svenskan normalt vara ett av de 15-20 mest vil-

representerade (se t. ex. [13, 63]).
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Svenska &r ett litet sprak som &r stort p& webben.

Svenska ir exempelvis for tillfillet det elfte vanligaste
spriket pa Wikipedia. Aven med andra liknande matt
pi medienirvaro och styrka (filmindustri, ekonomisk
makt, osv.) ir svenska ett av de 20 storsta bland virl-
dens 6 000-7 000 sprik, trots att det bara 4r det (unge—
firligen) 85:¢ storsta i termer av antal modersmalstalare

[13, 55-64]. Svenska ar ocksa det dominerande spraket

isvenska etermedier, inklusive de mest sedda/avlyssnade
kanalerna. Det bor dock kommas ihag att mycket av det
utsinda materialet 4r av utlindske ursprung, vilket i den
overvildigande majoriteten av fall betyder anglosaxiskt.
Svenskar ar mer entusiastiska nitanvindare in de fles-
ta andra nationaliteter, och mer 4n tvé tredjedelar av de
vuxna anvander internet dagligen [14]. 85 % av befolk-
ningen i Sverige har bredbandsuppkoppling, och majo-
riteten dr uppkopplade fore fyra ars dlder.
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SPRAKTEKNOLOGI FOR SVENSKA

Sprikteknologi anvinds for att utveckla mjukvarusy-
stem som ska hantera manskligt sprik pa samma sitt
som vi r vana att méanniskor gor det. Minskliga sprak
upptrider huvudsakligen i talad och skriven form, men
aven naturligt i form av teckensprik, nirhelst behovet
uppstar. Talet och teckenspraket ar visserligen de alds-
ta och i evolutiondra termer mest naturliga formerna av
spraklig kommunikation, men nir det giller bevarande
och overforing av komplext informationsinnehall och
det mesta av minsklig kunskap, ir skriften den sprak-
form som dominerar scenen. Talteknologi och texttek-
nologi hanterar sprakets tvd huvudformer, med hjilp
av lexikon, grammatikregler och betydelsebeskrivning-
ar. Detta betyder att sprikteknologi forbinder spriket
med olika typer av kunskap, oberoende av den modali-
tet (tal eller text) kunskapen uttrycks i (se fig. 2).

I vir kommunikation kombinerar vi sprik med andra
kommunikationskanaler och informationsmedier. Ta-
let kombineras t. ex. med gester och ansiktsuttryck. Di-
gital text kombineras med bilder och linkas till ljud och
video. Filmer kan innehalla sprak i talad och skriven
form. Med andra ord 6verlappar och interagerar sprak-
teknologi med andra teknologier for hantering och for-
medling av multimodala och multimediala data.

Nedan ska vi ge en oversikt 6ver de huvudsakli-
ga anvindningsomridena for sprakteknologi, sarskilt
sprakkontroll, webbsokteknologi, talad interaktion och
maskinoversittning. Har ingar tillimpningar och bas-

teknologier som exempelvis

= stavningskontroll

» skrivstod vid textproduktion

= datorstodd sprikinlirning
= informationssokning

= informationsextraktion

= textsammanfattning

= frigebesvarande system

= taligenkinning

= talsyntes

Sprikteknologi ir att viletablerat och livligt forsknings-
omride. For den som ir intresserad av att fi veta mer om
dettavittforgrenade forskningsfalt finns ett antal grund-
laggande och oversiktliga arbeten, t.ex. [15, 16, 17, 18].
Innan vi overgar till att diskutera de specifika tillimp-
ningsomridena narmare, ska vi beskriva hur ett typiskt

sprikteknologisystem r uppbyggt.

4.1 TILLAMPNINGS-
ARKITEKTURER

Programvara f6r hantering av sprik bestir typiskt av ett
antal urskiljbara moduler, som avspeglar olika aspekeer
av spraket. Figur 3 visar i 6versiktlig och starke férenklad
form uppbyggnaden av ett typiskt textbearbetningssy-
stem. De forsta tre modulerna svarar for att ta hand om

den inkommande textens strukeur och betydelse:

1. forbearbetning: “stidar” texten, analyserar eller tar
bort formateringsinformation, samt bestimmer vil-

ket eller vilka textens sprak ar, etc.
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2: Sprakteknologi

2. grammatisk analys: hittar verbet och dess argument
(subjeke, objek, etc.) och andra satsdelar, och utfor

en grammatisk analys av meningsstrukturen.

3. semantisk analys: disambiguerar flertydiga uttryck
(d.v.s. bestimmer vilken betydelse uttrycket hariden
aktuella kontexten), hanterar koreferens, alltsi av-
gor vilka pronomen och substantiv som refererar till
samma sak, samt representerar sprikliga uttrycks be-

tydelse i en form som kan hanteras av datorprogram.

Efter denna grundliggande textanalys kan specaliserade
moduler ta sig an specifika uppgifter, t. ex. automatisk

textsammanfattning eller databassokning.

I ndsta avsnitt beskriver vi 6versiktligt nigra centrala
anvindningsomriden for sprakteknologi. Darefter fol-
jer en oversike over aktuell sprikteknologiforskning och
-utbildning i Sverige samt over tidigare och nuvaran-
de forskningsprogram. Slutligen presenterar vi en ex-
pertuppskattning av tillgangen till centrala spriktekno-
logiverktyg och -resurser for svenska, i termer av sidana
faktorer som tillginglighet, mognad och kvalitet. I slutet
av detta avsnitt ges en sammanfattande lagesoversiktien
tabell (figur 9 pé sidan 29). Tillimpningar och resurser
som i texten aterges med fetstil dterfinns dven i denna ta-
bell. Dessutom finns i slutet av detta avsnitt en jimforel-
se mellan svenska och de andra spraken i vitboksserien

med avseende pa tillgingen till sprikteknologiresurser.

4.2 CENTRALA
ANVANDNINGSOMRADEN

Hir fokuserar vi pd de mest centrala tillimpningarna
och resurserna samt ger en 6verblick 6ver aktiviteter in-

om sprakteknologiomradet i Sverige.

4.2.1 Sprakgranskning

De flesta ordbehandlingsprogram har numera en stav-
ningskontrollfunktion som markerar felstavningar och
foreslar korrekea alternativ. De tidigaste stavningskon-
trollprogrammen jimforde en lista 6ver orden i texten
med en inbyggd lista over rattstavade ord. Dagens sprak-
granskningsverktyg 4r mycket mer avancerade. Med
hjilp av sprakspecifik grammatisk analys kan de upp-
ticka fel bide i ordbéjning (t. ex. felaktiga pluralformer)
och i satsbyggnad, exempelvis att verb saknas i en me-
ning eller att fel artikel- eller adjektivform anvinds med
ett substantiv (t. ex. *en *stor fordon). Diremot kommer
ett sprakgranskningsprogram troligen inte att hitta nag-
ra fel i foljande text [19]:

I have a spelling checker,
It came with my PC.
It plane lee marks four my revue

Miss steaks aye can knot sea.
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3: En vanlig applikationsarkitektur fér textbearbetning

For att programmet ska kunna hitta denna typ av fel
krivs i regel en analys av kontexten, som i féljande ex-
empel dir kontexten hjilper oss att avgéra om det sista
pronomenet i meningen ska vara ental (singular) eller

flertal (plural):

» Faxen [maskin] blev tydligen skickad [ENTAL] forra
veckan, men jag har inte sett dezn.
[meddelanden)

[FLERTAL] forra veckan, men jag har inte sett dem.

m fuxen

blev tydligen skickade

For en analys av den hir typen behévs antingen sprak-
specifika grammatiker, formulerade och kodade for
sprakteknologimjukvaran av experter — en mycket ar-
betskrivande procedur — eller en statistisk sprakmodell.
I det senare fallet beriknar modellen sannolikheten for
ett visst ord i en viss position (t.ex. mellan tvi and-
ra ord). Till exempel: solig bardisk ir en mycket san-
nolikare ordsekvens an solig bar disk (med sirskrivning
av sammansittningsleden). En sidan statistisk sprakmo-
dell kan skapas automatiske utifrin stora miangder (kor-
rekt) text, en textkorpus. Oavsett vilken metod som an-
vinds, har de flesta tillimpningarna utvecklats for eng-
elska, och det behéver inte med nodvindighet vara sa
att de utan vidare kan anvindas pé svensk text, eftersom
svenska uppvisar storre frihet i ordfoljden och anvinder
en stor m'a'mgd sammansattningar.

Sprikgranskning anvinds inte bara i ordbehandlings-

program. Sprakgranskningsverktyg terfinns dven inte-

grerade i form av skrivstodsfunktioner i system for do-
kumentproduktion, d.v.s. system avsedda for produk-
tion av standardiserade manualer och annan dokumen-
tation for exempelvis komplexa produkter och system
inom IT, vard och industri. I syfte att undvika kundkla-
gomal om anvindningssvarigheter och skadestindskrav
som ytterst beror pa svarbegripliga instruktioner, fo-
kuserar foretag i 6kande grad pé kvaliteten i sin do-
kumentation, samtidigt som de i 6kande grad riktar
sig till en internationell marknad (med 4tféljande Gver-
sittning och lokalisering av produkter och dokumenta-
tion). Sprakteknologiska komponenter i systemen for
dokumentproduktion hjilper darvid de tekniska skri-
benterna att anvinda det ordforrad och den menings-
byggnad och 6vriga sprikliga strukturer som foreskrivs

i foretags- och branchspecifika skrivregelsamlingar.

Sprékgranskning - frén ordbehandling il
generellt skrivstéd.

Det finns ett litet antal svenska foretag som anvinder
eller erbjuder produkter och tjanster av detta slag, dir-
ibland Scania och nagra mindre sprikteknologiforetag.
Sprikgranskning anvinds dock inte enbart i stavnings-
kontrollprogram och system f6r dokumentproduktion.
Den férekommer 4ven i datorstodd sprakinlirning och
for att foresla alternativa (korrigerade) sokord i sékmo-

torer, som Googles Menade du ...-forslag.
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4: Sprékkontroll (8verst: statistisk, underst: regelbaserad)

Oribi (http://www.oribi.se) dr ett svenske sméforetag
som utvecklar datorstod — bla. stavningskontroll och
ordprediktion — for personer med lds- och skrivsvarig-

heter.

4.2.2 Sdkning pé& webben

Sokning pd webben, i intranit eller i digitala bibliotek 4r
formodligen den mest spridda tillimpningen av sprak-
teknologi idag, samtidigt som den paradoxalt nog ar re-
lativt underutvecklad i det avseendet. Googles sokmo-
tor, som introducerades 1998, svarar idag for ungefir
80 % av alla sokningar pa webben [20]. Verbet googla
aterfinns redan i svenska ordbocker (t. ex. i senaste upp-
lagan av SAOL). Googles sokgrinssnitt och triffsida har
inte forandrats i grunden sen den férsta versionen. Dire-
mot har man infért bade stavningskorrigering och en ru-
dimentir semantisk sokning som bygger pa en kontextu-
ell analys av sokorden i relation till andra ord i sokfragan
[21]. Googles framgangar visar hur tillgang till stora da-
taméngder i kombination med effektiva indexeringstek-
niker och statistiskt baserad sprikteknologi kan produ-
cera godtagbara resultat for denna typ av sokningar pa
webben.

Nir informationsbehoven vixer i komplexitet blir det
dock viktigt att kunna bygga in mer sprikkunskap i sy-
stemen for att kunna tolka sokfragorna och texten i de
dokument som soks fram. Hir har man experimenterat
med att anvinda den semantiska informationen i lexi-
konresurser (t. ex. maskinlisbara begreppsordbocker -

tesaurusar — som WordNet for engelska eller SALDO

for svenska [22]) och dirvid lyckats forbittra sokresul-
taten genom att anvanda synonymer till de ursprungliga
sokorden, t. ex. atomkraft, kirnkraft and kirnenergi, el-
ler rentav bara mer 16st relaterade ord (som fission eller

reaktor).

Nasta sdkmotorgeneration behéver mycket mer
sofistikerad sprakteknologi.

Nista generation av sokmotorer maste anvinda mycket
mer sofistikerad sprikteknologi, sdrskilt for att hantera
sokfrigor formulerade som riktiga frigor eller uppma-
ningar snarare in som en mangd sokord. For en sokfra-
ga som Ge mig en_forteckning over alla foretag som har
kopts upp av andra foretag under de senaste fem dren,
kravs bade en syntaktisk och en semantisk analys. Ett
soksystem méste dven indexera dokumentsamlingen for
att snabbt hitta de relevanta dokumenten. For att kom-
ma fram till ett svar pa fragan behover sckmotorn analy-
sera dess grammatiska strukeur for att forstd att vad som
efterfragas dr de foretag som har blivit uppképta och in-
te de foretag som stitt for uppkopen. For att kunna tolka
uttrycket de senaste fem dren méste systemet bestimma
vilket tidsintervall det handlar om och f6rsti att inne-
varande ar ska riknas med i det. Frigan ska sedan mat-
chas mot en mycket stor mingd texter for att finna in-
formationsfragment som tillsammans kan anvindas f6r
att sitta ihop ett svar. Matchningsprocessen kallas in-

formationssokning och inbegriper bland annat metoder
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5: Webbsékning

for att soka igenom dokumentsamlingen och rangord-
na soktriffarna. For att sammanstilla den efterfragade
forteckningen Gver foretag, méste systemet kinna igen
de ordféljder i dokumenten som utgor foretagsnamn ge-

nom en process som brukar kallas namnigenkanning.

En 4nnu st6rre utmaning bestar i att matcha en sok-
fraga pa ett sprik med dokument pa ett annat sprik.
Tvarspraklig informationssokning innefattar oversitt-
ning av sokfragan till alla sprak som férekommer i do-
kumentsamlingen samt oversattning av de funna doku-
menten till anvindarens sprak. Utvecklingen gar snabbt
dirhan att alltmer information pa webben ar multime-
dial, vilket skapar ett behov av motsvarande sokfunktio-
ner direke i bild-, ljud- och videodata. I ljud- och video-
data maste en taligenkdnningsmodul anvindas for att
omvandla talat sprik till text, som sedan kan matchas
mot en sokfraga. Bade allminna teknologier med 6p-
pen killkod som Lucene och SOLr och internationel-
la soklésningar som FAST och Exalead anvinds flitige
av foretag som grundkomponenter i specialiserade sok-

16sningar. Utvecklingen fokuserar i sadana foretag pa att

tillhandahilla tilliggsmoduler och avancerade sokmo-
torer for webbportaler genom att utnyttja dmnesspeci-
fik semantisk information. Eftersom detta innebir mye-
ket resurskriavande bearbetningar, 4r sidana sckmotorer
ekonomiskt realistiska endast med relativt sm3 textkor-
pusar. Bearbetningstiden kan litt bli flera storleksord-
ningar storre an for en statistiskt baserad sckmotor som
Google. Detta tillsammans med behovet av relativt om-
fattande amnesspecifik domanmodellering gor att den-
na teknologi for nirvarande inte skalar upp f6r anvind-

ning pa webben som helhet.

I Sverige gjorde Hapax (http://www.hapax.com; nu
OpenAmplify) en stor satsning pd att utveckla den-
na typ av teknologi under aren 2000-2005. Ett f6-
retag som anvander sprikteknologi i flersprikiga sok-
l6sningar framfor allt for foretagsintranit 4r Findwi-
se (htep://www.findwise.com). Ett relativt nystartat

svenske foretag ir Gavagai (htep://www.gavagai.se).
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6: Talbaserad dialogarkitektur

4.2.3 Talad interaktion

Talad interaktion — dialoger mellan manniskor och da-
torsystem av olika slag — ar ett tillimpningsomrade for
talteknologi, alltsa att fa datorer att forstd och produ-
cera talat sprak. Talteknologi anvinds for att utveck-
la granssnitt som later anvindarna tala med tillimp-
ningarna istillet f6r att anvidnda bildskérm, tangentbord
och mus for interaktionen. Idag &terfinner vi sidana
talgrinssnitt eller dialogsystem i delvis eller helt auto-
matiserade talsvarstjanster, framfor allt hos foretag in-
om bank-, leverantors-, transport- och telekommunika-
tionssektorerna. Talgrinssnitt forekommer dven exem-
pelvis i GPS-system i bilar samt som ett alternativ till
pekskiarmen i smarttelefoner. Talgranssnitt eller dialog-

system omfattar foljande fyra forskningsomraden:

1. Automatisk taligenkinning (Automatic Speech Re-
cognition: ASR) omvandlar den ljudfsljd som an-
vandaren yttrar till den mest sannolika ordsekvensen

med hjilp av en statistisk modell.

2. Sprakanalys bestimmer yttrandets grammatiska
struktur samt tolkar anvindarens yttrande i rela-
tion till det aktuella systemet, med hjalp av regler

och/eller statistik.

3. Dialoghantering avgor pa grundval av det analysera-
de yttrandet och dialoghistorik vilken systemfunk-

tion som ska aktiveras.

4. Talsyntes (text-till-tal; Text-ro-Speech: TTS) genere-

rar en talad version av systemets svar.

En av de storsta utmaningarna for taligenkinningssys-
tem dr att med godtagbar noggrannhet avgéra vilka ord
en anvindare har yttrat. Det kan goras genom att be-
grinsa tillitna yttranden till en liten miangd nyckelord
eller genom att manuellt skapa sprakmodeller som tic-
ker en stor miangd yttranden och talare. Med maskinin-
larningstekniker kan sadana sprikmodeller dvan skapas
automatiskt frin taladatabaser eller talkorpusar, d.v.s.
stora samlingar transkriberade taldata. Om man begrin-
sar miangden yttranden som ett taligenkdnningssystem
kan hantera, leder detta inte sillan till att interaktionen
uppfattas som styltad vilket kan paverka acceptansen for
grinssnittet negativt. A andra sidan ir det forknippat
med betydande kostnader att skapa, anpassa och under-
halla omfattande sprakmodeller. Dialogsystem som in-
kluderar sprikmodeller (normalt automatiskt skapade
fran talkorpusar) och som tilliter anvindarna att uttryec-
ka sina 6nskemal pa ett mer varierat sitt — t. ex. genom
attinleda dialogen med Hur kan jag sti till tjinst ? - ten-

derar att accepteras bittre av anvindarna.

