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FORMALI

Pessi hvitbok er hluti af ritr6d til kynningar 4 mal-
tekni og méguleikum hennar. Henni er einkum beint
til félks sem starfar { menntageiranum, 4 fjélmidlum,
stjornmélum — ogiraun til malsamfélagsins i heild. Ad-
gengi ad maltekni og notkun hennar er mjog mismun-
andi milli tungumala { Evrépu. Par af leidir ad adgerdir
sem naudsynlegar eru til ad stydja rannsoknir og pré-
unarstarf { maltekni eru einnig 6likar milli méla. Yms-
ir peettir hafa 4hrif 4 pad hvada adgerda er porf, svo sem
steerd malsamfélagsins og hversu flokid tungumalid er.
A vegum META-NET, sem er 6ndvegisnet fjirmagn-
ad af Evrépusambandinu, hefur verid lagt mat 4 ntver-
andi stodu { malfdngum og maltaekni (sjd bls. 73). Pessi
greining tok til hinna 23 opinberu mala Evrépusam-
bandsins auk annarra mikilvegra pjédtungna og svad-
isbundinna tunguméla { 4lfunni. Nidurst6dur pessarar
greiningar benda til ad { 6llum malunum skorti rann-
soknir 4 mikilvegum svidum. Nédkvemari greining sér-
freedinga og mat 4 nuverandi st6du mun hjilpa til vid
ad hdmarka drangur vidbétarrannsékna og ligmarka
dhttu.

META-NET tengir saman 54 rannsoknarsetur { 33
16ndum (i névember 2011, sj4 bls. 69). Pau vinna med
hagsmunaadilum ur vidskiptalifinu (hugbtunadarfyr-
irtekjum, teknifyrirtekjum og notendum), fré opin-
berum stofnunum, rannséknarstofnunum, sjélfsted-
um félagasamtokum, fulltraum maélsamfélaga og evr-
épskum haskélum. T samstarfi vid pessa adila vinnur
META-NET ad préun heildstzdrar teknisynar og ut-
feerdri rannsoknarstefnu handa margmala Evropu 4rid
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. 73). 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. 69).
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.



META-NET - office@meta-net.cu — http://www.meta-net.cu

Hoéfundar pessa rits pakka hofundum hvitbékar um pysku fyrir

leyfi til ad endurnyta almenna kafla ar verki peirra [1].

Gerd pessarar hvitbékar var kostud af Sjoundu ramma-
detlun Evrépusambandsins og Stefnumétunardztlun Evr-
dpusambandsins { upplysinga- og samskiptatekni samkvaemt
samningum vid T4ME (styrksamningur 249119), CESAR
(styrksamningur 271022), METANET4U (styrksamningur
270893) og META-NORD (styrksamningur 270899).

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 249119), CESAR (Grant Agree-
ment 271022), METANET4U (Grant Agreement 270893)
and META-NORD (Grant Agreement 270899).
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YFIRLIT

Upplysingataknin hefur breytt hversdagslifi okkar. Vio
notum tolvur til ad skrifa og vinna med texta, reikna,
leita upplysinga, ogsifellt meira einnigtil ad lesa, hlustaa
ténlist, skoda myndir og horfa 4 kvikmyndir. Vid gong-
um med snjallsima og spjaldtélvur 4 okkur og notum
til a0 hringja, senda tolvupdst, afla okkur upplysinga og
stytta okkur stundir, hvar sem vid erum stodd. Hvada
ahrif hefur pessi vidteka stafreena bylting { upplysingum,
pekkingu og hversdagssamskiptum 4 tungumél okkar?
Mun pad breytast eda jafnvel deyja Gt? Hvada mogu-
leika hefur islenska 4 ad lifa af?

Morg hinna 6.000 tungumaéla heimsins munu ekki lifa
af i hinu hnattrena stafrena upplysingasamfélagi. Talio
er ad a.m.k. 2.000 tungumal deyi dt 4 nastu dracugum.
Onnur munu lifa af inni 4 heimilum og { daglegum sam-
skiptum, en ekki verda notud { vidskiptalifinu eda vis-
indum og fredum. Stada tungumalsins redst ekki bara
af fjolda mélnotenda, eda fjolda bdka, kvikmynda og
sjonvarpsstodva par sem malid er notad, heldur einnig
af hlutverki malsins { hinum stafrena upplysingaheimi

og innan hugbunadargeirans.

A pessu svidi er islenska ekki sérlega vel stodd. I lok
20. aldar var islensk maltekni ndnast ekki til. Vid 4ct-
um allgédan stafryni (Prika), 6fullkominn talgervil, og
par med upp talid. Enginn islenskur hdskéli baud upp 4
némsleidir eda jafnvel einstok nimskeid i maltekni eda
tolvumélvisindum, engar rannsdéknir voru stundadar 4
pessu svidi, og engin islensk hugbunadarfyrirteki unnu

ad maltzkniverkefnum [2].

Detta f6r ad breytast eftir ad sérstakur starfshépur skil-

adi skyrslu um madltekni til menntamalarddherra 4rid

1999 [3]. I pessari skyrslu voru settar fram tillogur um
ymsar adgerdir til ad koma islenskri méltekni 4 laggirn-
ar. Arid 2000 setti rikisstjornin af stad sérstaka mal-
teknidetlun med pad ad markmidi ad stydja stofnanir
og fyrirteki til ad koma upp undirstodumalféngum -
gagnasofnum og hugbunadi — fyrir islenska méltekni.
Petta frumkvadi gat af sér ymis verkefni sem hafa lagt

grundvoll ad islenskri maltaekni [2].

Eftir ad méltzeknidetluninni lauk 4rid 2004 4kvidu
fredimenn fra premur stofnunum (Héskéla Islands, Ha-
skolanum { Reykjavik og Stofnun Arna Magnussonar
islenskum fredum) ad taka hondum saman og mynda
samstarfsvettvang sem nefnist Maltzknisetur (Icelandic
Centre for Language Technology, ICLT) [4] til ad fylgja
vidfangsefnum dztlunarinnar eftir. Fra 2005 hafa fradi-
menn Méltekniseturs ytt tr vor ymsum verkefnum sem
hafa fengid styrki frd Rannséknasj6di og Teknipréunar-
$jOdi.

Prétt fyrir ad talsvert hafi dunnist synir pessi skyrsla
ad pad er einungis 4 svidi grundvallarbinadar og mél-
fanga svo sem malfredimorkunar, setningafradilegrar
pattunar, malheilda og trjabanka sem stada islenskunn-
ar er vidunandi. A fléknari svidum eins og i merk-
ingargreiningu setninga og texta, samredukerfum, upp-
lysingaheimt, malmyndun, samanteke texta, merkingar-
greindum mélheildum o.s.frv., er ekkert il fyrir islensku.
Pvi er ljost ad mikid starf er dunnid vid ad tryggja fram-
tid islenskunnar sem fullgilds patttakanda i evrépsku

upplysingasamfélagi nutimans — og framtidarinnar.

Upplysinga- og samskiptateknin er nt 4 proskuldi nyrr-

ar byltingar. I kjolfar einkatSlva, netvadingar, marg-



midlunar, spjaldtélva, snjallsima og télvuskyja fylgir
nasta kynsl6d tekninnar sem mun ala af sér hugbunad
sem skilur ekki adeins bokstafi og malhljéd heldur heil
ord og setningar, og gagnast notendum margfalt bet-
ur vegna pess ad hann talar, kann og skilur tungumal
peirra. Undanfarar pessarar prounar eru t.d. Google
Translate, dkeypis netpjénusta sem pydir milli 57 tungu-
mala, ofurtolvan Watson hjdé IBM sem hefur sigrad
Bandarikjameistarann { spurningaleiknum ,,Jeopardy®,
og Siri-hugbunadurinn fyrir iPhone fra Apple sem getur
brugdist vid talskipunum og svarad spurningum 4 ensku,

pysku, fronsku og japonsku.

Nasta kynsl6d upplysingatekninnar mun rdda svo vel
vid mannlegt mél ad folk mun geta notad sitt eigid
tungumdl til samskipta med pessari tekni. Teki munu
geta brugdist vid raddskipunum sem eru einfaldar i
notkun med pvi ad afla sjalfkrafa mikilvegustu frétea
og upplysinga ur stafrenum upplysingabrunni heimsins.
Buinadur sem byggist 4 maltekni mun geta pytt 4 sjalf-
virkan hitt eda adstodad tulka; gert Gtdretti Gr sam-
tolum og skjolum; og lidsinnt notendum vid ndm. Til
demis geti slikur bunadur hjalpad nybtum til ad lera
islensku og falla pannig betur ad menningu landsins og

samfélagi.

Nazsta kynslod upplysinga- og samskiptatekninnar mun
gera idnadar- og pjénustuvélmennum (sem verid er ad
préa 4 rannséknastofum) kleift ad skilja nékvemlega
hvad notendur peirra vilja lata pau gera, og gera sid-
an skyra grein fyrir 4rangri sinum. Parna er komid 4
allt annad og harra svid en pegar unnid er med einfald-
ar stafatoflur og ordasofn, stafryna og framburdarregl-
ur. Teknin verdur ad hverfa frd einféldum nélgunum
og snuia sér ad gerd altekra mallikana sem taka einnig
til setningagerdar og merkingar til ad skilja fjolbreyttar
og floknar spurningar og veita innihaldsrik og markviss

SVOT.

Evrépsk tungumal eru misvel buin undir pessa framtid.

[ eftirfarandi skyrslu er sett fram stodumat fyrir 30 Evr-

6pumal, byggt 4 fjérum meginpattum; vélpydingum, tal-
vinnslu, textagreiningu og grundvallarmalféngum sem
parf til smidi malteknibinadar. Mélunum var skipad i
fimm klasa. Pad parf ekki ad koma 4 6vart ad islenska er {
legsta klasanum 4 6llum pessum fjérum svidum. Huan er
par 4 somu sl6dum og 6nnur tungumal sem fAir tala, svo
sem irska, lettneska, lithdiska og maltneska. Pessi tungu-
mal eru langt ad baki stérpjodamalum eins ogt. d. pysku
og fronsku. En jafnvel mélfong og mélteknitdl fyrir pau
tungumédl nd hvorki somu gedum né yfirgripi og hlid-
sted fong og tol fyrir ensku, sem er { fararbroddi 4 ner

6llum svidum maltzkninnar.

Hvad parftil ef vid viljum tryggja framtid islensku { upp-
lysingasamfélaginu? Arid 1999 dztladi starfshépur um
maltekni ad pad myndi kosta u.p.b. einn milljard kréna
4 pagildandiverdlagi ad gera islenska maltaekni sjélfbera.
Eftir pad atti markadurinn ad geta tekid vid, vegna pess
ad hann hefdi p4 adgang ad mélfongum sem hefdu verid
préud 4 vegum malteknidetlunar rikisstjérnarinnar, og
yrou tiltek 4 jafnréttisgrundvelli fyrir alla sem hygdust

nota pau vid gerd markadsvara [3].