Talteknologi anvénds fér att utveckla grénssnitt
som later anvéndarna tala med tilldmpningarna
istéillet for att anvéinda bildskérm, tangentbord
och mus fr interaktionen.
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I kommersiella system anvinds ofta yttranden inlista av
professionella inldsare for att generera talgrinssnittets
svar. Om svaret inte ska innehélla ndgon del som ar be-
roende av den specifika kontexten eller av anvindardata,
utan ett inspelat yttrande kan ateranvindas i sin helhet,
kan en rik anvindarupplevelse uppnas. Om svaret dar-
emot ska anpassas i nagot avseende, kan resultatet bli
undermaligt om detta f6r med sig att systemet behover
klippa och klistra ihop bitar av de olika inspelade yttran-
den, négot som kan leda till att resultatet far en onatur-
lig satsmelodi. Aven om talsyntessystemen blir allt bitt-
re pd att pd detta sitt generera yttranden som later na-
turliga, finns det fortfarande mycket utrymme for for-

bittring inom detta omrade.

De komponenter som ingér i ett typiske talgrinssnitt
pa dagens marknad har genomgatt en lingt driven stan-
dardisering under det senaste artiondet. Marknaden for
taligenkdnning och talsyntes har ocksd konsoliderats
starkt under samma tid. I G20-linderna (starka ekono-
mier med stor befolkning) har de nationella markna-
derna dominerats av fem globala foretag, med Nuance
(USA) och Loquendo (Italien) som de mest framtri-
dande. En ytterligare konsolidering av marknaden sked-

de 2011, da Nuance képte upp Loquendo.

P4 den svenska marknaden finns talsyntesroster for
svenska utvecklade av bl.a. Stockholmsforetaget Acape-
la och det statliga Talboks- och punkeskriftsbiblioteket
(TPB). Det finns ocksa en stark svensk talteknologi-
forskning, med centrum vid KTH i Stockholm (som

har utvecklat ett antal egna system).

Marknaden f6r dialoghanteringsteknologi domineras
starkt av nationella, ofta smé foretag. De viktigaste ak-
torerna pa den svenska marknaden ar idag Artificial So-
lutions och SpeechCraft. Bland mindre foretag pa den
svenska marknaden kan nimnas Talkamatic (htep://
www.talkamatic.se), som utvecklar dialogsystem &t for-
donsindustrin f6r anvindning i bilar. Dessa foretag byg-

ger inte i forsta hand pa utlicensiering av sin mjukvara,

utan de levererar hela talgrinssnitt for integrering i spe-
cifika systemmiljéer. Slutligen kan nimnas att det in-
nu inte har uppstitt nigon riktig marknad for de gram-
matiska och semantiska analysteknologierna i dialogsy-

stem.

Nir det giller faktisk anvindning av talgrinssnitt har
efterfragan okat drastiskt i Sverige under de senaste 10
aren. Detta har framfor alle betingats av slutkundernas
okade krav pi sjilvbetjaningsmojligheter, av den avse-
viarda kostnadsoptimeringspotentialen i talsvarstjinster,
samt okad acceptans for tal som medium for manniska-
datorinteraktion. En viktig katalysator har ocksa va-
rit inrittandet av den svenska nationella forskarsko-
lan i sprakteknologi (Graduate School of Language Te-
chnology: GSLT) och dirmed uppkomsten av ett liv-
aktigt nationellt nitverk av sprakteknologiforskare, in-
dustriaktorer och féretagskunder. GSLT har i samarbe-
te med andra organiserat nationella workshopar och in-
bjudit industrirepresentanter att halla seminarier for de
forskarstuderande. De akademiska forskningsmiljoerna
CLT (Centre for Language Technology) i Goteborg och
Institutionen for tal, musik och hoérsel vid KTH i Stock-
holm har deltagit akeivt i dessa aktiviteter for att sprida
kunskap om talgranssnitts- och dialogteknologier bland

svenska foretag.

Vi ser nu en utveckling dir smarttelefoner haller pa att
etablera sig som en ny viktig plattform f6r kundrelatio-
ner, i tillagg dill fast telefoni, internet och epost. Detta
kommer ocksi att paverka anvindningen av talteknolo-
gi. Pa langre sikt kommer vi att se fler talsvarssystem pa
fler omraden, och talbaserade appar kommer att spela
en betydligt storre roll som anvindarvanliga granssnitt
i smarttelefoner. Denna utveckling kommer att drivas
paavden stindiga forbattringav talaroberoende taligen-
kinning som mojliggors genom de stora mangder talda-
ta som ackumuleras i de centraliserade dikteringstjins-

ter som redan ir tillgingliga for smattelefonanvindare.
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4.2.4 Maskindverséttning

Idén att datorer skulle kunna 6versitta automatiskt mel-
lan olika sprik lanserades redan i datorernas barndom
1946. Under 1950-talet och éterigen under 1980-talet
har betydande summor satsats pa forskning i maskin-
oversittning, men trots det kan datorer fortfarande inte
uppfylla det gamla l6ftet om generell automatisk over-

sattning.

Den enklaste maskindversattningsmetoden &r helt
enkelt att byta ut varje kéllspraksord mot
motsvarande mdlspraksord.

Den enklaste metoden for maskindversittning ar helt
enkelt att orden i killsprikstexten byts ut mot motsva-
rande ord i malspriket. Detta kan fungera i mycket be-
gransade dominer med formelartat sprak, som t. ex. vi-
derleksrapporter. Vill man prestera 6versittningar av
god kvalitet av mindre begrinsade texter dr det nodvin-
digt att passa ihop storre sprikliga enheter (fraser, me-
ningar eller ibland 4ven lingre textavsnitt) med deras
nirmaste motsvarigheter i mélspraket. Den storsta st6-
testenen ir att vara sprik ir fulla av flertydigheter, vil-
ket leder till komplikationer pé alla sprakliga nivéer. Det
kan handla om enstaka ord - hir talar man om lexikal
disambiguering (en jaguar kan vara en bil eller ett djur)
— eller om fragan om vilken roll ett prepositionsuttryck

spelar i satsen, attribut eller adverbial, till exempel:

w Polisen betraktade mannen med kikaren.

n Polisen betraktade mannen med revolvern.

Ett maskinoversittningssystem kan byggas med hjilp av
sprakliga regler (en grammatik). For oversittning mel-
lan nirbesliktade sprik kan en ord-for-ord- eller fras-
for-fras-Gversittning som den som skisserades ovan fun-
gera vil. Regelbaserade maskindversittningssystem fun-

gerar dock normalt s att de analyserar killsprakstex-

ten och skapar en mellanliggande symbolisk represen-
tation som sen kan ligga till grund for generering av
malsprikstexten. Hur bra ett regelbaserat system funge-
rar r ytterst beroende pa tillganglighet och kvalitet hos
stora lexikonresurser med morfologisk, syntaktisk och
semantisk information, samt omfattande uppsittning-
ar av grammatikregler (for bdde analys och generering)
noggrant formulerade av sprakvetare. Detta 4r en om-

fattande och dirmed mycket kostsam arbetsinsats.

Mot slutet av 1980-talet, nir datorerna snabbt blev
snabbare och billigare, bérjade intresset vixa for tillimp-
ningen av statistiska modeller i maskindversattning.
Dessa ir resultatet av analys av tvasprikiga textkorpusar,
parallellkorpusar, exempelvis Europarlkorpusen, som
innehéller Europaparlamentets protokoll pa 21 EU-
sprak. Med tillrackligt stora datamingder till sitt forfo-
gande kan statistisk maskinéversittning ge ett godtag-
bart resultat. Man far en ungefirlig version av kallspra-
kets text som r resultatet av statistisk analys av parallella
texter och identifiering av troliga ordménstermotsvarig-
heter. I motsats till kunskapsbaserade system produce-
rar dock statistisk (eller datadriven) maskinéversittning
ofta icke-vilformat (ogrammatiskt) sprak. Datadriven
maskinoversittning har den fordelen att den kraver be-
tydligt mindre manuell arbetsinsats och den kan ocksa
uppvisa battre tickning av vissa specifika sprikfenomen
— exempelvis idiomatiska uttryck — som ofta behandlas

styvmoderligt i kunskapsbaserade system.

Kunskapsbaserade och datadrivna maskinoversitt-
ningssystem tenderar att uppvisa komplementira styr-
kor och brister. Dirfor fokuserar dagens forskning inom
omradet pd att utveckla hybridsystem dar de tva meto-
derna kombineras, t.ex. genom att lata ett system av
varje slag oversitta samma text och tillfora en urvals-
algoritm som for varje versatt mening viljer den basta
oversittningen enligt nagot formaliserbart kriterium.
Det visar sig dock att for lingre meningar (t.ex. mer

an 12 ord langa) blir resultatet ofta undermaligt oav-
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7: Maskinéverséttning (till vénster: statistisk, till héger: regelbaserad)

sett vilket system det giller. En mer effektiv 16sning 4r
istallet att kombinera ihop de bista delarna fran samma
mening 6versatt med tv eller flera olika system, en pro-
cedur som kan bli mycket komplex, eftersom det inte
alltid dr uppenbart vilka delar som motsvarar varand-
ra, utan man behover ta till samma typ av metoder som
anvinds for att hitta 6versittningsmotsvarigheter i pa-
rallelltexter.

Svenskan erbjuder flera utmaningar for maskinéoversitt-
ning. I ordbildningssystemet leder mojligheten att fritt
bilda nya tillfdlliga sammansattningar till svirigheter for
den lexikala analysen. I grammatiken gér den friare ord-
foljden det svérare att identifiera satsens huvudled och
vaxlingen i partikelverb mellan fristiende partiklar i vis-
sa former och bundna prefix i andra komplicerar den
lexikala analysen.

For narvarande ingér svenska i sprakutbudet for ett litet
antal maskinoversittningssystem och bara nagra av de
storre kommersiella aktorerna pa marknaden arbetar ak-
tivt med utveckling av maskinéversittning till och frin
svenska. Det finns dven nigra mindre foretag pa omra-

det, t. ex. Convertus AB (http://www.convertus.se).

Svenskan erbjuder flera utmaningar fér
maskindverséttning.

Maskinoversittning kan oka produktiviteten avsevirt

under forutsittning att systemen kan anpassas med

avseende pa terminologi och integrering i arbetsflo-
det. Kommersiella aktorer har utvecklat specialsystem
for interaktivt oversattningsstod. Sprakportaler ger till-
gang till allmanna lexikonresurser och foretagsspecifika
terminologiresurser, éversittningsminnen och maskin-
oversittningsfunktioner. Ett svenskt smaforetag som
specialicerat sig pa flersprakig terminologiutvinningoch
terminologihantering 4r Fodina Language Technology

(htep://www.fodina.se).

Férbéittringspotentialen for maskinéversiittningssystem
ar fortfarande enorm. Bland utmaningarna kan nimnas
anpassning av spriakresurser till en viss domin eller ett
visst anvandningsomrade, samt integrering av teknolo-
giniarbetsfldden dar man redan anvinder sigav termba-
ser och 6versittningsminnen. Ett annat problem ir att
de flesta systemen ér inriktade pd engelska och stoder pa
sin hojd 6versittning av nagot enstaka sprak till och frin
svenska direkt. Detta leder till ineffektivitet i versitt-
ningsarbetet eftersom flera olika system behéver anvin-
das parallellt (beroende pa det aktuella sprikparet) med
olika verktyg och konventioner f6r exempelvis tilligg av

lexikal information.

Utvirderingskampanjer underlittar kvalitetsjimforel-
ser mellan maskinéversittningssystem och maskinover-
sittningsmetoder samt jamforelser mellan status for oli-
ka sprikpar. I figur 8 frin EU-projektet EuroMatrix+
ser vi resultaten av maskindversittning mellan alla par

av 22 av de 23 officiella EU-spraken (iriska var inte med
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i jaimforelsen). Resultaten ges i form av BLEU-poing
[23]. BLEU ir en helautomatisk utvarderingsmetod for
maskinoversittning som ger en grov uppskattning av
kvaliteten hos en oversittning. Bittre oversattningar far
hoégre poing, och en minsklig 6versittare borde normalt
hamna pa ungefir 80 BLEU-poing.

De bista siffrorna (grona och bla) finner vi for sprak dir
man har lagt ner betydande forskningsinsatser i samord-
nade forskningsprogram och dir man dessutom forfo-
gar 6ver minga och stora parallellkorpusar (t. ex. engels-
ka, franska, nederlindska, spanska och tyska). De sprak
som uppvisar simre resultat (atergivna med rédassiffror)
ar sadana dir antingen utvecklingsinsatserna saknas del-
vis eller helt, eller dir spriken i strukeurellt hinseende

skiljer sig starke fran de Gvriga (t. ex. ungerska, maltesis-

ka och finska).

4.3 ANDRA
ANVANDNINGSOMRADEN

Utvecklingen av sprikteknologitillimpningar omfattar
ett antal grundliggande funktioner eller moduler, som
manga ginger ir osynliga fér anvindaren, men som sva-
rar for oundgingliga nyckelfunktioner "bakom kulisser-
na’ i systemen. Samtidigt innebir var och en av dem ett
viktigt forskningsproblem som nu utgér ett eget delom-

rade av sprakteknologin.

Sprakteknologikomponenter svarar ofta for
nyckelfunktioner bakom kulisserna i stora
mjukvarusystem.

Fragebesvarande system ir silunda ett aktivt forsknings-
omréide, dir annoterade korpusar har tagits fram och
dir forskarna jamfor sina resultat i tavlingsform. Fra-
gebesvarande innebar hir nagot utéver nyckelordsbase-
rad sokning av den sort som vi dr vana vid frin webb-

sokmotorer, dir det “svar” som avges ir en samling for-

hoppningsvis relevanta dokument. Istillet ska anvinda-
ren kunna stilla en konkret friga och fa ett enda (kor-

rekt) svar av systemet. Till exempel:

Friga: Hur gammal var Neil Armstrong, dd han for

[forsta gingen satte ned foten pi manens yta?

Svar: 38 (dr).

Aven om fragebesvarande hor intimt ihop med det
centrala tillimpningsomridet informationssokning pa
webben, dr det idag narmast en paraplyterm f6r en rad
forskningsfrigor, som exempelvis: vilka olika fragetyper
man kan rikna med och hur de olika typerna ska hante-
ras, hur en dokumentmingd dir svaret eventuellt dljer
sig kan analyseras och dokumentens innehéll jimforas
(vad hinder t.ex. om olika dokument ger motstridiga
svar?), samt hur svaret kan extraheras ur ett dokument
utan att man ignorerar kontexten.

Fragebesvarande har dven mycket gemensamt med in-
formationsextraktion (IE), ett omride som kom att vixa
starkt i popularitet och inflytande i samband med att
sprakteknologin kom att domineras av statistiska ansat-
ser vid borjan av 1990-talet. Malet med IE ir att iden-
tifiera specifika sakuppgifter i vissa typer av dokument,
t. ex. huvudaktorerna i tidningsartklar om foretagsfor-
virv. En annan domin som har studerats ingaende ar
nyhetsrapporter om terroristdad. Har ska IE-systemet
fylla i ett scenarioschema med lampliga bitar ur texten.
Schemat har falt for utforaren av didet, malet, tidpunk-
ten, platsen och resultatet. IE ir i princip synonymt med
detta dominspecifika schemaifyllande, och det ar dir-
med yteerligare ett bra exempel pa en teknologi som le-
ver bakom kulisserna och som i praktiken behover en
storre tillimpningskontext for att bli meningsfull.
Textsammanfattning och textgenerering ir tva teknolo-
gier som bide férekommer som fristiende tillimpning-
ar och som stodfunktioner i andra tillimpningar. Text-
sammanfattning gar ut pa att i komprimerad form éter-

ge de viktigaste punkterna i en lang text. Det ar en av
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Malsprik — Target language
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335 -

39,6 43,4 39,8 49,2

35,8 26,3 46,5
32,9 21,1 48,5
32,6 23,8 48,9
30,5 24,6 48,8
36,9 20,5 41,3
32,5 40,6
28,3 31,9 25,3

29,6 31,9 36,1
29,4 32,6 24,6

40,1 22,2 38,1
23,3 41,5
32 - 440

7220 -

26,8
35,0
30,5

33,5

—
1 b
—

\

28,0 31,5 24,8 49,3

38,9

8: Maskindversattning mellan 22 EU-sprék - Machine translation between 22 EU-languages [24]

hjilpfunktionerna i Microsoft Word (dock inte for al-
la sprik). Normalt fungerar textsammanfattning s att
man med en statistisk metod identifierar de “viktigas-
te” orden i texten (d.v.s. ord som ir karakteristiska for
texten ifraga, nimligen ord som forekommer ofta i tex-
ten, men betydligt mer sillan i allméanspraket). Direfter
raknar man fram vilka meningar i texten som innehéller
flest sidana “viktiga” ord och konstruerar sammanfatt-
ningen frdn dessa. Normalt ar alltsd textsammanfattning
helt enkelt ett slags textutdrag, en delméngd av hela tex-
tens meningar. Ett alternativt tillvigagingssatt och ak-
tuellt forskningsproblem inom sprikteknologi ér att ge-
nerera sammanfattningen sa att den delvis kommer att

innehélla meningar som inte finns i utgangstexten.

Nar det géller svenska har forskningen om den
har typen av textteknologier inte kommit lika léngt
som som fér engelska.

For att man ska kunna gora det, fordras en djupare
forstaelse av textens innehall, vilket betyder att det se-
nare tillvigagingssittet annu dr relative outvecklat och
brister i robusthet. P det stora hela finner vi sillan
textgenerering som fristdende tillimpning, utan snara-
re nistan uteslutande som komponent i stérre mjukva-
rusystem, t.ex. i ett sjukvirdsinformationssystem, dir
patientdata samlas in, lagras och bearbetas. Rapport-
generering ar bara ett av manga tillimpningar av text-

genereringsteknologi.

Nir det giller svenska har forskningen om den hir
typen av textteknologier inte kommit lika langt som
som for engelska. Fragebesvarande system, informa-
tionsextraktion och textsammanfattning har varit fore-
mal for ett antal kombinerade konferenser och “tavling-
ar” — dar forskare sitter sina system mot varandra pa
en forutbestaimd tavlingsuppgift — i USA sedan 1990-

talet, frimst organiserade av de statliga organisationerna
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DARPA (Defense Advanced Research Projects Agency)
och NIST (National Institute of Standards and Techno-
logy).

Dessa tavlingar har starkt bidragit till utvecklingen av
teknologierna, men de har fokuserat pa engelska. I nagra
fall har det dven funnits flersprikiga tavlingsuppgifter,
men svenska har pa sin h6jd haft en marginell nirvaro i
dessa sammanhang.

Dirmed finns inga annoterade korpusar eller andra re-
surser for svenska inom dessa omriden. Rent statistiskt
baserade textsammanfattningssystem ir relative sprak-
oberoende, och det finns ett antal forskningsprototy-
per att tillga. Nir det textgenerering, har ateranvand-
barheten huvudsakligen begrinsat sig till de komponen-
ter som svarar for ytrealiseringen (genereringsgramma-
tiker), alltsd det sista steget i genereringen, och dirvid

nistan uteslutande for engelska.

4.4 UTBILDNING |
SPRAKTEKNOLOGI

Sprikteknologi dr ett starke tvirvetenskapligt forsk-
ningsomride med bidrag fran bl.a. lingvistik, dataveten-
skap, matematik, filosofi, psykolingvistik och neurove-
tenskap.

Svensk forskning i sprakteknologi startade redan i slutet
av 1960-talet, och efter en lingsam men stadig tillvaxt
under de f6ljande tva drtiondena, kom omradet i atnju-
tande av ett betydande resurstillskott under 1990-talet,
savil fran universiteten som frin nationella forsknings-
finansiirer.

Ett resultat av denna kraftsamling 4r att Sverige har
en relativt valutvecklad och valorganiserad forskarge-
menskap. 2001 inrittades den nationella forskarskolan
i sprakteknologi (GSLT) av regeringen som en av 16 na-
tionella forskarskolor. Virduniversitet for GSLT ir G6-
teborgs universitet, men den utgor ett samarbete mellan

foljande hogskolor:

= Goteborgs universitet

= Hogskolan i Boras

» Chalmers tekniska hogskola

» Kungliga Tekniska hgskolan (KTH)
» Linkopings universitet

= Lunds universitet

= Stockholms universitet

= Uppsala universitet

Handledare kan ocksa finnas pa SICS (Swedish Institu-
te of Computer Science; Stockholm — hetp://www.sics.
se). Under ren 2001-2010 ingick Hogskolan i Skov-
de och Linnéuniversitetet (tidigare Vixjo universitet) i
GSLT. Nir detta skrivs, har 6ver 30 doktorer disputerat
inom GSLT, i ett antal olika dmnen, men med tyngd-
punkten inom lingvistik, datavetenskap och talteknolo-
gi. GSLT har bidragit avsevirt till utvecklingen av sprak-
teknologi i Sverige, genom att féra samman olika forsk-

ningsgrupper och forskare.

Forskarskolan har mojliggjort nationella kurser och
handledning p& hogsta niva. Forskarutbildningskurser-
na har dven kunnat erbjudas till nordiska och baltiska
doktorander genom NGSLT-nitverket (Nordic Gradu-
ate School of Language Technology) som bekostades
av NorFA under iren 2004-2009. Samverkan inom
GSLT-nitverket har resulterat i flera forskningssamar-
beten och gemensamma projektansokningar till natio-
nella forskningsfinansiirer.

For nirvarande finns tvd masterprogram i sprakteknolo-
gi, i Goteborg och Uppsala. Tills helt nyligen kunde ett
antal universitet dven erbjuda grundutbildning i sprak-
teknologi (t. ex. Lund, Géteborg, Uppsala och Stock-
holm) inklusive kandidat- och magisterprogram, men
sokandetrycket har minskat stadigt 6ver ett antal r och
avden anledningen har istillet de nya masterutbildning-

arna inrittats med en bred rekryteringsbas.
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4.5 NATIONELLA PROJEKT OCH
INITIATIV

Sverige har har en relativt aktiv sprikteknologiforsk-
ning, tack vare en tidig start och nigra stora nationella
satsningar under de senaste artiondena.

Under ett antal ar har Sprikradet och GSLT gemensamt
drivit sprakteknologi.se (http://sprakteknologi.se) en
webbportal for svensk sprakteknologi med information
om aktiviteter, resurser, produkter och aktorer, bade i
akademi och industri. Dir kan den intresserade finna
mer detaljerad information om dessa saker an utrymmet
hir medger.

Som ett resultat av forskningsomradets relativt langa
historia i landet, har Sverige for sin storlek ovanligt

manga aktiva sprakteknologiforskningscentra:

» Goteborg: Centre for Language Technology, ett sam-
arbete mellan Géteborgs universitet och Chalmers

tekniska hogskola
= Linkopings universitet
» Lunds universitet

= Stockholm: Centrum for talteknologi (KTH), Stock-
holms universitet, SICS (Swedish Institute of Com-

puter Science), Sprakradet

= Uppsala universitet

Som nimnts ovan, finns 4ven ett antal mindre foretag
inom omréidet, ofta som avknoppningar fran de akade-
miska forskningsmiljéerna. Talteknologi ar darvid na-
got battre foretritt dn textteknologi, utan tvivel ett re-
sultat av den virldsledande forskning i talteknologi som
bedrivits vid KTH sedan 1950-talet.

De svenska forskningsgrupperna har pa det stora he-
la bedrivit sin verksamhet utan sirskild nationell ko-
ordinering. De sprikteknologiska forskningsprogram-
men under 1990-talet och GSLT under det foljande &r-

tiondet har dock frimjat samverkan mellan grupperna,

och vi har sett forskningssamarbeten bl.a. inom maskin-
dversittning och flersprikig terminologintvinning (G6-
teborg, Linkoping och Uppsala) och resursuppbyggnad
(SUC - Stockholm Umei Corpus).

Sprikbanken i Géteborg har sedan 1970-talet bedrivit
ett lingsiktigt och systematiskt arbete med att samla in,
foridla och tillgingliggora svenska sprikresurser — med
ett sarskilt fokus pad hogvardiga lexikonresurser — och
dirvid utveckla verktyg och infrastrukeur for resurser-
nas anvindning. Ett centralt projeke ar for nirvarande
det svenska frasnitet [25], en stor semantisk lexikonre-

surs for svenska.

Centrum for talteknologi vid KTH - en av de ledan-
de institutionerna i Europa nir det giller talteknologi —
har under manga ar systematiskt byggt upp resurser och

verktyg for svensk talteknologi.

Projekt for automatisk grammatisk analys av svenska har
under senare ar bedrivits i Goteborg, Lund och Uppsa-
la och olika aspekter av automatisk semantisk analys har
utvecklats i dessa och andra grupper, t.ex. for informa-

tionsatkomst vid SICS.

Under senare ar har de svenska forskargrupperna sam-
lats kring nationella initiativ i syfte att stirka framfor
allt den grundliggande forskningsinfrastrukturen. Det-
ta har resulterat i nagra stora nationella ansokningar
till Vetenskapsradet, dir samtliga forskargrupper och
avan andra aktorer har varit representerade, hittills dock
utan framgang. Behovet av en sadan infrastrukeur har
dock uppmirksammats dven utanfor den snivare kret-
sen av sprikteknologiforskare, och kulturdepartemen-
tet har bestillt ett beredningsunderlag om en nationell

sprakinfrastrukeur [26].

Som vi har sett, har alltsé olika forskningsprogram och
individuella forskningsinsatser inom sprikteknologi re-
sulterat i ett antal sprikteknologiverktyg och -resurser
for svenska. I ndsta avsnitt ges en sammanfattande over-

sike over tillgingen pa sprikteknologi for svenska.
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Texdorpusar 2
Talkorpusar 4
DParallellakorpusar 3
Ledkalaresurser 4
Grammatker 3

9: Tillgang till sprékteknologi fér svenska

4.6 VERKTYG OCH RESURSER
FOR SVENSKA

I figur 9 ges en aktuell sammanfattning av tillgingen pa
sprakteknologi for svenska. Tillgangen pé verktyg och
resurser har uppskattats av ledande experter. De har be-
domt tillgingen till verktyg och resurser enligt sju krite-
rier pd en skala frin 0 (mycket lag) till 6 (mycket hog).
De viktigaste resultaten nir det géller sprakeeknologi for

svenska kan sammanfattas som f6ljer:

» A ena sidan verkar textteknologin ha kommit ling-
re i mognad én talteknologi. A den andra sidan fin-
ner vi fler foretag och fler vardagstillimpningar av
talteknologi 4n textteknologi, t. ex. talsvarssystem,

roststyrning av mobiltelefoner och GPS-roster.

25 35 3 5 5 5
3 3 3 5 4 4
1 5 3 S 5 5
2 5 4 3,5 4 4
2 3 3 3 4 5

= Precis som for minga andra sprak ar det uppenbart

att sprakteknologin for de "ligre” sprakliga analysni-
vaerna — som grammatisk analys och grundliggan-
de taligenkinning — fungerar mycket bittre dn for
exempelvis semantik, textforstielse och pragmatik.
Teknikerna for att hantera dessa sprikliga nivier 4r

fortfarande i sin linda.

Nir det giller resurser, och om vi tinker p situatio-
nen for svenskan i termer av det som brukar kallas
BLARK (Basic LAnguage Resource Kit) [27, 28],
sa ser vi att vissa mycket grundliaggande resurser helt
saknas: Det finns nigra textkorpusar av hog kvalitet
— mestadels dock sma — men f6r svenska saknas en
stor balanserad korpus (en “nationell korpus” med
en representativ sammansattning av texttyper inklu-
sive transkriberat talsprik) [29]. Det finns heller ing-

en stor svensk korpus med syntaktisk uppmirkning,
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en s.k. tridbank. Vidare 4r korpusar ofta behiftade
med anvindningsrestriktioner, p.g.a. att upphovs-

rittsfragorna inte har kunnat redas ut.

Nir det giller flersprakiga resurser, ser vi en tydlig
dominans for svensk—engelska resurser (och maskin-
oversittning mellan svenska och engelska), men
mycket lite for andra sprik, som de nationella mino-
ritetsspriken, andra nordiska sprak, andra EU-sprak

eller andra viktiga virldssprik dn engelska.

Manga av verktygen och resurserna ir inte stan-
dardiserade, s att dven om de faktiske existerar, ir
det inte sikert att de kan anvindas enkelt i kom-
plexa system, eftersom édteranvindbarhet och inter-
operabilitet inte dr garanterade. Fokuserade gemen-
samma anstrangningar behovs for att standardisera
data- och metadataformat och informationsmodel-

ler.

Den juridiska situationen 4r oklar nir det giller an-
vindningen av digital text, t. ex. tidningstext pé in-
ternet, for empirisk sprikforskning och forskning i
sprakteknologi, exempelvis som radata for statistis-
ka sprakmodeller. Forskarsamhillet bor gora gemen-
sam sak med politiker och beslutsfattare for ate f3 till
en lagstiftning som tillater anvindningen av allmint

tillginglig text for sidana forskningsindamal.

Samarbetet mellan sprikteknologiforskare och dem
som utvecklar den s.k. semantiska webben och rela-
terade teknologier bor intensifieras i syfte att fa till
stand en gemensam digital kunskapsbas som kan an-
vindas bade i webbaserade informationssystem och
som semantiska kunskapsbaser i sprikteknologisys-
tem. Detta mél bor helst uppfyllas for manga sprak i

brett ett europeiskt samarbete.

De mest akuta behoven for svensk sprikteknologi ar for

nirvarande (uppriknade i stigande svirighetsgrad och
kostnad):

1. Standardisering (av data- och innehéllsformat samt

APlL:er for att uppnd interoperabilitet) av befintliga
frite tillgingliga (med open source-licenser) verktyg
och resurser, for att gora dessa allmint tillgingliga
for forskning och utveckling av produkter och tjins-

ter.

2. Forhandlingar i syfte att forbittra licensvillkoren for
andra befintliga grundliggande verktyg och resur-
ser. Om sddana forhandlingar framgingsrikt kan ros
i land, kan de aktuella resurserna sedan stillas till

forskningens och industrins férfogande.

3. Utveckling av saknade grundliggande verktyg och
resurser i standardiserade format med maximalt fria
licensvillkor, exempelvis en svensk nationell korpus
(som skulle kunna inkludera en tridbank och iven
ett antal parallella korpuskomponenter) [29] och
ett fullskaligt svenskt ordnit linkat till det engelska
Princeton WordNet.

4. Grundliggande forskning om de héogre nivderna av
automatisk sprikanalys for svenska, samt om integ-
ration av statistisk och regelbaserad sprakteknologi,
inte minst for att 4stadkomma en nirmare koppling

mellan tal- och textteknologi.

4.7 TVARSPRAKLIG JAMFORELSE

Tillgingen till sprikteknologiresurser varierar starkt
fran ett sprak till ett annat. I detta avsnitt presenteras
en jimforande 6versike mellan ett antal europeiska sprak
baserad pd en uppskattning av resurstillgdngen inom tva
tillimpningsomraden (maskinoversittning och taltek-
nologi) och en basteknologi (textanalys) samt av till-
gangen till grundliggande resurser som behovs for att
bygga sprikteknologitillimpningar. Spriken bedémdes
enligt foljande femgradiga skala:
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1. stor mingd hégkvalitativa resurser
god resurstillgang
mattlig resurstillgang

fragmentariska resurser

AR SR

f3 eller inga resurser

For bedomningen anvindes foljande kriterier:
Talteknologi: kvalitet pa taligenkdnning och talsyntes,
domintickning, antal och kvalitet pé taldatabaser, antal
och bredd i talteknologiapplikationer
Maskinéversittning: kvalitet, antal sprikpar, tickning
av sprakstrukturer, domintickning, storlek och kvalitet
pa parallellkorpusar, antal och bredd i maskinoversitt-
ningsapplikationer

Textanalys: kvalitet och tickning (ordférrad, morfolo-
gi, syntax, semantik), tickning av sprakstrukeurer, do-
mintickning, antal och bredd i textanalysapplikationer,
storlek och kvalitet pa textkorpusar, kvalitet och tick-
ning hos lexikonresurser (t. ex. ordnit) och grammatis-
ka resurser

Resurser: kvalitet och storlek pd textkorpusar, tal-
sprakskorpusar, taldatabaser och parallella korpusar,
kvalitet och tickning hos lexikaliska och grammatiska

resurser

Svenska placerar sig i allménhet ndgonstans i
mittgruppen bland de dvriga spréken i
jamforelsen.

Det f6rsta vi kan notera dr att figur 10 dill 13 tydligt vi-
sar att engelska intar en helt ohotad ledarstillning nir
det giller tillgang pa sprakteknologi. Detta trots att det
aven for engelska finns hur manga luckor som helst i till-
gangen pa sprakteknologi.

Tack vare en aktiv svensk sprikteknologiforskning som
stracker sig tillbaka till 1960-talet och tack vare de natio-
nella sprikteknologiprogrammen under 1990-talet pla-

cerar sig svenska i allminhet nagonstans i mittgruppen

bland de 6vriga spriken i jimforelsen, battre nar det gil-
ler sprakresurser, men saimre om det handlar om maskin-
oversittning. Svensk talteknologi 4r bra nog for att det
ska ha utvecklats ett antal kommersiella applikationer,
som talsvarssystem och dikteringsprogram. Teknologi
for textanalys finns med relativt god tickning av centra-
la sprikliga strukturer och fenomen och ingar som kom-
ponent i tillimpningar som for det mesta bygger pd en
relativt ytlig spraklig analys, t. ex. stavningskontroll och
skrivstod for dokumentproduktion i industrin. Dire-
mot star det klart att mer avancerade tillimpningar som
tex. hogkvalitativ maskinoversittning mellan svenska
och minga andra sprak inte kan forverkligas med mind-
re dn att svensk forskning och industri kan ta fram resur-
ser och teknologier for djupare innehallsanalys av text
och tal. Om vi kan gora det, 6ppnas nya majligheter for
att vi med framgéing ska kunna ta oss an ett brett spann

av avancerade tillimpningsomraden.

4.8 SLUTSATSER

Dessa vithicker representerar en viktig insats dir vi har
Jforsokt uppskatta tillgingen pa sprikteknologi for 30 eu-
ropeiska sprik, bide i absoluta termer och i form av en
inbordes jamforelse mellan spriken. Genom denna belys-
ning av bristomriden och forskningsluckor, kan nu forska-
re, industri och andra intressegrupper gemensamt bidra
till att utforma ett storskaligt program for europeisk sprik-
teknologiforskning och -utveckling med malet att framti-
dens elektroniska kommunikation i Europa ska vila belt
pa flersprikig teknologi.