Enda p6tt mélteknidetlunin hafi verid drangursrik og
haft mikil ahrif 4 préun islenskar maltekni verdur ad
hafa i huga ad rédstofunarfé hennar fra 2000-2004 var
adeins um 1/8 af pvi sem starfshépur um maltakni taldi
purfa [2]. Pad parf pvi ekki ad koma 4 évart ad islensk
maltekni er enn 4 bernskuskeidi. 330 pusund méalnot-
endur eru einfaldlega of fair til ad standa undir kostnad-
arsamri préun nyrra framleidsluvara. Um pessar mundir
vinna ner engin islensk fyrirteki 4 svidi maltekni vegna
bess ad pau sjd sér engan hag i pvi. Aframhaldandi opin-
ber studningur vid islenska maltakni er naudsynlegur til
ad tryggja nytingu pess bunadar og malfanga sem peg-
ar hefur verid komid upp, svo og peirrar pekkingar og
reynslu sem safnast hefur saman medal fredimanna og

tyrirtekja.

[slenska er ekki { bradri hattu, pratt fyrir yfirburdi ensk-

unnar i maltekni og télvumalvisindum. A hinn bog-



inn geti stadan gerbreyst 4 svipstundu pegar ny kyn-
5160 tekninnar fer fyrir alvoru ad rdda vid mannlegt mél
4 skilvirkan hatt. Med framférum i vélpydingum mun
malteknin hjilpa monnum til ad sigrast 4 tungumala-
proskuldum, en adeins milli peirra mala sem geta bjargad
sér { hinum stafrena heimi. Tungumal sem jafnvel mjog
féir tala geta lifad af, verdi fullnzgjandi mélteknibun-
adur tileekur. An sliks banadar munu jafnvel st6rpjéda-
tungumdl verda { mikilli hettu. Eigi islenska ad vera lif-
venleg pjodtunga i préudum heimi verdur hun ad geta
stadid undir kréfum upplysingatekninnar. Fjirfesting {
maltekni verdur pvi ad vera grunnpdttur { framkvemd

islenskrar malstefnu.

Langtimamarkmid META-NET er ad innleida higeda
maltekni fyrir 6ll tungumadl pannig ad menningarleg
fiolbreytni studli ad eflingu pélitiskrar og efnahagslegr-
ar einingar. Teknin mun brjéta mura milli tunguméla i
Evrépu og smida bryr milli peirra i stadinn. Petta krefst
pess ad allir hagsmunaadilar — { stjérnmalum, rannsékn-
um, vidskiptum, og samfélaginu 6llu — sameini krafta
sina { pdgu framtidar.

Pessi hvitbokarod tengist 6drum markvissum adgerdum
sem META-NET stendur ad. Nyjustu upplysingar eins
og framtidarsyn [5] META-NET og ttferda rannsékn-
arstefnu (Strategic Research Agenda, SRA) erad finna 4
vefsetri META-NET: http://www.meta-net.cu.



HATTUR SEM STEDJA AD TUNGUMALINU:
OGRUN FYRIR MALTAKNI

Vid verdum um pessar mundir vitni ad stafrenni bylt-
ingu sem hefur gifurleg éhrif 4 samskipti og samfélag.
Nyleg préun i stafrenni upplysinga- og samskiptatekni
er stundum borin saman vid pad pegar Gutenberg fann
upp prentverkid. Hvad getur su samliking sagt okkur
um framtid evropsks upplysingasamfélags og sérstaklega

tunguméla okkar?

Vid verdum um pessar mundir vitni ad stafraenni
byltingu sem hefur sambaerileg Ghrif og
uppfinning prentverksins & sinum tima.

Eftir uppfinningu Gutenbergs voru stigin timamota-
skref { samskiptum og deilingu pekkingar med verkum
eins ogt. d. pydingu Luthers 4 Bibliunni yfir 4 pjédtung-
ur. A peim 6ldum sem sidan eru lidnar hafa verid pré-
adar menningarbundnar adferdir til ad sinna betur mél-

vinnslu og deilingu pekkingar:

» Stodlun stafsetningar og mélfredireglna helstu
tungumala skapadi moguleika 4 hradri utbreidslu
nyrra visindalegra og vitsmunalegra hugmynda;

= bréun opinberra tunguméla gerdi folki kleift ad hafa
samskipti innan akvedinna (oft pdlitiskra) landa-
merkja;

= tungumalakennsla og pydingar milli méla gerdu pad
mogulegt ad eiga samskipti pvert 4 tungumal;

= ritstjornarreglur og bokfredileg vidmid tryggdu
g0i prentads efnis og adgengi ad pvi;

= tilkoma margvislegra fjolmidla, svo sem dagblada, ut-
varps, sjonvarps, boka o.fl. fullnegdi mismunandi

samskiptaporfum.

A sidustu tuttugu drum hefur upplysingatzknin 4tt sinn
pattipviad greida fyrir morgum ferlum og gera pau sjalf-

virk:

= Ritvinnslu- og umbrotskerfi hafa komid i stad vélrit-

unar og setningar;

= Microsoft PowerPoint hefur komid { stadinn fyrir
glerur og myndvarpa;

= med tolvupdsti eru skjol send og tekid 4 méti peim
mun hradar en med bréfasima;

= Skype bydur upp 4 6dyr netsimtdl og skapar vettvang
fyrir fjarfundi;

= snid hljéd- og myndbandaskrda gerir audvelt ad

skiptast 4 margmidlunarefni;

= leitarvélar greida notendum adgang ad vefsidum
med leit byggdri 4 lykilordum;

= netpjonusta eins og Google Translate skilar semilega
réttum pydingum 4 svipstundu;

= félagsmidlar eins og Facebook, Twitter og Google+
greida fyrir samskiptum, samvinnu og deilingu upp-

lysinga.

Prare fyrir gagnsemi slikra téla og bunadar dugir petta
ekki til ad standa undir sjilfberu margmala evrépsku
samfélagi fyrir alla, med frjilsu fledi upplysinga og varn-

ings.



2.1 TUNGUMALAPROSKULDAR
STANDA | VEGI FYRIR
EVROPSKU
UPPLYSINGASAMFELAGI

Vid getum ekki vitad ndkvemlega hvernig upplysinga-
samfélag framtidarinnar mun lita ut. En miklar likur eru
4 pvi ad bylting { samskiptateekni muni skapa nyja teg-
und tengsla milli félks sem talar mismunandi tungumal.
Detta setur aukinn prysting 4 f6lk ad lera ny tungumal
og p6 sérstaklega 4 honnudi ad bua til nyjan teknibun-
ad sem tryggi gagnkveman skilning og adgang ad deil-
anlegri pekkingu. I alpjédasamfélagi vidskipta og upp-
lysinga tengjast sifellt fleiri tungumél og mélnotendur
sifellt hradar med hjalp nyrra midla. Vinseldir félags-
midla (Wikipedia, Facebook, Twitter, YouTube og nt

nylega Google+) eru einungis toppurinn 4 isjakanum.

Sifellt fleiri tungumdl og mélnotendur tengjast
sifellt hradar med hjdlp nyrra midla.

Nu 4 dégum getum vid flutt margra gigabeta texta um
heiminn pveran ogendilangan 4 6rfédum sekindum 4dur
en vid 4ttum okkur 4 pvi ad hann er 4 mali sem vid skilj-
um ekki. Samkvemt nyrri skyrslu frd framkvemdastjorn
Evrépusambandsins kaupa 57% evrépskra netnotenda
vorur og pjonustu med pvi ad nota tungumal 6nnur en
médurmdl site. (Enska er algengasta erlenda tungumdl-
i0 4 pessu svidi en par 4 eftir koma franska, pyska og
spanska.) 55% notenda lesa erlent mdl sér til gagns en
adeins 35% nota annad tungumdl til pess ad skrifa tolvu-
post eda gera athugasemdir 4 vefnum [6]. Fyrir nokkr-
um drum var enska tungumal netsins — megnid af pvi
efni sem par var ad finna var skrifad 4 ensku — en petta
hefur nu gerbreyst. Algjor sprenging hefur ordid i texta-
magni 4 6drum Evrépumalum 4 netinu (og sama gildir

um tungumél Asiu og Mid-Austurlanda).

Pad setir furdu ad hin altaka stafrena gji sem munur
tungumdla skapar skuli ekki hafa fengid mikla athygli
i opinberri umfjollun; samt sem 4dur vekur hun mjég
bryna spurningu: Hvada Evrépumél munu dafna i net-
vaddu upplysinga- og pekkingarsamfélagi og hver eru
demd til ad hverfa?

2.2 TUNGUMAL OKKAR |
HATTU

Pétt prentverkid hradadi deilingu upplysinga i Evrépu
olli pad pvi einnig ad morg evrépsk tungumal lidu und-
ir lok. Textar 4 svadisbundnum malum og minnihluta-
malum komust sjaldan 4 prent og pvi voru tungumal eins
og korniska og dalmatiska eingéngu notud sem talmaél
og notkunarsvid peirra par med takmarkad. Mun netid
hafa samberileg 4hrif 4 tungumal okkar?

Hin u.p.b. 80 tungumal Evrépu eru ein rikulegustu og
mikilvegustu menningarverdmeti alfunnar og grund-
vallarpattur { hinni einstéku samfélagsgerd hennar [7].
Pétt tungumdl eins og enska og spanska muni ad 6ll-
um likindum halda stédu sinni 4 hinu stafrena mark-
adstorgi sem er ad verda til getu morg evrépsk tungu-
mal ordid gagnslaus { netvaddu samfélagi. Slik préun
myndi veikja alpjédlega st6du Evrdpu og stangast 4 vid
markmid um jafna samfélagspacttoku allra Evrépupegna

6h4d tungumili.

Hin fislbreyttu tungumdl Evrépu eru ein
rikulegustu og mikilveegustu menningarverdmaeti
dlfunnar.

[ skyrslu UNESCO um fjoltyngi er 16gd dhersla 4 ad
tungumal séu 6missandi teki til pess ad gera ménnum
kleift ad njota grundvallarmannréttinda, svo sem tjan-

ingarfrelsis, menntunar og patttoku { samfélaginu [8].



2.3 MALTAKNI ER GRUND-
VALLARSTUDNINGSTAKNI

Adur fyrr beindust adgerdir til ad vernda og vardveita
tungumdl einkum ad tungumalakennslu og pydingum.
Giskad hefur verid 4 ad evrépski markadurinn 4 svidi
pydinga, tdlkunar, stadferslu hugbunadar og alpjoda-
vadingar vefsetra hafi velt 8,4 milljordum evra 4rid 2008
og er talinn munu vaxa um tiu prosent 4 4ri [9]. Samt
sem 4dur fullnaegir pessi upphad einungis lithum hluta
nuverandi parfar og framtidarparfa fyrir samskipti milli
tungumala. Augljésasta adferdin til ad tryggja breidd og
dypt mélnotkunar { Evrépu framtidarinnar er ad nota
videigandi tekni, rétt eins og vid notum tzknina til ad
leysa parfir okkar i samgongum, orku og studningi vid
fatlada, svo ad eitthvad sé nefnt.

Stafren maltekni sem beinist ad 6llum myndum ritads
mals og talsamskipta gerir f6lki kleift ad vinna saman,
stunda vidskipti, deila pekkingu og taka patt i félagsleg-
um og politiskum rokredum 6had tungumdli og tolvu-
ferni. Hun er oft hulinn hluti af fléknum hugbuinadi

sem vi0 nytum okkur pegar vid:

oflum upplysinga med notkun leitarvéla 4 netinu;

= rynum stafsetningu og mélfradi i ritvinnslukerfi;

skodum umsagnir um vorur i netverslun;

hlustum 4 taladar leidbeiningar leidsagnarkerfis i bil;

pydum vefsidur med hjilp netpjénustu.