De resultat som presenteras i vitbockerna visar tydlige
att skillnaderna ir stora mellan spraken i Europa nir det
giller tillgingen till sprakeeknologi for det egna spriket.
For nagra sprak och nagra tillimpningsomraden ir si-
tuationen relativt god, men for andra — normalt mind-
re — sprik ser vi klara brister. Minga sprik saknar bas-
verktyg for textanalys och grundliggande sprakresurser.

For andra finns de mest grundliggande verktygen och
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sprakresurserna, men de saknar exempelvis verktyg for
semantisk sprikanalys. Dirfor ar en samlad storskalig
satsning noédvindig for att uppna detambitiésa malet att
alla europeiska sprék i lika mén ska ha tillging till sprak-
teknologi av hog kvalitet, t. ex. hogkvalitativ maskin-
oversattning.

Som redan nimnts ovan har sprakteknologiforskning
bedrivits i Sverige sen 1960-talet. De svenska forsk-
ningsgrupperna bildar ett titt och vilfungerande na-
tionellt nitverk, vilket till stor del ska tillskrivas exi-
stensen av den nationella forskarskolan i sprakteknologi
(GSLT). Jimfort med méanga andra sprik finns det rela-
tivt gott om sprakteknologi och sprakresurser for svens-
ka, men det finns absolut mycket utrymme for forbace-
ringar. Resursernas omfang och mingden sprikverktyg
ar fortfarande blygsam om man jaimfér med engelska
och nagra andra stora sprak, och de kommer hopplost
till korta nir det handlar om att utveckla de teknologier
som behovs for att forverkliga det flersprakiga kunskaps-
samhallet i full omfattning. Dessutom dr det i ménga fall
sd att dven om verktygen och resurserna existerar, be-
grinsas ateranvindbarheten i praktiken av proprietira
licenser och/eller idiosynkratiska dataformat.

Det ir heller inte mojligt att 6verfora teknologier som dr
utvecklade och optimerade for engelska och anta att de
utan vidare ska kunna hantera svenska. System for gram-

matisk analys av engelsk ord- och meningsstrukeur fun-

gerar normalt betydligt simre pa svensk text, pa grund

av sprakspecifika drag i svenskan.

Vir inventering ger vid handen att den enda vigen fram-
g8 g
at 4r att gora en storskalig koncentrerad satsning pé ut-
veckling av sprikteknologiresurser for svenska, for att
ddrigenom driva pé forskning, innovation och utveck-
ling. Behovet av stora datamingder och sprakteknolo-
gisystemens ytterst hoga komplexitet gor att det ar av
yttersta vike att utveckla en infrastruktur och samlad
forskningsorganisation for att frimja gemensamt resurs-
framtagande och -utnyttjande samt forskningssamarbe-

te.

Slutligen har vi kunnat konstatera att lingsiktig finan-
siering av forskning och utveckling inom spriktekno-
logi pa det stora hela saknas. Kortfristiga programsats-
ningar tenderar att dtfoljas av perioder med smé eller
inga satsningar. Dessutom samordnas sillan sadana pro-

gramsatsningar mellan EU-linder eller pa EU-niva.

Det langsiktiga malet for META-NET ir att mojliggora
uppbyggnaden av hogkvalitativ sprikteknologi for alla
sprak. Detta forutsitter att alla intressentgrupper — po-
litiker, forskare, niringsliv och samhille — forenar sina
anstrangningar. Den resulterande teknologin kommer
att bidra till att barridrer rivs och broar byggs mellan Eu-
ropas sprik och dirmed bana vig for politisk och ekono-

misk enhet genom kulturell mangfald.
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Hogkvalitativa God Mictlig Fragmentariska Fa eller inga
resurser resurstillging resurstillging resurser resurser

10: Talteknologi: Tillgéng till sprékteknologi fér 30 europeiska sprak

Hoégkvalitativa God Macttlig Fragmentariska Fa eller inga
resurser resurstillging resurstillging resurser resurser

11: Maskinéverséttning: Tillgéng till sprakteknologi for 30 europeiska sprak
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Hogkvalitativa God Macttlig Fragmentariska Fa eller inga
resurser resurstillging resurstillging resurser resurser

12: Textanalys: Tillgang till sprékteknologi fér 30 europeiska sprak

Hogkvalitativa God Mictlig Fragmentariska Fa eller inga

resurser resurstillging resurstillging resurser resurser

13: Sprékresurser: Tillgéng till tal- och textresurser fér 30 europeiska sprak
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VAD AR META-NET?

META-NET ir ett spetsforskningsnitverk vars verk-
samhet bedrivs med ekonomiskt stod av EU [30]. For
nirvarande ingar 54 forskningscentra i 33 europeiska
linder i nitverket. META-NET ir den drivande kraften
i META (Multilingual Europe Technology Alliance),
ett vaxande samarbete mellan europeiska experter och
organisationer inom sprikteknologiomradet. META-
NET bygger de teknologiska grundvalarna for ett genu-
int mangsprakigt europeiskt informationssamhille i syf-

te att astadkomma:

= kommunikation och samarbete 6ver sprikgrinserna,

= samma tillgang for alla europeer till information och

kunskap oavsett modersmal,

» vidare funktionalitet f6r nitverksbaserad informa-

tionsteknologi.

Nitverket stoder ett Europa som férenas genom en en-
hetlig digital marknad och informationsrymd. Det sti-
mulerar och frimjar flersprikliga teknologier for alla
europeiska sprak. Dessa teknologier méjliggor automa-
tisk 6versittning, innehallsproduktion, informations-
bearbetning och kunskapshantering for en miangd olika
dominer och tillimpningar. De méjliggor ven intuitiva
sprakbaserade granssnit till teknologier frin hushélls-
elektronik, maskiner och fordon till datorer och robo-
tar.

META-NET lanserades 1 februari 2010, och har redan
genomfort minga aktiviteter inom tre omriden:

I META-VISION formas en dynamisk och inflytelse-
rik intressegemenskap kring en delad vision och en ge-
mensam strategisk forskningsagenda. META-VISION

fokuserar pé att bygga upp en sammanhillen och sam-
stimd gemenskap inom europeisk sprikteknologi ge-
nom att féra samman hittills fragmenterade och isole-
rade intressegrupper. Foreliggande vitbok tas fram sam-
tidigt med motsvarande dokument f6r 29 andra sprik.
Den gemensamma teknologivisionen har utvecklats in-
om tre visionsgrupper. META Technology Council har
bildats for att diskutera och forbereda den gemensamma
strategiska forskningsagendan utifran visionen och i ni-
ra samarbete med den sprikteknologiska gemenskapen.
META-SHARE ir en 6ppen decentraliserad plattform
for resursdelning. I ett icke-hierarkiskt (peer-to-peer,
P2P) nitverk av resursarkiv finns sprakresurser, sprak-
teknologiverktyg och nittjinster, som dokumenteras
med hogvirdiga metadata och som 4r indelade i standar-
diserade kategorier. Alla resurser ér tillgingliga och sok-
bara frin varje nod i nitverket. De omfattar svil fritt
tillgangliga resurser med open source-/open content-
licenser som kommersiella resurser tillgingliga endast
mot avgift.

META-RESEARCH bygger broar till andra relevanta
teknologiomriden. Har forsoker man utnyttja innova-
tiv forskning inom angrinsande discipliner som kan
vara till nytta for sprakteknologi. Aktiviteterna ar sar-
skilt inriktade mot att bedriva virldsledande forskning
inom maskindversittning, att samla in data, att iord-
ningstilla databaser och organisera sprakresurser for ut-
virdering, att skapa kataloger 6ver verktyg och metoder
samt att organisera workshopar och kurser for aktorer

inom sprakteknologiomradet.

office@meta-net.eu - http://www.meta-net.eu
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EXECUTIVE SUMMARY

Information technology changes our everyday lives. We
typically use computers for writing, editing, calculating,
and information searching, and increasingly for reading,
listening to music, viewing photos and watching movies.
We carry small computers in our pockets and use them
to make phone calls, write emails, get information and
entertain ourselves, wherever we are. How does this
massive digitisation of information, knowledge and ev-
eryday communication affect our language? Will our

language change or even disappear?

All our computers are linked together into an increas-
ingly dense and powerful global network. When Eu-
rope’s netizens discuss the effects of the Fukushima nu-
clear accident on European energy policy in forums and
chat rooms, they do so in cleanly-separated language
communities. What the internet connects is still di-

vided by the languages of its users. Will it always be like

this?

Many of the world’s 7,000 languages will not survive in
a globalised digital information society. It is estimated
that at least 2,000 languages are doomed to extinction
in the decades ahead. Others will continue to play a role
in families and neighbourhoods, but not in the wider
business and academic world. What are the Swedish lan-

guage’s chances of survival?

With its 10 million speakers, Swedish is fairly well po-
sitioned compared to many languages. There is a num-
ber of public television channels with Swedish-language
programming (Sweden: 7, Finland: 1) and some private
TV broadcasters. The book and newspaper market, al-

though often declared moribund, is in fact fairly stable

and active, and the annual Swedish Book Fair is a major

Nordic event with over 100,000 visitors.

Traditionally, it has been possible to use Swedish for
communication all over the Nordic area. Mutual in-
telligibility with Norwegian and Danish is high. The
three languages together have on the order of 20 million
speakers, and the mixed varieties used in this context are
commonly referred to as “Scandinavian”. Swedish is one
of Finland’s two ofhcial languages, and Danish is taught
in schools in Iceland, the Faroe Islands and Greenland.
However, English is increasingly taking the role of the
lingua franca of the Nordic region, especially among
younger speakers, and especially outside Denmark, Nor-
way and Sweden, where Scandinavian still holds its own

against English.

There are plenty of complaints about the ever-increasing
use of English words and phrases in Swedish, and some
even fear that Swedish will turn into a kind of mixed
language. But our study suggests that this is misguided.
Swedish has already survived the massive influx of new
words and terms from German in the Middle Ages, as
well as the intrusion of French words in the 18th and
carly 19th centuries. A good countermeasure to the
threat of losing our beloved Swedish words and phrases
is to actually use them — frequently and consciously;
neither linguistic polemics about foreign influences nor
government regulations are usually of any help. Our
main concern should not be the gradual anglicisation
of our language, but its complete disappearance from
major areas of our personal lives. These are not science,

aviation and the global financial markets, which actu-
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ally need a world-wide lingua franca. We have in mind
the many areas of life in which it is far more important
to be close to a country’s citizens than to international
partners — for example, domestic policies, administra-

tive procedures, the law, culture and shopping.

The status of a language depends not only on the num-
ber of speakers or books, films and TV stations that use
it, but also on the presence of the language in the digital
information space and software applications. Here too,
the Swedish language is fairly well-placed: all important
international software products are available in Swedish
and the Swedish Wikipedia ranks number eleven in the

world, right before the Chinese one.

In the field of language technology, Swedish is also well
equipped with products, technologies and resources.
There are applications and tools for speech synthesis,
speech recognition, spelling correction, and grammar
checking. There are also many applications for automat-
ically translating language, even though these often fail
to produce linguistically and idiomatically correct trans-
lations, especially when Swedish is the target language.
This is partly due to the specific linguistic characteristics

of the Swedish language.

Information and communication technology are now
preparing for the next revolution. After personal com-
puters, networks, miniaturisation, multimedia, mobile
devices and cloud-computing, the next generation of
technology will feature software that will support users
far better because it speaks, knows and understands
their language. Forerunners of such developments are
the free online service Google Translate that translates
between 57 languages, IBM’s supercomputer Watson
that was able to defeat the US champion in the game
of “Jeopardy”, and Apple’s mobile assistant Siri for the
iPhone that can react to voice commands and answer

questions in English, German, French and Japanese.

The next generation of information technology will

master human language to such an extent that human

users will be able to communicate using the technology
in their own language. Devices will be able to automat-
ically find the most important news and information
from the world’s digital knowledge store in reaction to
easy-to-use voice commands. Language-enabled tech-
nology will be able to translate automatically or assist
interpreters; summarise conversations and documents;
and support users in learning scenarios. For example,
it will help immigrants to learn Swedish and integrate

more fully into the country’s culture.

The next generation of information and communication
technologies will enable industrial and service robots
(currently under development in research laboratories)
to faithfully understand what their users want them to

do and then proudly report on their achievements.

This level of performance means going way beyond sim-
ple character sets and lexicons, spell checkers and pro-
nunciation rules. The technology must move on from
simplistic approaches and start modeling language in an
all-encompassing way, taking syntax as well as semantics
into account to understand the drift of questions and

generate rich and relevant answers.

However, there is a yawning technological gap between
English and Swedish, and it is currently getting wider.
After a very successful research record in the 1980s and
especially the 1990s, Sweden has currently put research
and development in language technology on the back-
burner, because research support policies constantly
need novel topics. As a result, Sweden (and Europe in
general) lost several very promising high-tech innova-
tions to the US, where there is greater continuity in their
strategic research planning and more financial backing
for bringing new technologies to the market. In the race
for technology innovation, an early start with a vision-
ary concept will only ensure a competitive advantage if
you can actually make it over the finish line. Otherwise

all you get is an honorary mention in Wikipedia.
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Nevertheless, there is still a very high research potential
on this side of the Atlantic. Apart from internationally
renowned research centres and universities, there are a
number of innovative small and medium-sized language
technology companies that manage to survive through
sheer creativity and immense efforts, despite the lack
of venture capital or sustained public funding. On the
other hand, many of these are oriented to an interna-
tional market, where English-based products are a must.
Although Swedish companies are active developers of
web and search technologies, for example, technology
specifically adapted to Swedish is only marginally in-
volved and most R&D results and prototypes use the
English language.

Every international technology competition tends to
show that results for the automatic analysis of English
are far better than those for Swedish, even though (or
precisely because) the methods of analysis are similar, if
not identical. This holds true for extracting information
from texts, grammar checking, machine translation and
a whole range of other applications.

Many researchers reckon that these setbacks are due to
the fact that, for fifty years now, the methods and algo-
rithms of computational linguistics and language tech-
nology application research have first and foremost fo-
cused on English. The number of publications on lan-
guage technology for Swedish in leading international
conferences and scientific journals is minuscule com-

pared to the volume of papers focusing on English.

However, other researchers believe that English is inher-
ently better suited to computer processing. And lan-
guages such as Spanish and French are also a lot easier
to process than Swedish using current methods. This
means that we need a dedicated, consistent, and sustain-
able research effort if we want to be able to use the next
generation of information and communication technol-
ogy in those areas of our private and work life where we
live, speak and write Swedish.

Summingup, despite the prophets of doom, the Swedish
language is not in danger, even from the prowess of En-
glish language computing. However, the whole situa-
tion could change dramatically when a new generation
of technologies really starts to master human languages
effectively. Through improvements in machine transla-
tion, language technology will help in overcoming lan-
guage barriers, but it will only be able to operate be-
tween those languages that have managed to survive in
the digital world. If there is adequate language technol-
ogy available, then it will be able to ensure the survival
of languages with very small populations of speakers. If
not, even ‘large’ languages will come under severe pres-
sure.

The dentist jokingly warns: "Only brush the teeth you
want to keep”. The same principle also holds true for re-
search support policies: you can study every language
under the sun all you want, but if you really intend to
keep them alive, you need to develop technologies to

support them.
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LANGUAGES AT RISK: A CHALLENGE FOR
LANGUAGE TECHNOLOGY

We are witnesses to a digital revolution that is dramati-
cally impacting communication and society. Recent de-
velopments in information and communication tech-
nology are sometimes compared to Gutenberg’s inven-
tion of the printing press. What can this analogy tell
us about the future of the European information soci-

ety and our languages in particular?

The digital revolution is comparable to
Gutenberg's invention of the printing press.

After Gutenberg’s invention, real breakthroughs in
communication were accomplished by efforts such as
Luther’s translation of the Bible into vernacular lan-
guage. In subsequent centuries, cultural techniques have
been developed to better handle language processing

and knowledge exchange:

= the orthographic and grammatical standardisation
of major languages enabled the rapid dissemination

of new scientific and intellectual ideas;

= the development of official languages made it possi-
ble for citizens to communicate within certain (of-

ten political) boundaries;

= the teachingand translation of languages enabled ex-

changes across languages;

= thecreation of editorial and bibliographic guidelines

assured the quality of printed material;

= the creation of different media like newspapers, ra-
dio, television, books, and other formats satisfied

different communication needs.

In the past twenty years, information technology has

helped to automate and facilitate many processes:

= desktop publishing software has replaced typewrit-

ing and typesetting;

= presentation software has replaced overhead projec-

tor transparencies;

m e-mail allows documents to be sent and received

more quickly than using a fax machine;

= Skype offers cheap internet phone calls and hosts vir-

tual meetings;

= audio and video encoding formats make it easy to ex-

change multimedia content;
= web search engines provide keyword-based access;

= online services like Google Translate produce quick,

approximate translations;

= social media platforms such as Facebook, Twitter
and Google+ facilitate communication, collabora-

tion, and information sharing.

Although these tools and applications are helpful, they
are not yet capable of supporting a fully-sustainable,
multilingual European society in which information

and goods can flow freely.
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2.1 LANGUAGE BORDERS
HOLD BACK THE EUROPEAN
INFORMATION SOCIETY

We cannot predict exactly what the future information
society will look like. However, there is a strong like-
lihood that the revolution in communication technol-
ogy is bringing together people who speak different lan-
guages in new ways. This is putting pressure both on in-
dividuals to learn new languages and especially on devel-
opers to create new technology applications to ensure
mutual understanding and access to shareable knowl-
edge. In the global economic and information space,
there is increasing interaction between different lan-
guages, speakers and content thanks to new types of me-
dia. The current popularity of social media (Wikipedia,
Facebook, Twitter, YouTube, and, recently, Google+) is
only the tip of the iceberg.

The global economy and information space
confronts us with different languages, speakers
and content.

Today, we can transmit gigabytes of text around the
world in a few seconds before we recognise that it is in
a language that we do not understand. According to
a report from the European Commission, 57% of in-
ternet users in Europe purchase goods and services in
non-native languages; English is the most common for-
eign language followed by French, German and Spanish.
55% of users read content in a foreign language while
35% use another language to write e-mails or post com-
ments on the web [2]. A few years ago, English might
have been the lingua franca of the web — the vast ma-
jority of content on the web was in English — but the
situation has now drastically changed. The amount of
online content in other European (as well as Asian and

Middle Eastern) languages has exploded.

Surprisingly, this ubiquitous digital linguistic divide
has not gained much public attention. Yet, it raises a
very pressing question: Which European languages will
thrive in the networked information and knowledge so-

ciety, and which are doomed to disappear?

2.2 OUR LANGUAGES AT RISK

While the printing press helped step up the exchange
of information in Europe, it also led to the extinction
of many languages. Regional and minority languages
were rarely printed and languages such as Cornish and
Dalmatian were limited to oral forms of transmission,
which in turn restricted their scope of use. Will the in-

ternet have the same impact on our modern languages?

The wide variety of languages in Europe is one of
its richest and most important cultural assets.

Europe’s approximately 80 languages are one of our rich-
est and most important cultural assets, and a vital part of
this unique social model [3]. While languages such as
English and Spanish are likely to survive in the emerg-
ing digital marketplace, many languages could become
irrelevant in a networked society. This would weaken
Europe’s global standing, and run counter to the goal of
ensuring equal participation for every citizen regardless
of language. According to a UNESCO report on mul-
tilingualism, languages are an essential medium for the
enjoyment of fundamental rights, such as political ex-

pression, education and participation in society [4].

2.3 LANGUAGE TECHNOLOGY
IS A KEY ENABLING
TECHNOLOGY

In the past, investments in language preservation fo-

cussed primarily on language education and transla-



tion. According to one estimate, the European mar-
ket for translation, interpretation, software localisation
and website globalisation was €8.4 billion in 2008 and
is expected to grow by 10% per annum [5]. Yet this fig-
ure covers just a small proportion of current and future
needs in communicating between languages. The most
compelling solution for ensuring the breadth and depth
of language usage in Europe tomorrow is to use appro-
priate technology, just as we use technology to solve our
transport and energy needs among others.

Language technology targeting all forms of written text
and spoken discourse can help people to collaborate,
conduct business, share knowledge and participate in
social and political debate regardless of language barri-
ers and computer skills. It often operates invisibly inside

complex software systems to help us already today to:

» find information with a search engine;

» check spelling and grammar in a word processor;

= view product recommendations in an online shop;
= follow the spoken directions of a navigation system;

= translate web pages via an online service.

Language technology consists of a number of core ap-
plications that enable processes within a larger applica-
tion framework. The purpose of the META-NET lan-
guage white papers is to focus on how ready these core

enabling technologies are for each European language.

Europe needs robust and affordable language
technology for all European languages.

To maintain our position in the frontline of global inno-
vation, Europe will need language technology, tailored
to all European languages, that is robust and affordable
and can be tightly integrated within key software envi-
ronments. Without language technology, we will not
be able to achieve a really effective interactive, multime-

dia and multilingual user experience in the near future.

2.4 OPPORTUNITIES FOR
LANGUAGE TECHNOLOGY

In the world of print, the technology breakthrough was
the rapid duplication of an image of a text using a suit-
ably powered printing press. Human beings had to do
the hard work of looking up, assessing, translating, and
summarising knowledge. We had to wait until Edison
to record spoken language — and again his technology
simply made analogue copies.

Language technology can now simplify and automate
the processes of translation, content production, and
knowledge management for all European languages. It
can also empower intuitive speech-based interfaces for
household electronics, machinery, vehicles, computers
and robots. Real-world commercial and industrial ap-
plications are still in the early stages of development,
yet R&D achievements are creating a genuine window
of opportunity. For example, machine translation is al-
ready reasonably accurate in specific domains, and ex-
perimental applications provide multilingual informa-
tion and knowledge management, as well as content

production, in many European languages.

Language technology helps overcome the
“disability” of linguistic diversity.

As with most technologies, the first language applica-
tions such as voice-based user interfaces and dialogue
systems were developed for specialised domains, and of-
ten exhibit limited performance. However, there are
huge market opportunities in the education and enter-
tainment industries for integrating language technolo-
gies into games, edutainment packages, libraries, simu-
lation environments and training programs. Mobile in-
formation services, computer-assisted language learning
software, eLearning environments, self-assessment tools

and plagiarism detection software are just some of the

42



application areas in which language technology can play
an important role. The popularity of social media ap-
plications like Twitter and Facebook suggest a need for
sophisticated language technologies that can monitor
posts, summarise discussions, suggest opinion trends,
detect emotional responses, identify copyright infringe-
ments or track misuse.

Language technology represents a tremendous opportu-
nity for the European Union. It can help to address the
complex issue of multilingualism in Europe — the fact
that different languages coexist naturally in European
businesses, organisations and schools. However, citi-
zens need to communicate across the language borders
of the European Common Market, and language tech-
nology can help overcome this final barrier, while sup-
porting the free and open use of individual languages.
Looking even further ahead, innovative European mul-
tilingual language technology will provide a benchmark
for our global partners when they begin to support
their own multilingual communities. Language tech-
nology can be seen as a form of “assistive” technology
that helps overcome the “disability” of linguistic diver-
sity and makes language communities more accessible to
each other. Finally, one active field of research is the use
of language technology for rescue operations in disas-
ter areas, where performance can be a matter of life and
death: Future intelligent robots with cross-lingual lan-

guage capabilities have the potential to save lives.

2.5 CHALLENGES FACING
LANGUAGE TECHNOLOGY

Although language technology has made considerable
progress in the last few years, the current pace of tech-
nological progress and product innovation is too slow.
Widely-used technologies such as the spellingand gram-
mar correctors in word processors are typically mono-

lingual, and are only available for a handful of languages.

Online machine translation services, although useful
for quickly generating a reasonable approximation of a
document’s contents, are fraught with difhculties when

highly accurate and complete translations are required.

Technological progress needs to be accelerated.

Due to the complexity of human language, modelling
our tongues in software and testing them in the real
world is a long, costly business that requires sustained
funding commitments. Europe must therefore main-
tain its pioneering role in facing the technological chal-
lenges of a multiple-language community by inventing
new methods to accelerate development right across the
map. These could include both computational advances

and techniques such as crowdsourcing.

2.6 LANGUAGE ACQUISITION
IN HUMANS AND MACHINES

To illustrate how computers handle language and why it
is difficult to program them to process different tongues,
let’s look briefly at the way humans acquire first and sec-
ond languages, and then see how language technology
systems work.

Humans acquire language skills in two different ways.
Babies acquire a language by listening to the real inter-
actions between their parents, siblings and other family
members. From the age of about two, children produce
their first words and short phrases. This is only possi-
ble because humans have a genetic disposition to imitate
and then rationalise what they hear.

Learning a second language at an older age requires
more cognitive effort, largely because the child is not im-
mersed in a language community of native speakers. At
school, foreign languages are usually acquired by learn-

ing grammatical structure, vocabulary and spelling using
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drills that describe linguistic knowledge in terms of ab-

stract rules, tables and examples.

Humans acquire language skills in two different
ways: learning from examples and learning the
underlying language rules.

Moving now to language technology, the two main
types of systems “acquire” language capabilities in a sim-
ilar manner. Statistical (or “data-driven”) approaches
obtain linguistic knowledge from vast collections of
concrete example texts. While it is sufficient to use text
in a single language for training, e.g., a spell checker,
parallel texts in two (or more) languages have to be avail-
able for training a machine translation system. The ma-
chine learning algorithm then “learns” patterns of how
words, short phrases and complete sentences are trans-
lated.

This statistical approach usually requires millions of sen-
tences to boost performance quality. This is one rea-
son why search engine providers are eager to collect as
much written material as possible. Spelling correction
in word processors, and services such as Google Search
and Google Translate, all rely on statistical approaches.
The great advantage of statistics is that the machine
learns quickly in a continuous series of training cycles,
even though quality can vary randomly.

The second approach to language technology, and to
machine translation in particular, is to build rule-based
systems. Experts in the fields of linguistics, computa-
tional linguistics and computer science first have to en-

code grammatical analyses (translation rules) and com-

pile vocabulary lists (lexicons). This is very time con-
suming and labour intensive. Some of the leading rule-
based machine translation systems have been under con-
stant development for more than 20 years. The great
advantage of rule-based systems is that the experts have
more detailed control over the language processing.
This makes it possible to systematically correct mistakes
in the software and give detailed feedback to the user, es-
pecially when rule-based systems are used for language
learning. However, due to the high cost of this work,
rule-based language technology has so far only been de-
veloped for a few major languages.

As the strengths and weaknesses of statistical and rule-
based systems tend to be complementary, current re-
search focuses on hybrid approaches that combine the
two methodologies. However, these approaches have so
far been less successful in industrial applications than in

the research lab.

The two main types of language technology
systems acquire language in a similar manner.

As we have seen in this section, many applications
widely used in today’s information society rely heavily
on language technology, particularly in Europe’s eco-
nomic and information space. Although this technol-
ogy has made considerable progress in the last few years,
there is still huge potential to improve the quality of lan-
guage technology systems. In the next two sections, we
describe the role of Swedish in the European informa-
tion society and assess the current state of language tech-

nology for the Swedish language.

44



THE SWEDISH LANGUAGE IN THE
EUROPEAN INFORMATION SOCIETY

3.1 GENERAL FACTS

According to the estimation of Parkvall [6], the num-
ber of monolingual native speakers of Swedish, i.e.,
who have Swedish as their oz/y mother tongue, is about
85% of Sweden’s population, which corresponds to ap-
proximately 7.7 million people. Of the remaining 15%
of the population (approximately 1.35 million people),
those who have grown up in Sweden can be assumed to
have acquired Swedish as one of their native languages,
whether as an addition to an immigrant language or to

an indigenous minority tongue.

Swedish is an official language
of Sweden and Finland.

Additionally, a similar number (1.35 million) of Swe-
den’s residents are born abroad, according to Statistics
Sweden (http://www.scb.se) in 2010. The foreign-born
population includes adopted children, some individu-
als born abroad to Swedish parents, and members of
Swedish-speaking ethnic groups in Finland, Estonia and
the Ukraine (see further information regarding these
ethnic groups below). Together, these ethnic groups to-
tal just over 100,000.

Figure 1 shows the proportion of languages (mother
tongue figures) of Sweden as of 2006 [6].

Parkvall [6] estimates about 185,000 native speakers of
highly divergent Swedish dialects, of whom 5-10,000

use varieties divergent enough from the standard lan-
guage to merit being considered languages in their own
right.

In general, however, the regional differences in Sweden
are moderately marked, and — as in most other industri-
alized countries — people born after the Second World
War generally speak the standard with only phonolog-
ical clues betraying their approximate geographical ori-
gin. Some lexical peculiarities can of course also be no-
ticed, but the differences in morphology and syntax are,
generally speaking, no longer more noticeable between
different geographical areas than they are between gen-
erations. Swedish-speakers in Finland have in general
followed the same path, although the local dialects are
in somewhat better health there than they are in Swe-
den. However, east of the Baltic, words and construc-
tions denoting concepts regarding modern society are
frequently borrowed or calqued from Finnish.

The geographical differences that do exist are virtually
exclusive to the spoken language, and for a newspaper
text, it would be well-nigh impossible to determine the
arca in which it was produced, and even for a newspa-
per from Finland, this would be difficult, save for a small
number of words and expressions denoting concepts re-
lating specifically to Finnish society.

The number of daily newspapers in Sweden was 168
in 2008, according to Statistics Sweden, a number that
seems reasonably stable despite falling circulation. In
official statistics, the definition of a “daily” newspaper

is one which is published at least three times a week.
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Official majority language

Swedish 85.2%

Official minority languages

Indigenous languages without official recognition

Finnish (including Meinkieli/  2.5%  Swedish Sign Language 0.1%

Torne River Valley Finnish) Elfdalian (“dialect” of Swedish) 0.02%
Romani 0.1%  Overkalix (“dialect” of Swedish) 0.02%
Saami languages 0.05%
Yiddish 0.01%

Major immigrant languages without official recognition

Serbo-Croatian 1.2%  Aramaic 0.4%
Arabic 1.0% Turkish 0.4%
Kurdish 0.7%  Somali 0.3%
Spanish 0.7% Hungarian 0.2%
German 0.7%  Russian 0.2%
Farsi 0.6% Thai 0.2%
Norwegian 0.6% Cantonese 0.1%
Danish 0.6% Greek 0.1%
Polish 0.5% Estonian 0.1%
Albanian 0.5%
English 0.5%  Other immigrant languages 2.3%

1: Languages in Sweden (mother tongue speakers in percentage of population)

26,182 “books and pamphlets” were published in Swe-
den in 2008, a number which increased consistently
over the last decade. The total includes 86% original
works and 14% translations. Interestingly, about one
fourth of the original works were published in languages
other than Swedish. However, only approximately 3%
of these publications were in any of the indigenous mi-
nority languages or major immigrant languages. An
overwhelming 22% of all original works published in
Sweden in 2008 were in English.

Additionally, UNESCO’s Index translationum data-
base (http://www.unesco.org/xtrans/) features 31,474
translations into Swedish, and 31,358 with Swedish
as the source language. Given that Statistics Sweden
counts about 3,000 annual translations into Swedish in

Sweden alone, it would seem that the two sources differ

in scope. However, since 2005, the Index translationum
does include about 2,500 cases yearly of Swedish as a tar-
get language of translations, which is compatible with

the figures already cited.

According to Statistics Finland (http://www.stat.fi),
about 500 original Swedish-language titles are pub-
lished yearly in Finland and about an additional 100

publications are translated into Swedish.

Among the 50 songs most frequently played on P3 (the
public service radio music channel [7]) in 2010, 88%
were performed in English (five songs were in Swedish
and one in French; note that many of the English-
language songs were sung by Swedish performers). In
other popular music charts, however, Swedish tends to

fare somewhat better.
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As for television, 74% of the programs on the public
service channel SVT were of domestic origin in 1999,
which implies the use of Swedish or — more rarely — one
of the national minority languages. In the commercial
TV channels TV3, TV4 and TVS5, this proportion was
between 12% and 49% [8, 79]. Again, a language other
than Swedish almost invariably implies English, espe-
cially in the commercial channels.

In Finland, the national public broadcasting offers two
radio channels in Swedish (http://svenska.yle.fi), and
almost 20 hours of televised material, in addition to
which a similar amount of Swedish TV programming
is available exclusively on the web.

At the cinemas, Swedish films were responsible for
about one fourth of the attendance around the turn of
the millennium [8, 85], with — again — the remainder

being almost exclusively in English.

3.2 PARTICULARITIES OF THE
SWEDISH LANGUAGE

In general, Swedish is a relatively normal representative
of European languages, and Germanic languages in par-
ticular. The most “exotic” aspects of the language are
found in the domain of phonology, with notable fea-

tures being:

= a phonemic pitch accent system;

of the
phoneme /h/;

= presence cross-linguistically  unusual
= an unusually large vowel system, including front
rounded vowels (where the high vowels display an

unusual two degrees of rounding: /4 y/); and
= rather liberal phonotactics with CCC onsets, and

CCCC codas, yielding half a million potential syl-
lables.

Structurally, Swedish generally follows the patterns typ-

ical of Germanic languages, including V2 word order.

More unusual traits that might deserve mention include
negation placement before the tensed verb in subordi-
nate clauses, and the presence of a “reflexive possessive”
in the third person (i. e., a special possessive form used if
and only if the possessor is co-referential with the sub-

ject).

Swedish is a relatively normal representative of
European languages.

In line with, e.g., German, the Swedish language fea-
tures plenty of compounding, which may yield rather
long words. While any native speaker phonologically
marks these as compounds, and while they are written as
one word in the prescriptive tradition, many writers pro-
duce a space in-between the constituent words, some-
thing that might be relevant for language technology
purposes. A compound word such as linghdirig long-
haired’ might thus be written ling hdrig, which, in a
more normative vein would be interpreted as ‘tall (and)

hairy’

3.3 RECENT DEVELOPMENTS

Language legislation in Sweden was virtually non-
existent until 1999, when a law on minority lan-
guages was passed by the parliament. It promoted
five languages (Finnish, Saami, Romani, Yiddish and
Meinkieli [or Torne Valley Finnish]) to the status of
“official minority languages”. Simultaneously Sweden
ratified the European Charter on Regional or Minority
Languages for these languages. In practice, however,
the concrete effects of these measures were limited, and
seemingly cosmetic in nature.

After the passing of the minority-language bill, some
people found it odd that the country only had minor-
ity languages, but not an official majority language. As

is the case in countries such as Britain and the United
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States, the majority language was of course de facto of-
ficial, but lacked de jure recognition. Therefore, a new
language law became effective in 2009, which stipulated
that Swedish is the “main language” (huvudsprik) of
the country. The full text can be found in Svensk for-
fattningssamling (The Swedish Code of Statutes), No.
2009:600 [9].

It is difficult to deny that the text of this law is rather
vacuous. Loosely translated, it states the obvious fact
that “Swedish is the main language of Sweden”, and
that “every inhabitant of Sweden should have access to
it”. Speakers of any language (the “main” one, the five
“minority” ones, and any other language) should be al-
lowed to “use and develop” their mother tongue. The
authorities have a “special responsibility” for protecting

Swedish, the minority languages and Swedish Sign Lan-

guagc.