Miéltekni felst { ymsum grundvallarbinadi sem margvis-
leg ferli innan sterri hugbunadarkerfa byggjast 4. Til-
gangur hvitbékaradar META-NET er ad skerpa syn
okkar 4 pad hversu proskud pessi grunntakni sé fyrir hin

ymsu Evrépumal.

Evrépa parfnast traustrar og édyrrar méltaekni
fyrir 8ll tungumdl &lfunnar.

Til ad vidhalda stodu sinni i fararbroddi nysképun-
ar 4 heimsvisu parfnast Evrépa méltekni sem er log-
ud a0 6llum evrépskum tungumalum og er traust, 6dyr
og vel sampzttud helstu hugbinadarumhverfum. An
maltekni munum vid ekki 6dlast gjéfulan margméla
reynsluheim, byggdan 4 gagnvirkni og margmidlun, { na-

inni framtid.

2.4 TAKIFARI MALTAKNINNAR

[ prentheiminum vard stersta tzknibyltingin pegar far-
i0 var ad fjolfalda imynd texta med notkun prentvéla.
Menn purftu 4fram ad fletta upp pekkingaratridum, lesa,
pyda, og taka saman pekkingu. Pad purfti ad bida eft-
ir Edison med upptokur 4 talméli — en st tekni bjé pé
einnig adeins til afrit.

Stafreen méltekni getur na gert sjélfvirke allt ferlid vio
pydingu, samningu efnis og pekkingarstjérnun fyrir 6l
evropsk tungumdal. Hun getur einnig raungert préun
edlilegs styrividméts sem byggt er 4 mali og tali fyr-
ir heimilisraftaeki, vélar, bifreidar, télvur og vélmenni.
Préun vidskipta- og idnadarverkbtnadar er enn 4 frum-
stigi, en afangar { rannséknum og préun 4 pessu svidi
eru p6 farnir ad opna mikla méguleika. Til demis eru
vélpydingar nu pegar semilega nakvaemar 4 afmérkud-
um svidum og tilraunabunadur skilar margmala upplys-
ingum og sinnir pekkingarstjérnun og samningu efnis 4
morgum Evrépumalum.

Eins og oftast er med tekni var fyrsti malteknibinad-
urinn, svo sem raddstyrd notendavidmat og samredu-
kerfi, préadur med mjog sérhafda notkun i huga og synir
pvi oft takmarkada hefni. En geysimikil markadstaki-
feri er ad finna i menntageiranum og skemmtanaidn-
adinum par sem hagt vari ad nyta maltekni { leikjum,
menningarminjasetrum, menntandi skemmtun, boka-
s6fnum, hermun og fingadetlunum. Upplysingapjon-
usta { farsima, hugbtnadur fyrir télvustutt tungumala-
ndm, fjarndmsumbhverfi, sjalfsmatstdl og forrit til ad upp-

gotva ritstuld eru fiein demi par sem maltekni getur



leikid mikilvagt hlutverk. Vinsaldir félagsmidla eins og
Twitter og Facebook benda til pess ad porf sé 4 hapréadri
maltekni sem getur haldid utan um pést, gert Grdretti
ur umredum, bent 4 hneigd i skodunum, greint tilfinn-
ingar i svérum, bent 4 brot 4 hofundarétti eda haft uppi

4 misnotkun.

Maltaekni hjglpar félki ad sigrast & peirri ,fotlun”
sem felst i malfraedilegum fislbreytileik.

[ maltzkni felast gifurleg takiferi fyrir evrépskt sam-
starf. Han getur hjalpad okkur ad takast 4 vid hid flokna
malumhverfi { Evrépu — pa stadreynd ad mismunandi
tungumdl lifa edlilegu samlifi { evropskum vidskiptum,
samtokum og skélum. En pegnarnir purfa ad geta haft
samskipti yfir pessi tungumalamérk sem skera hinn sam-
eiginlega evropska markad pvert og endilangt og med
adstod maéltekni m4 sigrast 4 pessari hindrun en stydja
um leid vid dhefta notkun einstakra tungumala.

Ef vid horfum enn lengra fram { timann mun nyskap-
andi margmala evrépsk maltaekni verda vidmidun fyr-
ir adra i alpjodasamfélaginu pegar peir fara ad virkja
sin eigin margmala samfélég. Lita ma 4 méltekni sem
eins konar ,studningstekni“ sem adstodar okkur vid
ad yfirstiga ,fotlunina® sem fylgir fjolbreytilegu tungu-
malaumhverfi og gerir malsamfélogin adgengilegri hvert
60ru. Ad lokum md nefna virke rannséknarsvid innan
maltekninnar sem er notkun maltekni vid bjérgunarad-
gerdir 4 hamfarasvedum, par sem rétt framkvemd getur
skipt skopum. I framtidinni gaetu greind vélmenni biin
hafileikum til margmaéla mélnotkunar bjargad mannslif-

um.

2.5 OGRANIR SEM MALTAKNI
STENDUR FRAMMI FYRIR

bétt toluverdar framfarir hafi ordid { méaltekni 4 sid-

ustu arum er hradi tekniframfara og nysképunar i fram-

leidsluvérum enn of litill.  S4 malteknibinadur sem
mest er notadur, svo sem malfredi- og stafrynar rit-
vinnslukerfa, er venjulega einmala og par ad auki einung-

is til fyrir fdein tungumal.

Noverandi hradi taeknilegra framfara er of litill.

Pétt vélpydingar 4 netinu séu gagnlegar til ad f4 pokka-
lega hugmynd um efni skjala glima per vid alls kyns
vandamal pegar porf er 4 mjog nakvemum og fullkomn-
um pydingum. Vegna pess hve mannlegt mél er flokid
er pad b2di langt og dyrt ferli sem krefst langtima fjér-
mognunar ad skrifa hugbtinad sem likir eftir mannlegu
mali og préfa hann vid edlilegar kringumstedur. Til ad
halda brautrydjendahlutverki sinu { pvi ad takast 4 vid
par teknilegu 6granir sem fylgja margmala samfélagi
verdur Evrépa pvi ad beita nyjum adferdum til ad hrada
préuninni. Hér geti bedi verid um ad reda framfarir i

tolvutekni og adferdir eins og lydvirkjun.

2.6 MALTAKA MANNA OG
VELA

Til ad utskyra hvernig tolvur fést vid tungumal og hvers
vegna pad er svo erfitt ad forrita par til pess skulum vid
lita sem snéggvast 4 pad hvernig vid tileinkum okkur

modurmélid og onnur mél, og skoda sidan hvernig mél-

teknikerfin virka.

Mannfélkid 6dlast mélkunndéttu & tvo mismunandi
vegu: Leerir af deemum og lzerir reglurnar sem

liggja par ad baki.

Mannf6lkid lerir tungumil 4 tvo mismunandi vegu.
Ungborn lera médurmal sitt med pvi ad hlusta 4 sam-
skipti foreldra sinna, systkina og annarra fj6lskyldumed-
lima. Um pad bil tveggja 4ra gomul fara pau ad mynda

fyrstu ordin og stuttar setningar. Petta er pvi adeins



mogulegt ad born hafa medfeddan hefileika til mals, og
til ad herma eftir pvi sem pau heyra og binda pad i kerfi.
Nam annars méls sidar 4 @vinni krefst meiri dreynslu,
einkum vegna pess ad nemandinn er ekki umlukinn
malsamfélagi sem hefur malid ad médurmali. I skél-
um eru erlend mal venjulega numin med pvi ad lera
malfredilega formgerd, ordaforda og stafsetningu med
mynsturefingum sem lysa malfredilegri kunndteu {
formi Ohlutstedra reglna, tafla og dema. Ndm erlends
tunguméls verdur erfidara med aldrinum.

Hinar tver megingerdir mélteknikerfa ,nema® tungu-
mal 4 svipadan hétt og mennirnir. Tolfredilegar (eda
gagnaknunar) adferdir afla mélpekkingar ur gifurlega
umfangsmiklum textaséfnum. En pétt nzgjanlegt sé
ad nota texta 4 einu mali il ad pjalfa t. d. stafryna eru
samhlida textar 4 tveim eda fleiri malum naudsynlegir
pegar kemur ad pjalfun vélrenna pydingarkerfa. Algrim
vélrens nams ,lerir b4 mynstur sem syna hvernig ord,
ordasambond og heilar setningar eru pydd.

Pessi tolfredilega nalgun getur krafist milljéna setninga
og g&di ttkomunnar aukast i réctu hlutfalli vid magn
greinds texta. Petta er ein 4stzda pess ad peir sem reka
leitarvélar eru 4fj4dir { ad safna eins miklu af ritudu efni
og hagt er. Stafrynar i ritvinnslukerfum og netpjénust-
ur eins og Google Search og Google Translate byggjast 4
tolfredilegum adferdum. Meginkostur télfredindlgun-
arinnar er sa ad vélin lerir fljote { samfelldri rod pjalfun-
arferla, jafnvel pétt gadin geti verid med ymsu moti.
Hin meginadferdin i méltekni og vélpydingum er ad

smida reglukerfi. P4 purfa sérfredingar 4 svidi madl-

visinda, tolvumalvisinda og tolvunarfredi fyrst ad skra
malfredigreiningu (pydingarreglur) og bua til ordalista
(ordasofn). DPetta tekur langan tima og kostar mikla
vinnu. Reglukerfin krefjast einnig sérfredipekkingar.
Sum helstu reglubyggdu vélpydingarkerfin hafa verid i
stodugri proun { meira en tuttugu ar. Meginkosturinn
vid reglukerfin er ad sérfredingarnir hafa meiri stjorn 4
malvinnslunni. Petta gerir pad mogulegt ad laga kerf-
isbundid villur { hugbtinadinum og veita notendum na-
kvaema endurgjof, sérstaklega pegar reglukerfin eru not-
ud { tungumélandmi. En vegna pess hversu kostnadar-
som pessi vinna er hefur reglubyggd maéltekni til pessa

einungis verid préud fyrir sterstu tungumalin.

Par sem styrkleikar og veikleikar tolfredilegu kerfanna
og reglubyggdu kerfanna eru 4 mismunandi svidum
beinast ranns6knir um pessar mundir ad blondudum ad-
ferdum sem tengja pessar tvar gerdir saman. Enn sem
komid er hafa slikar adferdir p6 ekki reynst eins vel

markadshugbunadi og 4 rannséknarstofunum.

Eins og fram hefur komid { pessum kafla byggist alls kyns
bunadur sem notadur er { upplysingasamfélagi natimans
4 maltekni. T Evrépu 4 petta sérstaklega vid 4 svidi vid-
skipta og upplysinga vegna pess hversu margmala mél-
umhverfid par er. En pratt fyrir ad méleekni hafi tek-
id miklum framforum 4 sidustu drum eru enn miklir
moguleikar 4 pvi ad auka gedi mélteknikerfa. Hér 4
eftir verdur hlutverki islenskunnar i evrépsku upplys-
ingasamfélagi Iyst og mat lagt 4 st6du maltaekni fyrir is-

lensku.



ISLENSKA | EVROPSKU
UPPLYSINGASAMFELAG!

3.1 ALMENN ATRIDI

Um pad bil 330 ptisund manns eiga islensku ad médur-
mali. Flestir btia 4 Islandi [10] en fjslmargir slending-
ar eru po busettir erlendis [11], svo sem annars stadar
4 Nordurlondunum, 4 meginlandi Evrépu og i Nordur-
Ameriku. Pi er islenska médurmdl féeinna Vestur-
[slendinga af annarri og pridju kynsléd [12] en peir eru
flestir komnir um og yfir sjétuge. A sidustu drum hef-
ur innflutningur til landsins aukist til muna og par med

hefur peim fj6lgad sem tala islensku sem erlent mal pote

sd hépur sé enn tiltolulega litill.

Islenska er notud & 8llum stigum stjérnsyslu, i
skdlakerfiny, vidskiptum og i 8llum almennum
samskiptum i landinu.

Pétt ekki sé akvedi um islenska tungu i stjornarskra lyd-
veldisins hefur nylega verid fest { 16g ad islenska s¢ op-
inbert tungumal landsins [13]. Hun er notud 4 6llum
stigum stjornsyslu, { skélakerfinu, { vidskiptum og 6llum
almennum samskiptum i landinu.

Litid er um mallyskur { islensku og vanalega er talad um
smévagileg mallyskutilbrigdi { framburdi fremur en eig-
inlegar mallyskur. Lifseigast pessara méllyskutilbrigda
er hardmelid par sem lokhlj6d eru frabldsin 4 milli sér-
hljéda 4 nordanverdu landinu en 6frébldsin annars stad-
ar, { ordum eins og #pa, vita og taka. Onnur mallyskuaf-
brigdi eru smdm saman ad ldta undan siga, svo sem radd-

adur framburdur /, ., » 4 undan p, #, k£ { ordum eins og

tlpa, svampur, vanta; vestfirskur einhljédaframburdur 4
undan 7g og 7k i ordum eins og songur, banki, en i mali
flestra er par tvihljod; og hinn svokalladi hv-framburdur
par sem borid er fram 6nghlj6d i upphafi orda eins og
hver par sem flestir hafa lokhlj6did £ [14]. A hinn bég-
inn virdist sem ny mallyskutilbrigdi séu ad myndast, svo
sem tvinnhljédun 4 #j par sem #jald fer ad hljoma cins og
pad veri #sjald [15]. Einungis er um minnihdttar mal-
lyskuafbrigdi ad reda i setningagerd og fest peirra eru
landshlutabundin. P6 virdast einstaka breytingar vera
ad gerast, sérstaklega { mali yngra folks, og mé par nefna
hina svokélludu nyju polmynd, eins og i pad var bar-
id mig 1 stad ég var barin(n), svo og utvikkada notkun
framvinduhorfs, vera ad, eins og i ég er ekki ad skilja petta
og peir voru ad spila mjog vel. Slik notkun heyrist varla
hj4 eldra flki. Islenskuna sem t6lud er i Vesturheimi
ma telja sérstaka mallysku (eda mallyskur) enda hefur
ordafordi par préast 63ruvisi en 4 Islandi. Par m4 medal
annars nefna vestur-islensku ordin zelefén og kar (sbr. e.
telephone og car) tyrir simi og bill. P4 hafa ordmyndir og
framburdarsérkenni stirdnad eda jafnvel aukist { vestur-
islensku en horfid ad mestu eda 6llu 4 Islandi. Sem demi
mé nefna flimalid sem enn lifir g6du lifi medal Vestur-

fslendinga.



3.2 SERKENNI ISLENSKRAR
TUNGU

[slenska er nordur-germanskt tungumail sem mynd-
ar vestur-norrenu maélazttina dsamt fereysku og ny-
norsku. Hun er svokallad FSA-tungumal (edlileg orda-
r6d frumlag-umsdgn-andlag) og hefur sognina jafnan {
60ru (eda fyrsta) seti setningar. Vegna rikulegs beyg-
ingakerfis er ordardd hins vegar tiltdlulega frjéls; dkved-
in ord geta stadid 4 ymsum st6dum 4n pess ad merking
breytist. Eftirfarandi setningar hafa t. d. somu merkingu
prate fyrir ad rod frumlags og andlags hafi verid snuid
vid:

= Hundurinn (nefnifall) beit kéttinn (polfall).
= Kottinn (polfall) beit hundurinn (nefnifall).

[slenska er FSA-tungumdl par sem ségnin er
jafnan i 33ru (eda fyrsta) saeti setningar en
ordardd pé tiltdlulega fridls.

[slenska er medal tiltolulega firra tungumala par sem
frumlag setningar getur stadid { 6drum féllum en nefni-
falli — oftast nar pagufalli en einnig polfalli (og { nokkr-
um tilfellum eignarfalli). [ eftirfarandi setningum er
t.d. fornafnid i fyrstu persénu eintdlu alltaf frumlag,

prétt fyrir ad standa { premur mismunandi follum:

= Eg (nefnifall) las bokina.
= Mig (polfall) vantar bokina.
s Mér (pagufall) likar bokin.

[slenskan er beygingamal og hefur fiogur foll, prja kyn
og tvar tolur i nafnordum, fornéfnum, lysingarordum
og dkvedna (vidskeytta) greininum. Enginn 64kved-
inn greinir er notadur { mélinu. Auk pessa beygjast
lysingarord badi veike (akvedid) og sterkt (6dkvedid).

Sagnir beygjast eftir persénu, tolu, tid, hetti og mynd.

Sagt er ad islenskan sé bredingsmal sem pydir ad ein-
stok ending er oft notud fyrir fleiri en eina beygingar-
formdeild. Fjoldi beygingarflokka flakir svo kerfid enn,
pannig ad margar mismunandi endingar geta stadid fyr-
ir somu malfrediformdeild eda formdeildasamsetningu,

allt eftir pvi hver stofninn er.

Ordafordi mdlsins er ad mestu norraenn ad
uppruna.

Ordafordinn er ad mestu norrenn (germanskur) ad
uppruna pétt fj6lmérg tokuord hafi sledst inn i malid
4 peim ellefu 6ldum sem lidid hafa sidan land byggd-
ist. Eftir kristnitoku 4rid 1000 voru t. d. fj6lmérg ord
tekin ur latinu og vid sidaskiptin 4rid 1550 jukust dhrif
fra pysku med pydingum 4 trtarritum og silmum. Pa
var [sland undir danskri stjérn fra 1380 til 1944 og ahrif
danskrar tungu fr4 pessum tima eru augljés. Ymis donsk
ord voru tekin inn i mélid og mérg peirra urdu hluti af
islensku. Par md m. a. nefna ord eins og gardinur (gardin
4 donsku) og viskustykki (viskestykke & donsku).

Pad er opinber stefna ad ny ord skuli smida ur islensk-
um efnivid { stad pess ad f4 [4nud ord ur erlendum mél-
um. bPar sem margs konar hljédavixl eru algeng i is-
lensku ma nota pau til pess ad mynda nytt ord af 6Jru,
svo sem leysni af lausn, og einnig eru hin fjolmérgu vid-
skeyti mélsins notud til pess ad mynda nytt ord af rétum
sem pegar eru til { malinu, svo sem disk-lingur af ord-
inu diskur. Algengast er p6 ad mynda ny ord med sam-
setningu tveggja eda fleiri sjalfstedra orda, rétt eins og
i staf-setningar-orda-bok og um-hverfis-mdla-rddu-neyti.

Petta gerir tungumalid badi liflegt og gagnsatt.

Ordmyndun { islensku er mjdg virk.

Framburdur islensku er tiltdlulega gagnsar og ad mestu

hagt ad segja fyrir um hann Gt frd stafsetningunni. Sa



sem kann par reglur sem gilda um vensl stafsetning-
ar og framburdar @tti pvi ad geta borid fram ny ord
sem verda 4 vegi hans vandredalaust, svo framarlega sem
hann greinir réttilega ordhlutaskil en pau geta haft 4hrif
4 framburd sumra orda. Reglur um aherslu orda eru
einnig mjog einfaldar par sem adaldherslan fellur alltafa
fyrsta atkvadi og aukaahersla kemur svo vanalega 4 ann-
ad hvert atkvadi eftir pad, pott pad eigi ekki alltaf vid i
samsettum ordum.

Ritmalid byggist 4 latneska stafréfinu en pé eru notad-
ir i islensku nokkrir stafir sem ekki pekkjast t. d. { ensku.
Detta eru stafirnir b/p (einungis notadur i islensku pétt
upprunann megi rekja til fornensku), D/d (einnig not-
adur { fereysku), £/ (einnig notadur i norsku, dénsku
og fereysku) og O/6 (einnig notadur { sensku, finnsku,
eistnesku, pysku og ungversku). Ad auki eru notadir { {s-
lensku sex broddstafir fyrir akvedna sérhljoda: A/4, E/é,
174,076, U/t og Y/y.

Ritada malid hefur breyst tiltolulega litid frd upphafi
ritaldar sem gerir fslendingum pad kleift med nokkurri
pjélfun ad lesa fornislenska texta. Meginbreytingar 4
stafsetningu 4 undanférnum dratugum hafa verid nidur-
felling setunnar (sem pé er enn notud { fieinum eigin-
néfnum og @ttarnofnum eins og Zdphdnias og Haralz)

og upptaka ¢ { stad je.

3.3 NYLEG PROUN

Allt fra herndmi Breta og sidar Bandarikjamanna i
heimstyrjoldinni sidari hefur islenskan ordid fyrir mun
sterkari dhrifum fra ensku en dénsku og pau 4hrif hafa
aukist ad mun vid innreid tdnlistar, kvikmynda og sjon-
varpsefnis frd Bretlandi og Bandarikjunum. Voxtur nets-
ins hefur einnig aukid 4hrif ensku 4 islensku, enda eru
um 95% pjédarinnar netvadd.

Abhrif frd ensku eru augljésust i fjolda tokuorda dr ensku
i islensku en fast pessara orda er p6 ad finna { ordabodk-
um og pau sjast sjaldan 4 prenti. Pau eru ad auki oft lit-

in hornauga af malrektarménnum. Notkun peirra ein-

skordast pvi ad mestu vid talad mal og ad auki ma finna
pau { dopinberum og persénulegum skrifum, svo sem i

t6lvuposti, 4 bloggsidum o.s.frv.

Tokuord Ur ensku eru algeng i daglegu tali en
mun minna dberandi i ritmdli.

Ensk ahrif 4 malkerfid virdast p6 éveruleg. Morg toku-
ordanna sem notud eru hversdagslega fa islenskar end-
ingar pétt nokkur peirra beygist ekki. Par ma nefna nes
(Gr e. nmice), kil (Gr e. cool), o.s.frv. Stundum er pvi hald-
i0 fram ad sumar breytingar i setningagerd og hljédkerfi
islenskunnar, svo sem hid utvikkada framvinduhorf og
tvinnhljédunin 4 #j sem 4dur eru nefndar, megi rekja til
enskra dhrifa, en um pad er pé deilt.

A undanférnum 4rum hefur mikid verid rett um svo-
kallad ,umdemistap“ 4 Islandi eins og { mérgum 6dr-
um l6ndum. Islenskur vinnumarkadur hefur ordid si-
fellt alpjodlegri 4 sidustu drum — islensk fyrirtaki starfa
erlendis og erlend fyrirteki starfa 4 Islandi. Ensk tunga
er pvi hluti af daglegu starfi pessara fyrirtekja og fundir
og bréfleg samskipti fara idulega fram 4 ensku. P4 er pad
ordid algengt ad arsskyrslur pessara fyrirtekja, vefsidur
ogannad efni, séu ad hluta eda 6llu 4 ensku. Einnig vird-
ist pad vera halfgerd tiska ad islensk fyrirteki beri enske
nafn, ymist eingongu eda ad hluta. D2mi um petta eru
néfn eins og Icelandair, Actavis, Baugur Group og Stodir
Invest [16].