The closest that the new law gets to regulating actual be-
haviour would seem to be Section 10, which states that
the language of “courts, authorities, and other admin-
istrative bodies performing public services” should be
Swedish. A couple of complaints have been filed against
authorities since, by individuals and organisations who
have observed what they perceive as an excessive use of
English, complaints which have met with varying de-
grees of success. They usually deal with symbolic is-
sues such as the email addresses of the government min-
istries, which used the English name of the ministry in

question, rather than the Swedish one.

For a convenient overview (in French) of language
legislation issues with regard to Sweden (and indeed
any other country in the world), the Canadian site
Laménagement linguistique dans le monde (htep://
www.tlfq.ulaval.ca/axl) can be recommended, it being
as accurate as one can reasonably expect from a work

that aspires to cover the entire planet.

3.4 OFFICIAL LANGUAGE
PROTECTION IN SWEDEN

As mentioned above, the Swedish language has until re-
cently not had any official recognition whatsoever in
Sweden, and while it has been recognised as such in Fin-
land, authorities have in general not interfered with the

development and makeup of the language as such.

The Swedish language only received
official recognition in Sweden in 2009,
while minority languages have enjoyed

a legal status since 1999.

Some ofhicial or semi-official bodies, such as Klarspriks-
gruppen (the governmental committee ‘Clear Language
Group’), the Swedish Academy and Svenska spriknim-
nden (‘Swedish language board’) have engaged in lan-
guage cultivation, and are or were seen as having a
normative mandate. In Finland, the Institute for the
Languages of Finland fulfils a similar role. In 2006,
the Sprikrider (‘Language Council of Sweden’), was
formed by the government, an organisation billing it-
self as the “official language cultivation body of Swe-
den”.

of spoken and written Swedish and also to monitor

Its mission is to “monitor the development

the use and status of all other languages spoken in
Sweden [and to] strengthen Nordic language unity”
However, their homepage (http://www.sprakradet.se/
international) explicitly states that “all other languages
spoken in Sweden” refers only to Swedish, the five offi-
cial minority languages and Swedish Sign Language.

There are also a number of private initiatives, which usu-
ally combat anglicisms and the use of English at the
expense of Swedish, with the most vocal being Sprik-
forsvaret (“The language defence’), which enjoys a rela-
tively limited following and a moderate degree of public

awareness.
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3.5 LANGUAGE IN EDUCATION

Education in Sweden (and in Swedish-speaking parts of
Finland) is generally in Swedish, but there is concern
in some circles about English encroaching on Swedish.
University-level education in English is not rare, and at
some departments, most of the teaching is done in En-
glish, regardless of whether or not foreigners are present
[8, 25, 29f]. In 1999, 2-3% of the children attend-
ing public schools (primary and secondary levels) were
taught in a language other than Swedish, which in three
fourths of the cases meant English [8, 18f]. This phe-
nomenon appears not to have been investigated since,
but Falk noted that the proportion was rising steadily.
She also referred to studies [8, 19] demonstrating that
these children were less proficient in Swedish than their
Swedish-educated peers.

There also exist a limited number of schools using other
languages (German, French, Finnish ...) as their main
medium of instruction. Specific classes using both
Finnish and Swedish have existed, and to some ex-
tent still do, in public schools. The use of languages
other than Swedish in public education has, however,
generally been reduced to schools being obliged to of-
fer mother tongue education outside of normal school
hours, provided that it is required by a certain number
of students. Here, the language does not have to be
an officially recognised one, but can be any language,
provided it is actively used in the home environment
(though this proviso does not apply to the official mi-
nority languages).

In Finland, education in Swedish is offered from kinder-
garten to university level (in localities where there is a
Swedish-speaking presence in the first place). The ma-
jority of the students are of course Swedish-speaking
Finns, but some schools also have sizeable proportions
of Finnish returnee migrants from Sweden, and some-
times also pupils with a purely Finnish background.

In the latter case, the parents have taken the advan-

tage of giving their children another language “for free”,
but concerns have been expressed that the lack of prior
knowledge among these children risks turning them
into a “Trojan horse”, and that their presence might turn
the classroom (or at least the school playground) into a

Finnish-dominated language environment.

3.6 INTERNATIONAL ASPECTS

Outside Sweden, Swedish also enjoys official standing
in Finland, whose statistic authorities claim 290,000 na-
tive speakers (about 5.5% of the nation’s total popula-
tion). Their number has been declining since the Sec-
ond World War, and in terms of their proportion of the
population in Finland, the Swedish Finns have been de-
creasing since the 17th century (when the percentage
was about 16.5%).

While occasionally questioned, the status of Swedish
in Finland is remarkably strong, given the small size of
the minority (which, legally speaking, is not even con-
sidered a minority, but one of the two “domestic lan-
guages”) and the relative lack of international currency
of Swedish. All Finns are required to study Swedish,
which of course does not guarantee that they leave
school with any proficiency in it. Most in fact do not,
but when questioned in a survey administered by the
European Union, [10] 38% of those with Finnish as
their mother tongue did claim capability of conversing

in Swedish.

English is the most dominant
foreign language in Sweden.

Indigenous Swedish-speaking communities are here (ar-
bitrarily) defined as groups where the language survives
more than three generational changes among a size-
able proportion. Such communities have also existed
in four other (present-day) countries: Russia (small en-

claves in the Petersburg and Karelian areas, which were
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mainly offshoots of Finland’s Swedish-speaking popu-
lation), the United States (where the language of the
17th century colony of New Sweden survived until the
early 1800s), Estonia and later the Ukraine. In Esto-
nia, the vast majority of the Swedish-speaking popula-
tion (present there since at least the 13th century) of
about 8,000 fled to Sweden in the wake of the Second
World War, and the remaining individuals are probably
to be counted in dozens (at most) rather than hundreds
or thousands. The Ukrainian group descended from Es-
tonian Swedes deported in the late 18th century. Most
immigrated to Sweden and North Americain 1929, and
only a handful of survivors remain today.

Apart from these groups, Swedish-speakers outside of
Sweden and Finland consist of immigrants and tempo-
rary expatriates from these two countries. The number
is likely to be around 300,000 [11], mainly in the other
Nordic countries, in western Europe, the United States,
Canada and Australia. In none of these countries, how-
ever, they represent more than a negligible proportion
of the recipient countries’ total population.

Looking at Swedish international relations with regard
to breaking through the communication barrier, we
see that the vast majority of Swedish-speakers in Fin-
land have a decent (and often impeccable) command of
Finnish. For Sweden, EU statistics [ 12, 10] indicate that
about 90% of the Swedish population claim to be capa-
ble of conversing in English, 28% in German, and 10%
in French. During the entire post-war era, English has
been a compulsory school subject, and most school chil-

dren have studied either German or French (but rarely

both).

Sweden'’s foremost trading partner is Germany,
followed by Norway, Denmark and Britain.

A recent survey (htep://www.cf.se/epi/) shows that

Swedes are not only quantitatively more Anglophone

than other nationalities, but that their English is also
qualitatively impressive. Continuous media exposure is
of course partly responsible for the high level of com-
petence in English, but this does little to improve the
knowledge of German or French. In 1994, Spanish was
promoted to the same status in the school system as Ger-
man and French, and it rapidly rose to become the most
popular foreign language after English — mostly at the

expense of German.

As of 2011, Sweden’s foremost trading partner (ac-
cording to Statistics Sweden — http://www.scb.se) is
Germany, followed by (in order) Norway, Denmark,
Britain, the Netherlands, Finland, the United States,

France, Belgium, China and Russia.

Swedes travel extensively, but are not likely to use any-
thing other than English on their trips abroad. Simi-
larly, tourists travelling to Sweden will probably have a
hard time being understood by Swedes if they use an-

other language than English (or, of course, Swedish).

In short, the linguistic reality for the average Swedish
native speaker in Sweden is such that only two languages
co-exist: Swedish and English. The Swedes are proud
of their knowledge of English — most of them do speak
English and they speak it relatively well. Sweden is un-
usual, however, also because it relies to such an extent
on one single lingua franca, where EU statistics [10] in-
dicate that other Europeans are more likely to speak a
variety of foreign languages. Indeed, respondents were
asked whether they favoured (a) the current EU pol-
icy that every EU citizen should learn a language other
than their mother tongue; and (b) whether they would
favour a policy requiring the learning of fwo additional
languages. The Swedes were resoundingly in favour of
the first proposal, but were opposed to the second one

to a higher degree than any other nationality.

Globally speaking, Swedish has a large number of native
speakers (over 98% of the world’s 67,000 languages

have smaller native speaker communities). Addition-
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ally, its presence in public life is even larger than this
number alone would suggest. It is very much a healthy
language, with a secure position in Sweden (if not in Fin-
land) in the short- to medium-term perspective. How-
ever, even though the only competition in the local lin-
guistic ecology stems from English, it must not be ig-
nored, for it is not negligible — as can be seen from the
already strong position of English in the daily lives of

many Swedes, which continues to strengthen.

3.7 SWEDISH ON THE
INTERNET

Swedish is conspicuous on the web, and in some surveys
that have been carried out in this regard, it consistently
features among the 15 or so best represented languages
in the world (see, e.g., [13, 63]). At the time of writ-
ing, Swedish ranks as number 11 among the languages

used on Wikipedia. In other similar measures of media

presence (film industry, economic power, etc.), Swedish
is typically among the top 20 among the world’s 6,000
or so languages, although in terms of native speakers, it
only ranks about 85th [13, 55-64]. Swedish is also the
dominant language in broadcasting in Sweden, includ-
ing the nationwide public service networks. It should be
kept in mind, however, that much of the material broad-
cast is of foreign origin, which in the overwhelming ma-

jority of cases means Anglo—American.

Swedish is a small language
with a big web presence.

Swedes are in general keener on using the internet than
most other nationalities, and more than two thirds of
the adult population use it daily [14]. 85% of the popu-
lation have access to a broadband connection, and more
than half of the Swedes are internet users before the age

of four.
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4

LANGUAGE TECHNOLOGY SUPPORT

FOR SWEDISH

Language technology (LT) is used to develop software
systems designed to handle human language and are
therefore often called “human language technology”
Human language comes in spoken and written forms.
In addition, sign language occurs naturally wherever the
need arises. While speech and sign are the oldest, and in
terms of human evolution, most natural forms of lan-
guage communication, complex information and most
human knowledge is stored and transmitted through
the written word. Speech and text technologies process
or produce these different forms of language, using dic-
tionaries, rules of grammar, and semantics. This means
that LT links language to various forms of knowledge,
independently of the media (speech or text) in which it
is expressed. Figure 2 illustrates the LT landscape.
When we communicate, we combine language with
other modes of communication and information media
— for example speaking can involve gestures and facial
expressions. Digital texts link to pictures and sounds.
Movies may contain language in spoken and written
form. In other words, speech and text technologies over-
lap and interact with other multimodal communication
and multimedia technologies.

In this section, we will discuss the main application
areas of language technology, i.e., language checking,
web search, speech interaction, and machine transla-

tion. These applications and basic technologies include:

u spelling correction

= authoring support

= computer-assisted language learning
» information retrieval

» information extraction

® text summarisation

® question answering

L] speech recognition

= speech synthesis

Language technology is an established area of research
with an extensive set of introductory literature. The in-
terested reader is referred to the following references:
[15, 16, 17, 18].

Before discussing the above application areas, we will

briefly describe the architecture of a typical LT system.

4.1 APPLICATION
ARCHITECTURES

Software applications for language processing typically
consist of several components that mirror different as-
pects of language. While such applications tend to be
very complex, figure 3 shows a highly simplified archi-
tecture of a typical text processing system. The first three
modules handle the structure and meaning of the text

input:

1. Pre-processing: cleans the data, analyses or removes

formatting, detects the input languages, and so on.
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2. Grammatical analysis: finds the verb, its objects,
modifiers and other sentence elements; detects the

sentence structure.

3. Semantic analysis: performs disambiguation (i.e.,
computes the appropriate meaning of words in a
given context); resolves anaphora (i e., which pro-
nouns refer to which nouns in the sentence); rep-
resents the meaning of the sentence in a machine-

readable way.

After analysing the text, task-specific modules can per-
form other operations, such as automatic summarisa-

tion and database look-ups.

In the remainder of this section, we firstly introduce
the core application areas for language technology, and
follow this with a brief overview of the state of LT re-
search and education today, and a description of past
and present research programmes. Finally, we present
an expert estimate of core LT tools and resources for
Swedish in terms of various dimensions such as avail-
ability, maturity and quality. The general situation of
LT for the Swedish language is summarised in figure 8
(p. 65) at the end of this chapter. This table lists all tools
and resources that are boldfaced in the text. LT support
for Swedish is also compared to other languages that are

part of this series.

4.2 CORE APPLICATION AREAS

In this section, we focus on the most important LT tools
and resources, and provide an overview of LT activities

in Sweden.

4.2.1 Language Checking

Anyone who has used a word processor such as Mi-
crosoft Word knows that it has a spell checker that high-
lights spelling mistakes and proposes corrections. The
carliest spelling correction programs compared a list of
extracted words against a dictionary of correctly spelled
words. Today these programs are far more sophisticated.
Using language-dependent algorithms for grammatical
analysis, they detect errors related to morphology (e. g.,
plural formation) as well as syntax-related errors, such
as a missing verb or a conflict of verb-subject agreement
(e.g., she *write a letter). However, most spell checkers

will not find any errors in the following text [19]:

I have a spelling checker,
It came with my PC.
It plane lee marks four my revue

Miss steaks aye can knot sea.

Handling these kinds of errors usually requires an anal-

ysis of the context. For example:
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» Faxenblev tydligen skickad forraveckan, men jaghar
inte sett den.
“The fax [machine] was supposedly sens [SINGULAR]

last week, but I have not seen 72’

» Faxen blev tydligen skickade forra veckan, men jag
har inte sett dem.
“The  faxes

[PLURAL] last week, but I have not seen them.

[messages] were supposedly sent

This type of analysis either needs to draw on language-
specific grammars laboriously coded into the software
by experts, or on a statistical language model. In this
case, a model calculates the probability of a particular
word as it occurs in a specific position (e. g., between
the words that precede and follow it). For example:
solig bardisk ‘soiled bar’ (literally ‘soiled bar counter’)
is a much more probable word sequence than solig bar
disk ‘soiled naked counter’ (with the parts of the com-
pound written separately). A statistical language model
can be automatically created by using a large amount
of (correct) language data, a text corpus. Most of
these two approaches have been developed around data
from English. However, they do not necessarily transfer
straightforwardly to Swedish with its more flexible word
order and compound word building.

Language checking is not limited to word processors;
it is also used in “authoring support systems’, i. e., soft-
ware environments in which manuals and other types

of technical documentation for complex I'T, healthcare,

engineering and other products, are written. To off-
set customer complaints about incorrect use and dam-
age claims resulting from poorly understood instruc-
tions, companies are increasingly focusing on the qual-
ity of technical documentation while targeting the in-
ternational market (via translation or localisation) at
the same time. Advances in natural language process-
ing have led to the development of authoring support
software, which helps the writer of technical documen-
tation to use vocabulary and sentence structures that are
consistent with industry rules and (corporate) terminol-

ogy restrictions.

The use of language checking is not limited
to word processors. It also applies
to authoring support systems.

Only a few Swedish companies and Language Service
Providers offer products in this area, e.g., Scania and
some SMEs.

Besides spell checkers and authoring support, language
checking is also important in the field of computer-
assisted language learning. Language checking applica-
tions also automatically correct search engine queries, as
found in Google’s Did you mean... suggestions.

Oribi (http://www.oribi.se) is a Swedish SME which
develops assistive technology — including spell checking
and word prediction - for individuals with reading and

writing difhiculties.
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4.2.2 Web Search

Searching the web, intranets or digital libraries is proba-
bly the most widely used yet largely underdeveloped lan-
guage technology application today. The Google search
engine, which started in 1998, now handles about 80%
of all search queries [20]. The verb googla ‘to google’
even has an entry in the Swedish modern dictionaries.
The Google search interface and results page display has
not significantly changed since the first version. How-
ever, in the current version, Google offers spelling cor-
rection for misspelled words and incorporates basic se-
mantic search capabilities that can improve search ac-
curacy by analysing the meaning of terms in a search
query context [21]. The Google success story shows
that a large volume of data and efhicient indexing tech-
niques can deliver satisfactory results using a statistical

approach to language processing.

The next generation of search engines will have
to include much more sophisticated
language technology.

For more sophisticated information requests, it is es-
sential to integrate deeper linguistic knowledge to fa-
cilitate text interpretation. Experiments using lexical
resources such as machine-readable thesauri or onto-
logical language resources (e.g., WordNet for English
or the Swedish SALDO [22]) have demonstrated im-
provements in finding pages using synonyms of the orig-

inal search terms, such as atomkrafi ‘atomic energy,

kdrnkraft ‘nuclear power’ and kdrnenergi ‘nuclear en-
ergy, or even more loosely related terms (such as fission

‘fission’ or reaktor ‘reactor’).

The next generation of search engines will have to in-
clude much more sophisticated language technology,
especially to deal with search queries consisting of a
question or other sentence type rather than alist of key-
words. For the query, Give me a list of all companies
that were taken over by other companies in the last five
years, asyntactic as well as semantic analysis is required.
The system also needs to provide an index to quickly re-
trieve relevant documents. A satisfactory answer will re-
quire syntactic parsing to analyse the grammatical struc-
ture of the sentence and determine that the user wants
companies that have been acquired, rather than compa-
nies that have acquired other companies. For the expres-
sion last five years, the system needs to determine the
relevant range of years, taking into account the present
year. The query then needs to be matched against a huge
amount of unstructured data to find the pieces of infor-
mation that are relevant to the user’s request. This pro-
cess is called information retrieval, and involves search-
ing and ranking relevant documents. To generate a list
of companies, the system also needs to recognise a par-
ticular string of words in a document represents a com-
pany name, using a process called named entity recogni-

tion.