Annad svid atvinnulifsins par sem ensk tunga er dber-
andi er upplysingatakni, en um hana verdur betur ratt i

nasta adalkafla.

3.4 ISLENSK MALRAKT

[ islenskri malreke hefur dhersla [6ngum verid 16gd 4
badi vardveislu og eflingu islenskrar tungu. Petta md sja
greinilega 4 peirri vinnu sem 16gd hefur verid { uppbygg-
ingu ordafordans med starfsemi ymissa idordanefnda.

Par eru vanalega skipadar sjalfbodalidum Gr ymsum



fredi- og atvinnugreinum en malrektarsvid Stofnun-
ar Arna Magntssonar { {slenskum fredum stydur vid
starf peirra. Islensk mdlnefnd var stofnud 1964 [17]
en meginhlutverk hennar er ad vera stjérnvoldum, og
pa einkum mennta- og menningarmalaraduneytinu, til
radgjafar um islenska tungu og islenska mélstefnu auk
bess ad semja 4rlega 4lyktun um st6du tungunnar. Is-
lensk malnefnd ber 4byrgd 4 peim stafsetningarreglum
sem auglystar eru af menntamélardduneytinu og notadar
eru i skélakerfinu. Nefndin hafdi frumkvadi ad stofnun
Mlrektarsjéds en hlutverk hans er ad ,,beita sér fyrir og
stydja hvers konar starfsemi til eflingar islenskri tungu
og vardveislu hennar® [18].

Stundum er sagt ad allir Islendingar séu mélfredingar.
Bandur og sjdmenn, hjikrunarfredingar og kennarar
hringja i Gtvarpsstodvar og Stofnun Arna Magnussonar
i islenskum fredum til ad reda hnokra 4 malfari annarra
ogkvarta undan malvillum. Félk hefur einlagar dhyggj-
ur af st60u tungunnar i landinu og heilmiklar umradur
fara fram um pad hvernig best sé¢ ad vardveita malio og

jafnvel hvort st vardveisla sé¢ dmaksins verd.

Islensk malnefnd er stjérnvéldum til rédgjafar um
islenska tungu og islenska mdlstefnu.

Pé lita flestir fslcndingar 4 tungumadlid sem kjarna is-
lenskrar menningar og islenskrar sjélfsmyndar og pvi
hefur mikid starf verid unnid { peim tilgangi ad vardveita
pad sem best.

Midst6d islenskrar mélraekear er i Stofnun Arna
Magniissonar i islenskum fredum en meginhlutverk
hennar er ad ,vinna ad rannséknum i islenskum fra=d-
um og skyldum fredigreinum, einkum 4 svidi islenskrar
tungu og bokmennta, ad midla pekkingu 4 peim frad-
um og vardveita og efla pau s6fn sem henni eru falin eda

han 4 [19]. Stofnunin skiptist { nokkrar deildir sem
sinna mismunandi pattum islensks mals, békmennta og

menningar, svo sem malreke, ordfredi, méltekni, nafn-

og ornefnafredi, handritafradi, pj6ofradi og alpjodleg-
um tengslum.

Rikisttvarpid hefur longum leikid st6rt hlutverk i vard-
veislu tungunnar, ekki adeins vegna eigin malstefnu
heldur einnig vegna vinsalla Gtvarpspatta 4dur fyrr, eins
og Islensks mdls og Daglegs mdls par sem mélfredingar
reddu um tunguna ogordafordann, og Ord skulu standa,
par sem tvo lid kepptust um ad finna rétta merkingu
sjaldgefra orda og hugtaka. Almennt gegna fjolmidlarn-

ir mikilveegu hlutverki { verndun islenskrar tungu.

Rikisotvarpid hefur [dngum leikid stért hlutverk i
vardveislu tungunnar.

Tuttugu og tver utvarpsstddvar eru { landinu og talad
mal { peim 6llum er ad mestu leyti 4 islensku pdet ensk-
an sé yfirgnafandi i ténlistinni sem leikin er. Adauki eru
i landinu tiu sjénvarpsstodvar og pétt meiri hluti pess
efnis sem sjénvarpad er sé 4 erlendum tungumélum er
stada islenskunnar sterk [20]. Alle erlent sjénvarpsefni
er textad 4 islensku — fyrir utan sumt barnaefni sem er
talsett — og pegar um beinar ttsendingar er ad reda fra
erlendum stérvidburdum segir islenskur pulur vanalega
fra pvi helsta sem er ad gerast [21].

Dagur islenskrar tungu hetur verid haldinn hétidlegur
sidan 1996 4 fedingardegi pjédskéldsins Jénasar Hall-
grimssonar, 16. névember, og er honum @tlad ad efla

umradur um islenska tungu [22].

3.5 ISLENSKA |
MENNTAKERFINU

[slensk tunga er mikilvegur patrur { skélakerfinu og
nemendur { 1.-4. bekk grunnskéla verja ad lagmarki
1.120 minttum 4 viku { islenskt mal og békmenntir.
5.-7. bekk hefur pessi timi minnkad nidur { 680 minut-
ur 4 viku og sidan 630 minutur 4 viku { 8.-10. bekk en

pad er téluvert minna en adrar Nordurlandapjédir verja



{ médurmalskennslu [23]. T framhaldsskéla er einnig
minni tima varid til médurmaélskennslu en annars stad-
ar 4 Nordurlondunum, eda ad ldgmarki 20 einingum af
peim 200 sem krafist er til stadentsprofs [24].

[ PISA-kénnununum sem gerdar hafa verid fra arinu
2000 f6r lesskilningur islenskra ungmenna, sérstaklega
drengja, stodugt minnkandi. [ kénnuninni 2009 hafdi
astandid hins vegar batnad nokkud og Island var par { ell-
efta sati og 1 svipadri stodu og adrar Nordurlandapjédir
ad Finnum fratoldum [25].

Hiéskoli Islands er eini haskélinn par sem hagt er ad taka
doktorsprof i islensku en meistarapréf { mélinu er hagt
ad taka fra Manitobahdaskéla { Kanada auk Héskéla Is-
lands. P6 nokkrir haskdlar vida um heim bjéda upp 4
B.A.-prof i islensku.

Adeins tveir af peim sjo haskélum sem { landinu eru hafa
sérstaka mélstefnu par sem islenska er tilgreind sem op-
inbert mal haskoélans. Enska er sifellt meira notud i starfi
haskélanna par sem erlendum kennurum hefur fj6lgad
og par ad auki stefna allir haskdlarnir ad pvi ad fjolga er-
lendum nemendum. Vegna pessa fer nimskeidum sem
kennd eru 4 ensku fjolgandi, sem og doktorsritgerdum
skrifudum 4 pvi méli. Pa hefur pad aukist ad islensk-
ir fredimenn skrifi freedigreinar sinar 4 ensku og ndms-
efni { skélunum er @ meir 4 enskri tungu [16]. Med pvi
ad fjolga islenskutimum { skélum landsins ma beta is-
lenskukunndttu nemenda og bua pa pannig betur undir

virka pattedku 1 islensku samfélagi.

Med pvi ad fislga islenskutimum i skélum landsins
mé baeta islenskukunnéttu nemenda og bua pé
bannig betur undir virka pétttéku i samfélaginu.

Maltekni geti verid hjalpleg i pessu sambandi enda
gefur hun moguleika 4 tolvustuddu tungumélandmi
sem gerir nemendum kleift ad njéta tungumélsins 4
skemmtilegan hatt, t.d. med pvi ad tengja ordaforda

i dkvednum texta vid skilgreiningar 4 ordunum eda

vid hljédskra eda myndband med vidboétarupplysingum,

svo sem framburdi ordanna.

3.6 ALPJODLEGIR PATTIR

[sland er litid land og i raun adeins orriki { samfélagi
pjodanna, ogpvi eru dhrif islenskralista, visinda og freda
erlendis adeins smavagileg. Féeinir islenskir tonlistar-
menn hafa ndd vinszldum utan landsins, svo sem Bjork,
SigurRds og Gus Gus, en par sem t6nlist peirra er ad litlu
leyti sungin 4 islensku gerir hun litid til pess ad auka
hrédur tungumalsins utan landsteinanna. Pad sama ma
segja um velgengni islenskra rithofunda erlendis sem
hefur kynnt islenska menningu fyrir 66rum pjédum en
ekki beinlinis islenska tungu. Hins vegar hafa vinsald-
ir islenskra ténlistarmanna og rith6funda, uppgangur
— og fall - islenskra banka og fyrirtakja erlendis, svo
og dherslur Islands 4 umhverfisvena orku vakid athygli
annarra pjéda 4 Islandi og skilad sér { aukinni umfjéllun
um landid i erlendum fj6lmidlum og fj6lgun ferdamanna
til landsins. Islendingasdgurnar, vikingarnir og islenski
hesturinn eru pvi ekki lengur einu islensku fjirsj6dirnir

sem heilla ttlendinga.

Ahugi & islensku @ alpjédavettvangi fer vaxandi.

Islensk tunga hefur litil hrif 4 6nnur tungumal og ad-
eins orfa islensk ord hafa ratad sem tokuord inn i dnnur
mal. Par eru langalgengust ord dregin af eiginnafninu
Geysir sem i moérgum mélum takna goshver. P4 er enska
ordid eider tokuord ur islensku, komid af ordinu #dur, og
islenska ordid #o/t er almennt notad erlendis um fimmta
gang islenska hestsins.

Aukinn 4hugi 4 islenskri tungu og menningu kemur
greinilega fram { vaxandi fjolda peirra nemenda sem
stunda islenskundm, ymist 4 Islandi eda { 63rum l6nd-
um. Vid Héskéla Islands jokst fjoldi erlendra nema i is-

lenskundmi um nzrri 100% milli 4ranna 2005 og 2007



ogarid 2008 baud Héskélinn i fyrsta sinn upp 4 nimsleid
i hagnytri islensku @tlada peim sem vilja leera tungumdl-
i0 4n pess ad leggja dherslu 4 hinn akademiska patt ndms-
ins. Islenska er nt kennd i um 40 héskélum utan Islands
og styrkir Island 18 peirra fjarhagslega [16]. P4 er bodid
upp 4 sjélfsted islenskunamskeid i fjolmorgum l6ndum,
svo sem { fyrrum Islendingabyggdum Kanada og Banda-
rikjanna, og 4 milli 300 0g 400 manns fara daglega inn 4
heimasidu Icelandic Online [26].

Stada islensku myndi vaentanlega styrkjast &
alpjédavettvangi ef landid gengi
Evrépusambandid.

Islensk tunga er hvergi gjaldgeng i alpjédlegum sam-
skiptum en pvi hefur verid haldid fram ad stada malsins
myndi styrkjast 4 alpjodavettvangi ef landid gengi i Evr-
dpusambandid [27], par sem islenska yrdi par med eitt
af opinberum tungumalum sambandsins [28]. Einnig
er hagt ad nyta maltaekni til ad bregdast vid peirri gn
sem stafar af ensku med pvi ad préa vélpydingar og marg-
mala upplysingaheimt og hjélpa pannig til vid ad lag-
marka dhagr®did sem felst { pvi, bdi fyrir einstaklinga

og vidskiptalifid, ad hafa ekki ensku ad médurméli.

3.7 ISLENSKA A NETINU

[ juni 2010 h6fdu um pad bil 95% pjédarinnar adgang
ad netinu [29] og { aldurshépnum 35-44 é4ra var hlut-
fallid allt ad 100%. I byrjun mai 2011 voru 197.000, eda
61,8% pjodarinnar, skradir notendur Facebook [30].

Naestum allir islendingar nota netid.

Arid 2010 voru 25.000 .is 1én skrad [31] og um pad bil
5.600 lén voru 4 landinu fyrir utan .is kerfid [32]. Fjoldi
vefsetra er talinn { kringum 7.500 en par eru pé hvorki
taldar bloggsidur innan .is Iéna né vefir 4 erlendum Ién-

um eins og blogspot.com og wordpress.com.

Netid er ordid svo vinselt ad 4rid 2010 gerdist pad i
fyrsta sinn ad auglysendur eyddu meiri peningum 1 aug-
lysingar 4 netinu en { prentmidlunum [33]. Slike hef-
ur reyndar ekki enn gerst 4 Islandi en virdist pé stefna
i pa 4tr. Af sj6 vinselustu vefjunum 4 Islandi eru prir
fréccamidlar (mblis, visiris, pressan.is). Netid hefur
einnig ad miklu leyti tekid vid af simaskranni par sem
upplysingasidan ja.is er fimmti mest notadi vefur lands-
ins. Adrir vinselir vefir eru Google, Facebook og YouTu-
be [34] sem allir bjéda nt upp 4 islenskt notendavidmot.
Voxtur netsins er mikilvegur fyrir méltekni ad tvennu
leyti. Annars vegar er fj6ldi texta 4 stafrenu formi algjor
gullndma pegar kemur ad greiningu 4 notkun tungu-
mala, og pa sérstaklega pegar safna parf tolfredilegum
upplysingum. Hins vegar bydur netid upp 4 fjoldann all-

an af notkunarsvidum fyrir maltekni.

Véxtur netsins skiptir miklu mdli fyrir maltaekni.

Leitarvélar eru 4n efa mest notadi hugbtinadurinn 4 net-
inu en per nyta margs konar sjalfvirka mélvinnslu eins
og vid munum sjé i sidari hluta pessa rits. Par er um ad
reeda margbrotna maltekni sem er breytileg eftir tungu-
mélum. Tislensku parftil demis ad taka illit til mismun-
andi beygingarendinga nafnorda, lysingarorda og sagna,
svo og hljédavixla i stofni, eins og t. d. { ordmyndunum
svartur og svort. Notendur netsins geta einnig nytt mal-
tekni 4 annan hétt, svo sem med sjélfvirkum pydingum
vefsidna 4 morg tungumdl. Pegar litid er 4 gridarlegan
kostnad vid mennska pydingu pessa efnis vekur furdu
hversu litid hefur verid gert til ad préa slikan pydingar-
banad. Astzduna m4 ef til vill rekja til pess hversu marg-
slungin islensk tunga er { raun, svo og hversu fj6lbreytta
tekni parf til a0 smida demigerdan mélteknibunad.

I nesta kafla er ad finna yhirlit um méltekni og helstu
afurdir hennar en einnig er kynnt mat 4 stodu méltekni

tyrir islensku.
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MALTAKNI FYRIR ISLENSKU

Undir méltekni falla m. a. hugbunadarkerfi sem hénn-
ud eru til pess ad vinna med mannlegt mal. Tungumél
eru bdi ritud og tolud en poétt talmalid hafi préast a
undan og s¢ pannig edlilegasta form méllegra samskipta
er ritmélid pad form sem notad er til geymslu og midl-
unar margbrotinna upplysinga og mestallrar mannlegt-
ar pekkingar. Til ad vinna med og framleida tungumal
i pessum mismunandi myndum héfum vid annars vegar
taltekni og hins vegar textatzkni, en hvorttveggja bygg-
ist 4 ordasofnum, malfredireglum og merkingarfradi.
Petta pydir ad méltakni tengir tungumélid vid mismun-
andi form pekkingar, 6hdd pvi hvernig henni er midlad
(i tali eda texta, sja mynd 1).

[ 6llum samskiptum tengjum vid tungumélid 63rum
samskiptahattum og upplysingamidlum - tali getur
fylgt litbragd og andlitstjaning. Stafranir textar tengj-
ast myndum og hlj63i. I kvikmyndum getur komid fram
badi talad og ritad mél. Tal- og textatakni skarast pvi
og fléttast saman vid margs konar adra tzkni sem greid-
ir fyrir trvinnslu fj6lhdtta samskipta og margmidlunar-
gagna.

Hér 4 eftir verdur fjallad um meginverksvid mélcekni,
p.e. mélryni, vefleit, taltekni og vélpydingar. Undir

petta fellur verkbunadur og grundvallartekni eins og:

= stafryni

= ritstod

= tolvustutt tungumélandm
= upplysingaheimt

= Gtdrattur upplysinga

= samantekt texta

= spurningasvorun
= talkenns]

= talgerving

Miéltzkni er m6tad og 6flugt rannséknarsvid og hegt er
ad visa 4 fjolda inngangstexta um svidid, t.d. [35, 36,
37, 38, 39]. Adur en ofannefndum notkunarsvidum
og bunadi verda gerd skil verdur hogun demigerds mal-

taeknikerfs Iyst stuttlega.

4.1 HOGUN
MALTAKNIBUNADAR

[ demigerdum hugbiinadi til malvinnslu felast nokkr-
ar einingar sem endurspegla mismunandi petti tungu-
malsins. Mynd 2 synir mjog einfaldada byggingu rit-
vinnslukerfis. Prjér fyrstu einingarnar sntia ad gerd og

merkingu {lagstextans:

1. Forvinnsla: hreinsun gagna, afndm snids, greining

ilagstungumdls, o.s.frv.

2. Milfradigreining: sognin fundin, andlog hennar og
akvaedisord, og setningagerdin greind.

3. Merkingargreining: cinreding orda (fundid ut hver
er merking ordsins { tilteknu samhengi); greining
endurvisunar (t.d. hvada fornafn visar til hvada
nafnords { setningunni) og stadgengla; og merking
setningarinnar synd 4 pann hétt ad t6lva geti lesid

hana.

Eftir greiningu textans geta verkbundnar einingar séd

um ymsar adrar adgerdir, svo sem sjalfvirka samanteke



taltsekni

fislhatta- og
margmidlunar-
taekni

/\

maltekni

pekkingartaekni

1: Samhengi mdltsekninnar

ilagstexta og uppflettingu { gagnagrunni. Petta er ein-
foldud lysing 4 uppbyggingu verkbunadarins en gefur
p6 innsyn { pad hversu flokinn mélteknibunadur er.
Ad lokinni kynningu 4 helstu verksvidum maltekninnar
verdur gefid stutt yfirlit yfir yfirlit yfir niverandi st6du
malteknirannsékna og malteknimenntunar, og ad lok-
um drepid 4 rannsoknarverkefni sem ymist er lokid eda
eru { gangi. Sidan verdur gerd grein fyrir mati sérfrad-
inga 4 stodu helstu maleeknitéla og mélfanga ut fra
ymsum melikvordum, s.s. adgengi, proska og gedum.
Heildarstada maltaekni fyrir islensku er svo dregin sam-
an { t6flu { lok pessa kafla (mynd 8). Pau hugtok og mél-
fong sem eru feitletrud { textanum er ad finna { pessari
t6flu. T framhaldi af pessu er maltaknistudningur vid is-
lensku borinn saman vid studning vid 6nnur tungumal

sem fjallad er um { pessari ritr60.

forvinnsla mdlfraedigreining

4.2 HELSTU VERKSVID

[ pessum kafla verdur fjallad um mikilvegustu mél-
teknitdl og malfong, og gefid yfirlit yfir malezkni 4 Is-
landi.

4.2.1 Mélryni

Flestir sem hafa unnid med ritvinnslukerfi eins og
Microsoft Word vita ad { pvi er stafrynir sem bend-
ir 4 stafsetningarvillur og stingur upp 4 leidréttingum.
Fyrstu stafrynarnir baru ordin { textanum saman vid safn
rétt ritadra orda. Nu er pessi hugbtinadur mun pré-
adri. Med pvi ad nota sérhefd algrim til malfredigrein-
ingar mé greina villur { beygingu (svo sem ranga eign-
arfallsendingu) og setningagerd, eins og pegar ségnina
vantar eda pegar 6samremi er 4 milli sagnar og frumlags
(t.d. ég *skrifar bréf'). Hins vegar munu fastir stafrynar

finna villur { eftirfarandi demum:

verkbundnar einingar

[ merkingargreining ]

2: Daemigerd kerfishégun vid textavinnslu



tslfraedilegt mdllikan

stafryni

[ mdlryni ]

3: Mdlryni (t8lfraedileg; reglubyggd)

= Egvar um petta leiti 4 nasta leyti.
= Hun segir ad modir syn hafi adra sin 4 malid.

» Hann pétti hafa stirt stddu sina.

Til pess ad hagt sé¢ ad fast vid slikar villur parf ad greina
samhengi textans, t. d. pegar dkveda skal hvort lysingar-
ord eigi ad vera med einu #-i (kvenkyn) eda tveim (karl-

kyn), eins og { eftirfarandi demi:

s Hann er farinn.

s Hun er farin.

Greiningslikra villna byggist ymist 4 sérstakri malfradi-
lysingu fyrir hvert tungumal, sem mikinn tima og sér-
pekkingu parf til ad fella inn { hugbtnadinn, eda 4 tol-
fredilegu mallikani. Slike likan reiknar likurnar 4 pvi
ad tiltekid ord birtist { 4kvednu umhverfi (t. d. eftir pvi
hvada ord fara 4 undan og 4 eftir). Til demis er hann er
farinn likleg ordaruna en hiin er farinn er pad ekki. Tol-
freedilegu mallikani af pessu tagi ma koma upp 4 sjalf-
virkan hdtt med pvi ad nota mikid af (réttum) malgogn-
um (mélheild). B4dar adferdirnar (reglusmidi og tol-
fredilikan) hafa einkum verid préadar fyrir ensk mél-
fong ogpad er ekki audvelt ad yfirfera per 4 islensku sem
hefur sveigjanlegri ordar6d, étakmarkada moguleika 4

samsetningu orda og rikulegra beygingarkerfi.

Mélryni er ekki bundin vid ritvinnslukerfi; hion er
lika notud i ritstodarkerfum.

Mélryni er ekki bundin vid ritvinnslukerfi; han er lika
notud { ritstodarkerfum, p.e. hugbunadarumhverfi til
ad skrifa handbakur og 6nnur rit samkvemt dkvedn-
um stddlum fyrir fldkna upplysingatekni, heilbrigdis-
geirann, verkfredi og fleira. Af étta vid kvartanir og
skadabotakrofur vidskiptavina vegna rangrar notkunar
sem rekja ma til illskiljanlegra leidbeininga leggja fyrir-
teeki sifellt meiri 4herslu 4 gedi teknilegra leidbeininga,
4 sama tima og pau stefna 4 alpjodlegan markad (med
pydingum og stadferslu). Framfarir { mdlvinnslu hafa
leitt til préunar 4 ritstodarbtinadi sem adstodar hofunda
teknilegra leidbeininga vid ad velja ord og setningagerd
sem samremist idnadarreglum og skordum fyrirtekja 4

notkun idorda.