A more demanding challenge is matching a query in
one language with documents in another language.

Cross-lingual information retrieval involves automati-
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cally translating the query into all languages present in
the document collection and then translating the results

back into the user’s target language.

Now that data is increasingly found in non-textual for-
mats, there is a need for services that deliver multime-
dia information retrieval by searching images, audio files
and video data. In the case of audio and video files,
a speech recognition module must convert the speech
content into text (or into a phonetic representation)

that can then be matched against a user query.

Open source based technologies like Lucene and SOLr
are often used by search-focused companies to pro-
vide the basic search infrastructure. Other search-based
companies rely on international search technologies

like, e. g., FAST or Exalead.

Focus on development for companies lies on providing
add-ons and advanced search engines for special-interest
portals by exploiting topic-relevant semantics. Due to
the still high demands in processing power, such search
engines are only economically usable on relatively small

text corpora. Processing time easily exceeds that of a

common statistical search engine, such as e. g., provided
by Google, by a several orders of magnitude. These
search engines also have high demand in topic-specific
domain modelling, making it not feasible to use these
mechanisms on web scale.

In Sweden, Hapax (http://www.hapax.com; now
OpenAmplify) has spent a great amount of resources
on developing these technologies around 2000-2005.
Findwise (http://www.findewise.com) is a Swedish
company offering multilingual LT-enabled search so-
lutions primarily aimed at corporate intranets. A rel-
atively recent Swedish startup company is Gavagai

(http://www.gavagai.se).

4.2.3 Speech Interaction

Speech interaction is one of many application areas that
depend on speech technology, i. e., technologies for pro-
cessing spoken language. Speech interaction technol-
ogy is used to create interfaces that enable users to in-
teract in spoken language instead of using a graphical

display, keyboard and mouse. Today, these voice user
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interfaces (VUI) are used for partially or fully auto-
mated telephone services provided by companies to cus-
tomers, employees or partners. Business domains that
rely heavily on VUIs include banking, supply chain,
public transportation, and telecommunications. Other
uses of speech interaction technology include interfaces
to car navigation systems and the use of spoken language
as an alternative to the graphical or touchscreen inter-
faces in smartphones.

Speech interaction technology comprises four tech-

nologies:

1. Automatic speech recognition (ASR) determines
which words are actually spoken in a given sequence

of sounds uttered by a user.

2. Natural language understanding analyses the syntac-
tic structure of a user’s utterance and interprets it ac-

cording to the system in question.

3. Dialogue management determines which action to

take given the user input and system functionality.

4. Speech synthesis (text-to-speech or TTS) trans-

forms the system’s reply into sounds for the user.

One of the major challenges of ASR systems is to ac-
curately recognise the words a user utters. This means
restricting the range of possible user utterances to a
limited set of keywords, or manually creating language
models that cover a large range of natural language ut-
terances. Using machine learning techniques, language
models can also be generated automatically from speech
corpora, i. ¢, large collections of speech audio files and
text transcriptions. Restricting utterances usually forces
people to use the voice user interface in a rigid way and
can damage user acceptance; but the creation, tuning
and maintenance of rich language models will signifi-
cantly increase costs. VUIs that employ language mod-
els (normally automatically created from speech cor-

pora) and initially allow a user to express their intent

more flexibly — prompted by a How may I help you?
greeting — are better accepted by users.

Companies tend to use utterances pre-recorded by pro-
fessional speakers for generating the output of the voice
user interface. For static utterances where the word-
ing does not depend on particular contexts of use or
personal user data, this can deliver a rich user experi-
ence. But more dynamic content in an utterance may
suffer from unnatural intonation because different parts
ofaudio files have simply been strung together. Through
optimisation, today’s TTS systems are getting better at

producing natural-sounding dynamic utterances.

Speech interaction is the basis for interfaces that
allow a user to interact with spoken language.

Interfaces in speech interaction have been considerably
standardised during the last decade in terms of their var-
ious technological components. There has also been
strong market consolidation in speech recognition and
speech synthesis. The national markets in the G20 coun-
tries (economically resilient countries with high popu-
lations) have been dominated by just five global play-
ers, with Nuance (USA) and Loquendo (Italy) being the
most prominent players in Europe. In2011, Nuance an-
nounced the acquisition of Loquendo, which represents
a further step in market consolidation.

On the Swedish TTS market, there are voices devel-
oped e.g., by Acapela, headquartered in Stockholm
and also by the Swedish Library of Talking Books and
Braille (TPB). There is also a strong research commu-
nity mainly based at KTH, Stockholm (who have also
developed their own systems).

Regarding dialogue management technology and
know-how, markets are strongly dominated by national
players, which are usually SMEs. Today’s key players
in Sweden are Artificial Solutions and SpeechCraft,

and among smaller SMEs we can mention Talkamatic
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6: Speech-based dialogue system

(http://www.talkamatic.se/), a developer of in-vehicle
dialogue systems for the automotive industry. Rather
than exclusively relying on a product business based
on software licenses, these companies have positioned
themselves mostly as full-service providers that offer the

creation of VUIs as a system integration service.

Finally, within the domain of speech interaction, a gen-
uine market for the linguistic core technologies for syn-

tactic and semantic analysis does not exist yet.

As for the actual employment of VUTIs, demand in Swe-
den has strongly increased within the last 10 years. This
tendency has been driven by end customers’ increasing
demand for customer self-service and the considerable
cost optimisation aspect of automated telephone ser-
vices, as well as by a significantly increased acceptance
of spoken language as a modality for human-machine

interaction.

These factors were catalysed by the creation of the Grad-
uate School of Language Technology (GSLT) network,
bringing together industry players, research institutes
and enterprise customers. In collaboration with oth-
ers, the school has organised national workshops and
invited industry to give talks to the graduate students.
As academic partners, the Centre for Language Tech-
nology (CLT) at the University of Gothenburg and the
department of Speech, Music and Hearing at KTH,
Stockholm, were strongly participating in this process

of spreading the knowledge about the advantages of

Speech Interaction among Swedish enterprises. Look-
ing ahead, there will be significant changes, due to the
spread of smartphones as a new platform for manag-
ing customer relationships, in addition to fixed tele-
phones, the internet and e-mail. This will also affect
how speech interaction technology is used. In the long
term, there will be more telephone-based VUIs, and
spoken language apps will play a far more central role
as a user-friendly input for smartphones. This will be
largely driven by stepwise improvements in the accu-
racy of speaker-independent speech recognition via the
speech dictation services already offered as centralised

services to smartphone users.

4.2 4 Machine Translation

The idea of using digital computers to translate natural
languages goes back to 1946 and was followed by sub-
stantial funding for research during the 1950s and again
in the 1980s. Yet machine translation (MT) still can-
not deliver on its initial promise of across-the-board au-

tomated translation.

At its basic level, machine translation simply
substitutes words in one natural language with
words in another language.

The most basic approach to machine translation is the

automatic replacement of the words in a text written
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in one natural language with the equivalent words of
another language. This can be useful in subject do-
mains that have a very restricted, formulaic language
such as weather reports. However, in order to produce a
good translation of less restricted texts, larger text units
(phrases, sentences, or even whole passages) need to be
matched to their closest counterparts in the target lan-
guage. The major difficulty is that human language is
ambiguous. Ambiguity creates challenges on multiple
levels, such as word sense disambiguation at the lexical
level (a jagnar is a brand of car or an animal) or the as-

signment of case on the syntactic level, for example:

n Polisen betraktade mannen med kikaren.
“The policeman observed the man with the binocu-

lars.

n Polisen betraktade mannen med revolvern.

“The policeman observed the man with the revolver’

One way to build an MT system is to use linguis-
tic rules. For translations between closely related lan-
guages, a translation using direct substitution may be
feasible, such as the one indicated above. However,
rule-based (or linguistic knowledge-driven) systems of-
ten analyse the input text and create an intermediary
symbolic representation from which the target language
text can be generated. The success of these methods is

highly dependent on the availability of extensive lex-

icons with morphological, syntactic, and semantic in-

: statistical; right: rule-based)

formation, and large sets of grammar rules carefully de-
signed by skilled linguists. This is a very long and there-

fOI‘C COStIy process.

In the late 1980s when computational power increased
and became cheaper, interest in statistical models for
machine translation began to grow. Statistical models
are derived from analysing bilingual text corpora, paral-
lel corpora, such as the Europarl parallel corpus, which
contains the proceedings of the European Parliament in
21 European languages. Given enough data, statistical
MT works well enough to derive an approximate mean-
ing of a foreign language text by processing parallel ver-
sions and finding plausible patterns of words. Unlike
knowledge-driven systems, however, statistical (or data-
driven) MT systems often generate ungrammatical out-
put. Data-driven MT is advantageous because less hu-
man effort is required, and it can also cover special par-
ticularities of the language (e. g., idiomatic expressions)

that are often ignored in knowledge-driven systems.

The strengths and weaknesses of knowledge-driven and
data-driven machine translation tend to be complemen-
tary, so that nowadays researchers focus on hybrid ap-
proaches that combine both methodologies. One such
approach uses both knowledge-driven and data-driven
systems, together with a selection module that decides
on the best output for each sentence. However, results
for sentences longer than, say, 12 words, will often be

far from perfect. A more effective solution is to com-

59



bine the best parts of each sentence from multiple out-
puts; this can be fairly complex, as corresponding parts
of multiple alternatives are not always obvious and need

to be aligned.

Swedish offers several challenges
for machine translation.

For Swedish, a challenging aspect of machine transla-
tion stems from the possibility of creating arbitrary new
words by compounding, which makes dictionary anal-
ysis and dictionary coverage difficult. Other challenges
arise from grammatical phenomena such as word order
variation, which makes it harder to find the main func-
tional constituents of sentences. The alternation in par-
ticle (phrasal) verbs between a freestanding particle in
some forms and a bound prefix in others complicates
dictionary analysis.

A few machine translation systems handle Swedish cur-
rently and only a few of the larger commercial actors
work on developing Swedish. In addition, there are
some SMEs active in the field, e. g., Convertus AB (http:
//www.convertus.se/home-en.html).

Provided that good adaptation is available in terms of
user-specific terminology and workflow integration, the
use of machine translation can increase productivity sig-
nificantly. Commercial actors have developed special
systems for interactive translation support. Language
portals provide access to dictionaries and company-
specific terminology, translation memory and machine
translation support. An SME specializing in multilin-
gual terminology miningand terminology management
is Fodina Language Technology (http://www.fodina.
se/en).

There is still a huge potential for improving the qual-
ity of MT systems. The challenges involve adapting lan-
guage resources to a given subject domain or user area,

and integrating the technology into workflows that al-

ready have term bases and translation memories. An-
other problem is that most of the current systems are
English-centred and only support a few languages from
and into Swedish. This leads to friction in the transla-
tion workflow and forces MT users to learn different
lexicon coding tools for different systems.

Evaluation campaigns help to compare the quality of
MT systems, the different approaches and the status
of the systems for different language pairs. Figure 8,
(p-26) which was prepared during the EC EuroMatrix+
project, shows the pair-wise performances obtained for
22 of the 23 official EU languages (Irish was not com-
pared). The results are ranked according to a BLEU
score, which indicates higher scores for better transla-
tions [23]. A human translator would normally achieve
a score of around 80 points.

The best results (in green and blue) were achieved by lan-
guages that benefit from a considerable research effortin
coordinated programmes and the existence of many par-
allel corpora (e. g., English, French, Dutch, Spanish and
German). The languages with poorer results are shown
in red. These languages either lack such development
efforts or are structurally very different from the other

languages (e. g., Hungarian, Maltese and Finnish).

4.3 OTHER APPLICATION AREAS

Building language technology applications involves a
range of subtasks that do not always surface at the level
of interaction with the user, but they provide significant
service functionalities “behind the scenes” of the system
in question. They all form important research issues
that have now evolved into individual sub-disciplines of
computational linguistics. QliCStiOIl answering, for ex-
ample, is an active area of research for which annotated
corpora have been built and scientific competitions have
been initiated. The concept of question answering goes
beyond keyword-based searches (in which the search en-

gine responds by delivering a collection of potentially
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relevant documents) and enables users to ask a concrete
question to which the system provides a single answer.

For example:

Question: How old was Neil Armstrong when he
stepped on the moon?

Answer: 38.

While question answering is obviously related to the
core area of web search, it is nowadays an umbrella term
for such research issues as which different types of ques-
tions exist, and how they should be handled; how a set
of documents that potentially contain the answer can be
analysed and compared (do they provide conflicting an-
swers?); and how specific information (the answer) can
be reliably extracted from a document without ignoring

the context.

Language technology applications often provide
significant service functionalities “behind the
scenes” of larger software systems.

Question answering is in turn related to information ex-
traction (IE), an extremely popular and influential area
when computational linguistics took a statistical turn in
the early 1990s. IE aims to identify specific pieces of in-
formation in specific document classes, such as the key
players in company takeovers as reported in newspaper
stories. Another common scenario that has been stud-
ied is reports on terrorist incidents. The task here con-
sists of mapping appropriate parts of the text to a tem-
plate that specifies the perpetrator, target, time, location
and results of the incident. Domain-specific template-
filling is the central characteristic of IE, which makes
it another example of a “behind the scenes” technol-
ogy that forms a well-demarcated research area, which
in practice needs to be embedded into a suitable appli-

cation environment.

Text summarisation and text generation are two bor-
derline areas that can act either as standalone applica-
tions or play a supporting role. Summarisation attempts
to give the essentials of a long text in a short form, and
is one of the features available in Microsoft Word. It
mostly uses a statistical approach to identify the “im-
portant” words in a text (i. ., words that occur very fre-
quently in the text in question but less frequently in gen-
eral language use) and determine which sentences con-
tain the most of these “important” words. These sen-
tences are then extracted and put together to create the
summary. In this very common commercial scenario,
summarisation is simply a form of sentence extraction,

and the text is reduced to a subset of its sentences.

For Swedish, research in most text technologies is
much less developed than for English.

An alternative approach, for which some research has
been carried out, is to generate brand new sentences that
do not exist in the source text. This requires a deeper
understanding of the text, which means that so far this
approach is far less robust. On the whole, a text gen-
erator is rarely used as a stand-alone application but is
embedded into a larger software environment, such as a
clinical information system that collects, stores and pro-
cesses patient data. Creating reports is just one of many
applications for text summarisation.

For Swedish, research in these text technologies is much
less developed than for the English language. Ques-
tion answering, information extraction, and summari-
sation have been the focus of numerous open competi-
tions in the USA since the 1990s, primarily organised
by the government-sponsored organisations DARPA
(Defense Advanced Research Projects Agency) and
NIST (National Institute of Standards and Technol-
ogy). These competitions have significantly improved

the state of the art, but their focus has mostly been on
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the English language; some competitions have added
multilingual tracks, but Swedish was never prominent.
Accordingly, there are hardly any annotated corpora or
other resources for these tasks. When summarisation
systems use purely statistical methods, they are largely
language-independent and a number of research proto-
types are available. For text generation, reusable com-
ponents have traditionally been limited to surface reali-
sation modules (generation grammars) and most of the

available software is for the English language.

4.4 EDUCATIONAL
PROGRAMMES

Language technology is a very interdisciplinary field
that involves the combined expertise of linguists, com-
puter scientists, mathematicians, philosophers, psy-
cholinguists, and neuroscientists among others.
Research in language technology started in Sweden al-
ready in the late 1960s, and after a slow but steady
progress through the 1970s and 1980s, quite a lot of re-
sources were invested in language technology research
in the 1990s. The investments have contributed to a
relatively well-developed Swedish research community
with good organisation. In 2001, the National Gradu-
ate School of Language Technology (GSLT) was estab-
lished by the Swedish government as one of sixteen na-
tional graduate schools.

The graduate school is hosted by the University of
Gothenburg, but is a collaboration between the follow-

ing centres:

= University of Gothenburg

» University College of Boris

= Chalmers University of Technology (Gothenburg)
» KTH (Royal Institute of Technology; Stockholm)
» Linkoping University

» Lund University

= Stockholm University

= Uppsala University

Supervision is also available from SICS (Swedish In-
stitute of Computer Science; Stockholm; hetp://www.
sics.se). Between 2001 and 2010 the University College
of Skovde and Linnaeus University (Vixjo University)
were part of GSLT. At the time of writing, more than
30 PhD degrees have been awarded in the framework
of GSLT, in a number of academic subjects, but with
a concentration in Linguistics, Computer Science, and
Speech Processing. GSLT has contributed significantly
to the development of language technology in Sweden
bringing different research centers and researchers to-
gether. It has made it possible to hold national courses
and provide high-quality supervision. The PhD courses
have also been offered to Nordic and Baltic PhD stu-
dents through the NGSLT (Nordic Graduate School of
Language Technology) network, funded by NorFA in
the years 2004-2009. Through its national network-
ing aspect GSLT has also contributed to several new re-
search collaborations and joint proposals to national re-
search funding agencies.

Currently, there are two master’s programmes in lan-
guage technology, one in Gothenburg and one in Upp-
sala. Up until recently several universities also had un-
dergraduate programmes in computational linguistics
(e. g., Lund University, University of Gothenburg, Upp-
sala University, Stockholm University) but the number
of students has been dropping for several years, which
is why new initiatives have been taken with the master’s

programmes, thus broadening the recruitment base.