Stafrynir hefur verid til fyrir islensku frd pvi seint 4
nfunda dratugnum pegar Fridrik Skulason chf. (Frisk
Software) préadi stafsetningaforritid Prika. Forritid hef-
ur sidan verid uppfert og endurbatt. Pad er til fyrir MS
Office og er mikid notad. Adrir stafrynar hafa einnig
verid hannadir. Arid 2002 préadi hollenska fyrirtek-
i0 Polderland stafryni fyrir MS Office og einnig er til
stafrynir { opnum hugbtnadi fyrir GNU/Linux forric,
byggdur 4 Aspell. Pessi forrit skoda eingdngu stok ord
og réda pvi ekki vid margar algengar stafsetningarvillur.
Frumgerd ad samhengishddum stafryni hefur verid felld
inn { LanguageTool [40] og vinnur med OpenOffice.
Sé stafrynir geti hugsanlega myndad grunninn ad mél-
freediryni, en slike forrit er ekki til fyrir islensku.

Fyrir utan stafryna og ritstod er mélryning einnig mikil-

vag fyrir tolvustutt tungumalanam og henni er lika beitt



vid sjalfvirka leidréttingu 4 fyrirspurnum sem sendar eru

vefleitarvélum eins og tillogukerfi Google Attirdu vid:.

4.2.2 Vefleit

Leit 4 vefnum, svo og 4 innri netum og i stafrenum
békasoéfnum, er ventanlega pad svid par sem méltekni
er mest notud nu 4 dogum, en er pé fremur skammt 4
veg komin. Leitarvélin Google, sem kom fram 4 sjon-
arsvidid 1998, er nt notud { 80% allra vefleita { heim-
inum [41]. Sidan 2004 hefur sdgnin grgla verid not-
ud 1 islensku pétt hun hafi ekki enn komist { prentadar
ordabazkur. Hvorki leitarvidmét Google né framsetn-
ing nidurstadna hefur tekid grundvallarbreytingum fra
fyrstu tgafu. I nyjustu drgafu bydur Google reyndar
upp 4 leidréttingar 4 ranglega stafsettum ordum og hefur
nt batt vid merkingarlegum leitarmoguleikum sem geta
batt nédkvemni leitarinnar med pvi ad greina merkingu
orda i samhengi leitarordsins [42]. Velgengni Google
synir ad med stéru gagnasafni og skilvirkum adferdum
vid ad lykla gognin getur tolfraedileg adferd skilad vel
vidunandi nidurstodum.

Pegar um floknari upplysingaleit er ad reda er naudsyn-
legt ad nyta dypri malfredipekkingu til textatalkunar.
Tilraunir med ordafong eins og tolvutek samheitasofn
og verufredileg malféng (s.s. WordNet fyrir ensku og
GermaNet fyrir pysku) hafa synt verulega battan drang-
ur { ad finna s{dur par sem sambheiti vid leitarordid koma

tyrir, svo sem hagnadur, ardur, grédi og dbati eda jafnvel

fjarskyldari ord.

Naesta kynsléd leitarvéla verdur ad vera Gtbiin
mun préadri mdltaekni.

Nasta kynsldd leitarvéla verdur ad vera utbtin mun pré-
adri maltekni, einkum til ad rada vid leitartexta 1 formi
spurningar eda annars konar setningar { stad einstakra

leitarorda. Til ad bregdast vid fyrirspurninni ,Lattu

mig fa lista yfir 6ll fyrirteki sem voru yfirtekin af 63r-
um fyrirtekjum sidustu fimm arin“ parf malteknikerfid
ad framkvaema badi setningagreiningu og merkingar-
greiningu fyrirspurnarinnar og hafa atridisordaskré til
ad kalla fram videigandi skjol 4 fljétvirkan héct. Til ad
unnt sé ad gefa vidunandi svar parf ad beita setningalegri
pattun til greiningar 4 mélfradilegri formgerd setning-
arinnar og greina ad verid sé ad leita ad fyrirtekjum sem
hafa verid yfirtekin en ekki peim fyrirtekjum sem toku
yfir onnur fyrirteki. P4 parfad skilgreina sambandid s70-
ustu fimm ar svo hagt sé¢ ad dkvarda vid hvada 4r er 4tt.
Ad lokum parf ad méta leitarfyrirspurnina vid dgrynni
af dskipulogdum gognum svo ad finna megi upplysing-
arnar sem leitad er ad. Petta er kallad ,,upplysingaheimt*
og felur { sér leit ad skjolum og vagisrodun peirra. Til
pess ad hegt sé ad bua til lista yfir fyrirteki parf kerfid
einnig ad pekkja dkvedinn ordastreng { skjali sem nafn

fyrirtzkis, en pad ferli kallast ,,nafnakennsl®.

Enn meiri 6grun felst { pvi ad mata leitarfyrirspurnina
vid skjol 4 6drum tungumalum. Pvermala upplysinga-
heimt felur { sér sjélfvirka pydingu leitarfyrirspurnar yfir
4 oll moguleg tungumal og sidan pydingu nidurstadn-

anna aftur yfir 4 markmalid.

Nt er gogn { auknum meli ad finna 4 6dru snidi en
sem texta og pvi er ordin til porf 4 pjonustu sem gefur
kost 4 margmidlunarupplysingaheimt med pvi ad leita
ad myndum, hlj6di eda myndbondum. Pegar um er ad
reda hlj6d- og myndbandsskrar parf sérstok talkennsla-
eining ad breyta tali { texta (eda hljédritun) sem sidan er

hagt ad méta vid leitarfyrirspurnina.

[ beygingarmalum eins og {slensku er mikilvagt ad hagt
s¢ ad leita ad 6llum beygingarmyndum ords i einu i stad
pess ad purfa ad leita ad hverri mynd sérstaklega. Petta
ma gera med adstod gagnagrunnsins Beygingarlyjsing is-
lensks niitimamdls, BIN [43], sem préadur hefur ver-
id 4 Stofnun Arna Magntssonar { islenskum fredum.
Gagnagrunnurinn hefur ad geyma um pad bil 280.000

beygingardemi med meira en 5,8 milljénum beyging-
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armynda. Hver fersla inniheldur nefnimyndina, ord-
myndina, ordflokkinn og beygingarpatti nafnorda, sér-
nafna, lysingarorda, sagna og atviksorda.

Fyrir nokkrum drum préadi fyrirtekid Spurl leitarvélina
Emblu sem nytti pennan gagnagrunn. Sama algrim er
notad vid leit i islensku simaskranni og 4 nokkrum 63r-
um sidum. Google leitarvélin er nt buin svipudum hefi-

leikum, en p6 ekki eins margpattum.

4.2.3 Talsamskipti

Talsamskipti eru eitt margra verksvida sem byggjast 4
taltaekni, p. e. tekni til ad vinna med talad mél. Talsam-
skiptatakni er notud til ad smida vidmot sem gerir not-
andanum kleift ad tala vid tolvuna { stad pess ad nota
tolvuskjdinn, lyklabord og mas. Nu 4 dogum nyta fyr-
irteki raddstyrd notendavidmot { ymiss konar sjalfvirkri
og hélfsjalfvirkri simapjénustu vid vidskiptavini, starfs-
menn eda vidskiptafélaga. Helstu atvinnugreinar sem
nyta slik raddstyrd vidmét eru bankastarfsemi, birgjar,
almenningssamgongur og fjarskiptafyrirteki. Talsam-

skiptatekni ma t. d. einnig nota i viomoéti leidsogutaekja

i bilum og { stad myndrens vidmoéts og snertiskjéa sem

notendavidmét { snjallsimum.

Taltaekni er notud til ad smida viomét sem gerir
notandanum kleift ad tala vid télvuna i stad pess
ad nota télvuskjdinn, lyklabord og mus.

Talsamskipti byggjast 4 ferns konar grundvallartakni:

1. Sjalfvirk talkennsl 4kvarda hvada ord notandinn seg-
ir 1 tiltekinni segd.

2. Milskilningur greinir setningafredilega formgerd
segdarinnar og tulkar hana ut frd vidkomandi kerfi.

3. Samradustjori dkvardar hvad parf ad gera ut fré ilagi
notandans og moguleikum kerfisins.

4. Talgerving breytir svari kerfisins { hlj6d sem notand-

inn nemur.

Eitt erfidasta vidfangsefni talkennslabtinadar er ad
greina rétt pau ord sem notandinn segir. Pvi parf ann-
adhvort ad takmarka hugsanlegar segdir notandans vid

afmarkad mengi lykilorda eda byggja upp mallikon sem
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nd yfir stéran hluta segda i edlilegu mali. Med vélren-
um ndmsadferdum er lika hagt ad koma upp mallikén-
um 4 sjélfvirkan hate ar talmalsheildum, stérum s6fn-
um hljédskrda med textaumritun. Takmorkun leyfilegra
segda leidir venjulega til pvingadrar notkunar 4 talvid-
motinu og getur haft pau dhrif ad notendur taki pvi ekki
vel; en smidividamikils méllikans, finstilling pess og vid-
hald eykur kostnadinn vid kerfid verulega. Raddstyrd
notendavidmét sem nyta méllikan og gefa notandan-
um sveigjanleika i pvi hvernig hann ber fram erindi sitt {
byrjun — t. d. heilsa med Hvad get ég gert fyrir pig? — eru
yhirleite sjalfvirk og fa jdkvadari vidbrogd notenda.

Fyrirtzki nota yfirleitt upptokur med lestri atvinnu-
manna til ad mynda fralag talvidmétsins. [ st6dlud-
um segdum par sem ordalagid er ekki had tilteknu sam-
hengi eda dkvednum notanda getur petta verid fullkom-
lega nég til ad notandinn sé sattur. En pegar segdirnar
eru breytilegar getur tonfallid ordid 6edlilegt vegna pess
ad butar tr mismunandi hlj6dskram eru tengdir saman.
Talgervlar eru sifellt ad verda betri i pvi ad skila breyti-
legum segdum sem hljéma edlilega, en p6 ma enn beta
pa.

Vidmét 4 talsamskiptamarkadnum hafa verid st6dl-
ud umtalsvert 4 undanférnum dratug ad pvi er snyr
ad hinum ymsu tekniciningum peirra. Einnig hef-
ur ordid veruleg markadssampjoppun fyrirtekja i tal-
kennslum og talgervingu. A innanlandsmarkadi { G20-

16ndunum (fjslmennum og efnahagslega sterkum 16nd-

um) hafa fimm alpjédleg fyrirteki verid rikjandi, og {
Evrépu einkum tvo — Nuance (bandariskt) og Loqu-
endo (italskt). Arid 2011 tilkynnti Nuance um yfirtoku
Loquendo pannigad markadssampjoppunin heldur enn

afram.

Prir talgervlar fyrir islensku hafa verid settir 4 mark-
ad. Formendabyggdur talgervill var upphaflega gerdur
i kringum 1990 og annar, byggdur 4 hljédatvenndum
(Snorri), um 2000. Bidir voru einkum notadir af blind-
um og sjénskertum en péttu ekki négu fullkomnir il

notkunar i kerfum og verkbunadi fyrir almennan mark-

ad.