4.5 NATIONAL PROJECTS AND
INITIATIVES

The existence of a relatively lively LT sector in Sweden
can be traced back to an early start and some major na-

tional LT programmes organised in the last decades.
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For some years the Swedish Language council and
GSLT have cooperated in building and maintaining
http://sprakteknologi.se, a web portal for Swedish lan-
guage technology with information about activities, re-
sources, products and actors, both academic and com-
mercial. At this site, more detailed information about
these activities can be found than space permits us to
provide here.

As a result of the relatively long history of the field in
Sweden, there is an unusually large number of active lan-
guage technology research centres considering the size

of the country:

» Gothenburg: Centre for Language Technology, a col-
laboration between University of Gothenburg and

Chalmers University of Technology
» Linkoping University
» Lund University

» Stockholm: Center for Speech Technology (KTH;
Royal Institute of Technology); Stockholm Univer-
sity; SICS (Swedish Institute of Computer Science);
Swedish Language Council

= Uppsala University

As already mentioned, there is also a number of SMEs
— often spin-offs from the academic research centers —
speech technology being somewhat better represented
than text technology, no doubt because of the world
leading research in speech technology which has been
conducted at KTH since the 1950s.

The Swedish research groups have, on the whole,
worked without any form of national coordination.
However, the LT research programmes funded in the
1990s and the existence of GSLT during the subsequent
decade have stimulated cooperation among the groups,
and we have seen research collaboration on, e.g., ma-
chine translation and multilingual terminology extrac-
tion (Gothenburg, Linkdpingand Uppsala) and resource
construction (SUC - Stockholm Umed Corpus).

Starting in the 1970s, Sprikbanken (the Swedish Lan-
guage Bank; Gothenburg) has systematically collected,
refined and distributed Swedish language resources —
in particular rich lexical resources — and in this con-
nection developed tools and infrastructur for using the
resources. A current central effort is the work on the
Swedish FrameNet [25], a large-scale semantic lexicon

resource for Swedish.

The Center for Speech Technology at KTH (Royal In-
stitute of Technology; Stockholm) — one of the leading
European research centers in the area of speech technol-
ogy — has for many years systematically built a resource

and tool base for Swedish speech technology.

During recent years, projects for automatical grammati-
cal analysis of Swedish have been conducted at Gothen-
burg, Lund and Uppsala, and various aspects of auto-
matic semantic processing have been developed by these

and other groups, e. g., in the context of information ac-

cess at SICS.

Recently, Swedish research groups have joined their ef-
forts in national initiatives, with the primary aim of
strengthening the basic research infrastructure. These
activities have resulted in some major national propos-
als to the Swedish Research Council involving all the re-
search groups and also some other stakeholders, so far
without success, however. The need for a national LT in-
frastructure has now been perceived also outside the LT
research community, and the Swedish Ministry of Cul-
ture has commissioned a reportona national Iinguistic

infrastructure [26].

As we have seen, previous programmes have led to the
development of a number of LT tools and resources
for the Swedish language. The following section sum-

marises the current state of LT support for Swedish.
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4.6 AVAILABILITY OF TOOLS
AND RESOURCES

Figure 8 provides a rating for language technology sup-
port for the Swedish language. This rating of existing
tools and resources was generated by leading experts in
the field who provided estimates based on a scale from 0
(very low) to 6 (very high) using seven criteria.

The key results for Swedish language technology can be

summed up as follows:

= On the one hand, processing of written text cur-
rently seems to be more mature than speech pro-
cessing. On the other hand, speech technology —
and less so text technology — has already been suc-
cessfully integrated into many everyday applications,
from spoken dialogue systems and voice-based inter-

faces to mobile phones and car navigation systems.

= As for many other languages, it is clear that the
“lower” levels of linguistic analysis — e. g., morpho-
logical and syntactic processing, as well as basic
speech processing — are much better catered for than,
e. g., semantics, text linguistics and pragmatics. Ad-
vanced technologies that require deep linguistic pro-
cessing and semantic knowledge are still in their in-

fancy.

= As to resources, if we think of the Swedish situation
in terms of the BLARK (Basic LAnguage Resource
Kit) concept [27, 28], we may note that there is a

conspicuous lack of certain basic resources:

While there are some — mainly small - specific cor-
pora of high quality, a large balanced corpus (a “na-
tional corpus”) [29] does not exist, nor is a large syn-
tactically annotated and manually validated corpus
(treebank) available for Swedish. Corpus access is
also generally restricted because many copyright is-

sues remain to be resolved.

No full-scale Swedish wordnet is available to the lan-

guage technology community.

In the area of multilingual resources, there is
a clear focus on Swedish-English resources (and
Swedish—English/English—Swedish machine trans-
lation), and not much in the way of support for
other languages, e.g., the national minority lan-
guages, other Nordic languages, and other impor-
tant European and world languages than English.
Many of the tools and resources lack standardisation,
i.e., even if they exist, sustainability and interoper-
ability are not a given; concerted programmes and
initiatives are needed to standardise data, informa-
tion models and interchange formats.

An unclear legal situation restricts the use of dig-
ital texts, e.g., those published online by newspa-
pers, for empirical linguistic and language technol-
ogy research, such as training statistical language
models. Together with politicians and policy mak-
ers, researchers should try to establish laws or regula-
tions that enable researchers to use publicly available
texts for language-related R&D activities.

The cooperation between the language technology
community and those involved with the Seman-
tic Web and the closely related Linked Open Data
movement should be intensified with the goal of
establishing a collaboratively maintained, machine-
readable knowledge base that can be used both
in web-based information systems and as semantic
knowledge bases in LT applications. Ideally, this en-
deavour should be addressed multilingually on the

European scale.

The most urgent needs of Swedish language technol-
ogy at present are (in order of decreasing feasibil-

ity/increasing cost):

1. Standardisation (for interoperabilty, of data and

content formats, as well as APIs) of existing basic
open source/open content tools and resources, in or-
der to make them generally available to the research

community and industry.
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8: State of language technology support for Swedish

2. Negotiations with the aim of improving licensing 4.7 CROSS-LANGUAGE
conditions of other existing basic tools and re- CO M P ARI SON

sources. If negotiations are successful, such tools and

resources can then be standardised as in the preced- The current state of LT support varies considerably from

ing point. one language community to another. In order to com-

pare the situation between languages, this section will

3. Creation of missing basic tools and resources in stan- present an evaluation based on two sample application

dard formats with maximally open licenses, ¢.g. 2 areas (machine translation and speech processing) and

Swedish national corpus (which couldincludeatree- underlying technology (text analysis), as well as ba-

bank component and a number of parallel corpora) i resources needed for building LT applications. The
[29] and a full-scale open Swedish wordnet linked to languages were categorised using a five-point scale:
the English Princeton WordNet.

1. Excellent support
4. Basic research on the higher levels of automatic lin-

. Good support
guistic analysis for Swedish, and on integration of

2
. 3. Moderate support
statistical and rule-based language technology, not PP
least in order to aim for a closer interaction between ~ 4 Fragmentary support
5

speech and text technology. . Weak or no support



LT support was measured according to the following cri-
teria:

Speech processing: Quality of existing speech recog-
nition technologies, quality of existing speech synthesis
technologies, coverage of domains, number and size of
existing speech corpora, amount and variety of available

speech-based applications.

Machine translation: Quality of existing MT tech-
nologies, number of language pairs covered, coverage of
linguistic phenomena and domains, quality and size of
existing parallel corpora, amount and variety of available

MT applications.

Text analysis: Quality and coverage of existing text
analysis technologies (morphology, syntax, semantics),
coverage of linguistic phenomena and domains, amount
and variety of available applications, quality and size of
existing (annotated) text corpora, quality and coverage
of existing lexical resources (e. g., WordNet) and gram-

mars.

Resources: Quality and size of existing text corpora,
speech corpora and parallel corpora, quality and cover-

age of existing lexical resources and grammars.

Figures 9 to 12 show that, first of all, English is in a class
of its own when it comes to both basic application areas
and language technology resources, being in the lead in
almost all LT areas. And yet there are still plenty of gaps
in English language resources with regard to high qual-
ity applications.

Thanks to an active LT research community with roots
going back to the 1960s, and thanks to the national LT
funding programmes of the 1990s, Swedish generally
falls somewhere in the middle in comparison with other
European languages. It fares better in the area of lan-
guage resources, but worse when it comes to machine

translation.
For speech processing, current technologies perform
well enough to be successfully integrated into a number

of industrial applications such as spoken dialogue and

dictation systems. Today’s text analysis components and
language resources already cover the linguistic phenom-
ena of Swedish to a certain extent and form part of many
applications involving mostly shallow natural language
processing, e. g., spelling correction and authoring sup-

port.

Swedish generally falls somewhere in the middle
in comparison with other European languages.

However, for building more sophisticated applica-
tions, such as high-quality machine translation between
Swedish and several other languages, there isa clear need
for resources and technologies that cover a wider range
of linguistic aspects and enable a deep semantic analysis
of the input text. By improving the quality and cover-
age of these basic resources and technologies, we shall be
able to open up new opportunities for tackling a broader

range of advanced application areas.

4.8 CONCLUSIONS

In this series of white papers, we have provided the
first high-level comparison of language technology sup-
port across 30 European languages. By identifying the
gaps, needs and deficits, the European language technol-
ogy community and its related stakeholders are now in
a position to design a large scale research and develop-
ment programme aimed at building truly multilingual,
technology-enabled communication across Europe.

The results of this white paper series show that there is a
dramatic difference in language technology support be-
tween the various European languages. While there are
good quality software and resources available for some
languages and application areas, others, usually smaller
languages, have substantial gaps. Many languages lack
basic technologies for text analysis and the essential re-

sources. Others have basic tools and resources but the
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implementation of, for example, semantic methods is
still far away. Therefore a large-scale effort is needed to
attain the ambitious goal of providing high-quality lan-
guage technology support for all European languages,
for example through high quality machine translation.
As already mentioned, Language Technology research
has been pursued in Sweden since the 1960s, and the re-
search community forms a close-knit national network,
in no small part due to the existence of the national grad-
uate school of language technology.

Compared to many other languages, Swedish is reason-
ably well endowed with language tools and resources.
However, there is certainly room for improvement; the
scope of the resources and the range of tools are still very
limited when compared to English and some other ma-
jor languages, and they are simply not sufficient in qual-
ity and quantity to develop the kind of technologies re-
quired to support a truly multilingual knowledge soci-
ety. Also, in many cases, although tools and resources
exist, their wider use is hampered by proprietary licenses
or arcane data formats, or both.

We cannot simply transfer technologies already devel-
oped and optimised for the English language to handle
Swedish. English-based systems for grammatical analy-

sis of word and sentence structure typically perform far

less well on Swedish texts, due to the specific character-
istics of the Swedish language. Our findings lead to the
conclusion that the only way forward is to make a sub-
stantial effort to create language technology resources
for Swedish, as a means to drive forward research, inno-
vation and development. The need for large amounts
of data and the extreme complexity of language tech-
nology systems makes it vital to develop an infrastruc-
ture and a coherent research organisation to spur greater

sharing and cooperation.

Finally there isalack of continuity in research and devel-
opment funding. Short-term coordinated programmes
tend to alternate with periods of sparse or zero funding.
In addition, there is an overall lack of coordination with
programmes in other EU countries and at the European

Commission level.

The long term goal of META-NET is to enable the cre-
ation of high-quality language technology for all lan-
guages. This requires all stakeholders — in politics, re-
search, business, and society — to unite their efforts.
The resulting technology will help tear down existing
barriers and build bridges between Europe’s languages,
paving the way for political and economic unity through

cultural diversity.
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Excellent support Good support Moderate Fragmentary Weak/no support
support support

9: Speech processing: State of language technology support for 30 European languages

Excellent support Good support Moderate Fragmentary Weak/no support
support support

10: Machine translation: State of language technology support for 30 European languages
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Excellent support Good support Moderate Fragmentary Weak/no support
support support

11: Text analysis: State of language technology support for 30 European languages

Excellent support Good support Moderate Fragmentary Weak/no support
support support

12: Speech and text resources: State of support for 30 European languages
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ABOUT META-NET

META-NET is a Network of Excellence partially
funded by the European Commission [30]. The net-
work currently consists of 54 research centres in 33 Eu-
ropean countries. META-NET forges META, the Mul-
tilingual Europe Technology Alliance, a growing com-
munity of language technology professionals and or-
ganisations in Europe. META-NET fosters the techno-
logical foundations for a truly multilingual European in-

formation society that:

= makes communication and cooperation possible
across languages;

= grants all Europeans equal access to information and
knowledge regardless of their language;

= builds upon and advances functionalities of net-

worked information technology.

The network supports a Europe that unites as a sin-
gle digital market and information space. It stimulates
and promotes multilingual technologies for all Euro-
pean languages. These technologies support automatic
translation, content production, information process-
ing and knowledge management for a wide variety of
subject domains and applications. They also enable in-
tuitive language-based interfaces to technology rang-
ing from houschold electronics, machinery and vehi-
cles to computers and robots. Launched on 1 February
2010, META-NET has already conducted various activ-
ities in its three lines of action META-VISION, META-
SHARE and META-RESEARCH.

META-VISION fosters a dynamic and influential
stakeholder community that unites around a shared vi-

sion and a common strategic research agenda (SRA).

The main focus of this activity is to build a coherent
and cohesive LT community in Europe by bringing to-
gether representatives from highly fragmented and di-
verse groups of stakeholders. The present White Paper
was prepared together with volumes for 29 other lan-
guages. The shared technology vision was developed in
three sectorial Vision Groups. The META Technology
Council was established in order to discuss and to pre-
pare the SRA based on the vision in close interaction

with the entire LT community.

META-SHARE creates an open, distributed facility
for exchanging and sharing resources. The peer-to-
peer network of repositories will contain language data,
tools and web services that are documented with high-
quality metadata and organised in standardised cate-
gories. The resources can be readily accessed and uni-
formly searched. The available resources include free,

open source materials as well as restricted, commercially

available, fee-based items.

META-RESEARCH builds bridges to related tech-
nology fields. This activity secks to leverage advances
in other fields and to capitalise on innovative research
that can benefit language technology. In particular, the
action line focuses on conducting leading-edge research
in machine translation, collecting data, preparing data
sets and organising language resources for evaluation
purposes; compiling inventories of tools and methods;
and organising workshops and training events for mem-

bers of the community.

office@meta-net.eu - http://www.meta-net.eu
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language technology experts - representatives of the countries and languages represented in META-NET - dis-
cussed and finalised the key results and messages of the White Paper Series at a META-NET meeting in Berlin,
Germany, on October 21/22, 2011.






C

META-NETS THE META-NET
VITBOCKER WHITE PAPERS

baskiska
bulgariska
danska
engelska
estniska
finska
franska
galiciska
grekiska
iriska
islindska
italienska
katalanska
kroatiska
lettiska
litauiska
maltesiska
nederlindska
norska bokmal
nynorska
polska
portugisiska
ruminska
serbiska
slovakiska
slovenska
spanska
svenska
tjeckiska
tyska

ungerska

Basque
Bulgarian
Danish
English
Estonian
Finnish
French
Galician
Greek
Irish
Icelandic
Italian
Catalan
Croatian
Latvian
Lithuanian
Maltese
Dutch
Norwegian Bokmal
Norwegian Nynorsk
Polish
Portuguese
Romanian
Serbian
Slovak
Slovene
Spanish
Swedish
Czech
German

Hungarian

euskara
ObArapcKu
dansk
English
eesti

suomi
francais
galego
eNnvLd.
Gacilge
islenska
italiano
catala
hrvatski
latvie$u valoda
lietuviy kalba
Malti
Nederlands
bokmal
nynorsk
polski
portugués
romana
CpIIcKH
sloven¢ina
slovens¢ina
espafol
svenska
Cestina
Deutsch

magyar

79



In everyday communication, Europe’s citizens, business
partners and politicians are inevitably confronted with
language barriers. Language technology has the po-
tential to overcome these barriers and to provide inno-
vative interfaces to technologies and knowledge. This
white paper presents the state of language technology
support for the Swedish language. It is part of a se-
ries that analyzes the available language resources and
technologies for 30 European languages. The analysis
was carried out by META-NET, a Network of Excellence
funded by the European Commission. META-NET con-
sists of 54 research centres in 33 countries, who cooper-
ate with stakeholders from economy, government agen-
cies, research organisations and others. META-NET's
vision is high-quality language technology for all Euro-

pean languages.

Europas medborgare, afférsmén och politiker stéter
i sin vardag standigt och oundvikligen p& sprakhin-
der. Sprakteknologi kan évervinna dessa hinder och
aven tillhandahélla nydanande grénsytor mot tekno-
logi och kunskap. | denna vitbok redovisas i vilken
omfattning sprékteknologi och sprakverktyg finns fér
svenska. Den ingér i en serie vitbocker med aktuel-
la analyser av léget betréffande sprakresurser och
sprékteknologi fér 30 av Europas sprék. Analyser-
na ar utférda av META-NET, ett EU-finansierat forsk-
ningssamarbete. META-NET bestar av 54 forsknings-
centra i 33 ldnder, som samarbetar med féretrddare
fér industri, offentlig sektor, forskningsorganisationer,
ideella och internationella organisationer, sprékge-
menskaper och europeiska universitet. META-NETs vi-
sion dr att dstadkomma hégkvalitativ sprakteknologi

fér alla Europas sprék.

“Haégkvalitativ sprékteknologi ér kanske det mest effektiva medlet fér att bevara Europas sprakliga mangfald. Att

alla sprék ska kunna anvéndas fullt ut i det moderna samhéllslivet &r en demokratisk fréga. Har fyller META-NET

en viktig, for att inte séga avgérande, funktion.”
— Lena Ekberg (chef fér Sprakradet)

“This book gives a clear account of the state of language technology in Europe and how to approach challenges

for globalisation using current and future language technology solutions.”

— Magnus Merkel (CEO, Fodina Language Technology)

www.meta-net.eu
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