Arid 2005 var btinn til nyr talgervill (Ragga) { samvinnu
Hiskola Islands, Simans og Hex hugbtinadar. Talgervill-
inn byggdist 4 tekni Nuance sem s4 um pjilfun hans.
Hann hefur verid notadur dalitid { verkbinadi fyrir al-
mennan markad en moérgum notendum finnst raddged-
in ekki fullnegjandi. Par sem gadi tiltekra talgervla
pykja ekki négu mikil hefur Blindrafélagid gengist fyr-
ir préun nys talgervils { samvinnu vid Haskéla [slands,
Hiskélann { Reykjavik og pélska hugbunadarfyrirtaekid
Ivona. Pessi talgervill hefur tver raddir (Karl og Déru)
og verdur tilbtinn sidar 4 pessu 4ri (2012) [44].

Stakordagreinir var préadur fyrir islensku arid 2003.
Hann skiladi gédum édrangri { greiningu, eda um 97%
nakvemni. P4 hefur islenskur stadent vid Tokyo Institu-
te of Technology hannad frumgerd af kerfi fyrir sjalfvirk

ordaflaumskennsl { islensku. Kerfid nadi 67,5% ordana-
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kvemni [45]. Hvorugt pessara kerfa hefur verid notad
i verkbunad fyrir almennan markad. Um mitt 4r 2011
hoéfu Haskolinn i Reykjavik og Maltaknisetur samvinnu
vid Google um undirbtning ad smidi talpekkjara fyrir
islensku [46].

Miklar breytingar m4 sji framundan vegna utbreidslu
snjallsima sem nys vettvangs fyrir tengsl fyrirtekja og
vidskiptavina, i viobét vid venjulega sima, vefinn og
tolvup6st. Pessar breytingar munu einnig hafa dhrif 4
nytingu taltekninnar. Notkun 4 raddstyrdu vidmoti
venjulegra sima mun fara minnkandi en mikilvagi tal-
ads mals sem notendavans samskiptaméta vid snjallsima
er sifellt ad aukast. Pad sem knyr pessa préun er einkum
aukin nakvemni { talkennslum 6hddum mealanda i peim
upplestrarkerfum sem pegar eru { bodi sem midlag pjon-

usta fyrir notendur snjallsima.

4.2.4 Vélpydingar

Hugmyndina ad pvi ad nota tolvur til 2d pyda mannleg
mal mé rekja til arsins 1946 og var henni fylgt eftir med
umtalsverdu fjirmagni til rannsékna 4 sjotta dratug sid-
ustu aldar og aftur 4 peim niunda. Samt sem 4dur hafa
vélpydingar ekki n4d ad standa undir peim ventingum
um sjalfvirkar pydingar milli tungumaéla sem par géfu 4

upphafsérunum.

Einfaldasta gerd vélraenna pydinga felst i pvi ad
skipta 0t ordum i 63ru mdlinu fyrir ord Gr hinu
mélinu.

Einfaldasta gerd vélpydinga felst i pvi ad skipta it ordum
1 60ru malinu fyrir ord ur hinu malinu. Petta getur verid
gagnlegt 4 efnissvidum par sem notad er mjog afmarkad
og stadlad mal, svo sem { vedurfregnum. En til pess ad
pyding 4 méli sem er ekki eins stadlad verdi vidunandi
parf ad fella sterri textaciningar (ordasambond, mals-

greinar, jafnvel heilar efnisgreinar) sem ndkvemast ad

samsvarandi einingum i markmélinu. Helstu vandkvad-
in felast { pvi a0 mannlegt mél er margrett. Margredni
skapar vanda 4 mérgum svidum, svo sem vid einredingu
merkingar 4 ordasvidinu (villa er b2di ‘mistok’ og ‘veg-

legt hus’), og fallstjorn 4 setningafredisvidinu, eins og i:

» The woman saw the car and her husband, too.
= Konan s bilinn og madurinn hennar lika.

= Konan sa bilinn og manninn sinn lika.

Ein leid til ad bua til vélpydingarkerfi er ad nota mél-
fredilegar reglur. Pegar pytt er 4 milli naskyldra tungu-
mala getur adferd beinna umskipta verid fysileg, eins og
{ deminu hér ad ofan. En reglubyggd kerfi (byggd 4
malfredilegri pekkingu) greina oft ilagstextann og skapa
tiknbyggt millistig sem texti markmélsins er sidan leidd-
ur af. Arangur pessarar adferdar er undir pvi kominn
ad til s¢ yfirgripsmikid ordasafn med beygingarlegum,
setningafredilegum og merkingarlegum upplysingum,
dsamt stéru safni mélfradireglna sem pjalfadir mélfrad-
ingar hafa smidad af vandvirkni. Pad er langt og par med
dyrt ferli ad koma pessum forsendum upp.

A sidari hluta niunda 4ratugarins pegar tolvur urdu 6fl-
ugri og ddyrari jokst dhugi 4 ad nyta tolfredileg likon i
vélpydingum. Tolfredileglikon byggjast 4 greiningu tvi-
méla mélheilda, svo sem Europarl hlidstaedu malheild-
arinnar, sem hefur ad geyma pingskjol Evrépupingsins
421 Evrépumalum. Ef néger af gognum virka tolfradi-
legar vélpydingar nagilega vel til pess ad gefa nokkurn
veginn rétta merkingu texta 4 erlendu tungumali med
pvi ad skoda samhlida texta og greina likleg ordamynst-
ur. Olikt pekkingarkntinum kerfum skila tolfrzdilegar
(eda gagnaknunar) vélpydingar oft malfredilega rongu
fralagi. Kosturinn vid gagnaknunar vélpydingar er s ad
per eru ekki eins mannaflsfrekar, og einnig geta peer rdd-
i0 vid ymis mélleg sérkenni (s.s. malshetti og ordtok)
sem fara forgordum i pekkingarkntnu kerfunum.
Styrkleikar og veikleikar pekkingarkntinna og gagna-

kntinna vélpydinga eru 4 mismunandi svidum og pvi
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einbeita visindamenn sér ntordid ad blondudum ad-
ferdum sem sameina adferdafredi beggja. Ein adferdin
er st ad nota bdi pekkingarknuid og gagnaknuid kerfi
og ldta svo sérstaka valeiningu dkveda hvert sé besta fra-
lag hverrar setningar. Pegar um er ad reda lengri setn-
ingar en 12 ord verda nidurstodurnar pé sjaldnast full-
komnar. Betri adferd er ad sameina bestu hluta hverrar
setningar ur morgum fraldgum; petta getur verid tiltolu-
lega fl6kid par sem samsvaranir mismunandi moguleika

eru ckki alltaf augljésar og pvi parf ad samskipa peim.

Vélpydingar milli islensku og annarra mdéla eru
mjog snunar.

Vélpydingar milli islensku og annarra méla eru mjog
snunar. Vegna fjolbreyttra moguleika til smidi samsettra
orda er oft erfitt ad greina ord og hafa negilega yfirgrips-
mikid ordasafn; frjils ordar6d og sagnaragnir skapa ym-
is vandamal { greiningu, og audugt beygingarkerfi veld-
ur vandkvedum vid ad merkja rétt 6ll beygingaratridi
s. s. kyn, fall, tolu, hétt, tid, o.s.frv.

Préun vélpydinga fyrir islensku hefur ekki ordid ykja
mikil. Stefén Briem, sjélfstett starfandi fredimadur,
hefur unnid ad vélpydingum sidan snemma 4 niunda
dratugnum og hefur hannad vélpydingarkerfi fyrir is-
lensku. Arid 2008 opnadi hann 4 vefnum ékeypis pjon-
ustu sem bydur upp 4 pydingar milli islensku og priggja

annarra tungumala (ensku, donsku og esperantd) [47].

Hrafn Loftsson, kennari vid Haskdlann { Reykjavik, og
samstarfsmenn hans hafa hannad reglubyggt grofpyd-
ingakerfi ar islensku 4 ensku, grundvallad 4 Apertium-
verkvangnum [48]. Forutgifa er na 4 vefnum [49].
Google Translate hefur gefid kost 4 pydingum ur og 4
islensku sidan 2009. Gadin voru heldur litil { byrjun en
hafa aukist.

Enn ma auka gzdi vélpydingarkerfa verulega. Helstu
vandkvadin felast { adlogun malfanganna ad tilteknum
efnissvidum eda notendahdpum, og sampettingu teekn-
innar vid vinnuferli sem nd pegar eru buin idordagrunni
og pydingarminni. Annad vandamal er ad flest naver-
andi kerfi eru midud vid ensku og sinna einungis pyding-
um milli islensku og 6rférra annarra mala. Petta leidir
til drekstra i pydingarfledinu og pvingar notendur vél-
renna pydinga til ad lera 4 mismunandi ordakétunartdl

fyrir mismunandi kerfi.

Matskeppnir nytast vel til ad bera saman gedi vélpyd-
ingarkerfa, mismunandi adferdafredi og frammistdu
peirra gagnvart mismunandi tungumalapérum. Taflan
hér 4 eftir, sem unnin var innan Euromatrix+ verkefnis
Evrépusambandsins, synir ttkomu allra para milli 22 af
23 opinberum tungumélum Evrépusambandsins. (Irska
var ekki med i samanburdinum.) Nidurst6dum er rad-
ad samkvemt BLEU einkunnakvarda, par sem herri ein-
kunn fest fyrir betri pydingu [51]. Mennskur pydandi

myndi nd um 80 stigum.

22



Markmal - Target language

EN BG DE CS
EN - 405 46.8
BG 613 -
DE
CS
DA
EL

41.0 34.8 38.6
263 -

32.0 42.6
28.7 44.1
32.4 43.1
ES 60.0 31.1 42.7
ET 24.6 37.3
FI 49.3 232 36.0
FR 64.0 34.5 45.1
HU 48.0 24.7 34.3
IT 61.0 32.1 44.3
LT 27.6 33.9
LV 29.1 35.0
MT 72.1 32.2 37.2
NL
PL
PT
RO
SK
SL
SV

35.4 431

A

1
B
N

1

SRRV N

N
00 W
~J -1 -

W W W

B

394 - 254285

%)
Sl
[SEIETN

1

o

272 39.7 349 -
4 428 60.9 26.7 30.0 -
33.0 25.5 34.1 29.6 29.4 30.7
45.8 40.6 26.9 25.0 29.7

o

S O N W
=

| N
o O

O
o

38.5 29.7

D L W W W W W
[e]
e

60.8 31.5 40.2 44.2 42.1
60.7 31.4 42.9 38.4 42.8 40.2 60.7 26.4 29.2
60.8 33.1 38.5 37.8 40.3 35.6
61.0 3

33.1

DA EL ES ET FI FR HU IT LT LV
37.2
38.7 39.4 39.6 34.5 46.9 25.5 26.7 42.4 22.0 43.5 29.3 29.1
32.8 47.1 26.7 29.5 39.4 27.6 42.7 27.6 30.3
43.6 34.6 48.9 30.7 30.5 41.6 27.4 44.3 34.5
34.3 47.5 27.8 31.6 41.3 24.2 43.8 29.7 32.9 21.1 48.5 34.3 45.4 33.9 33.0 36.2 47.2

- 26.5 29.0 48.3 23.7 49.6 29.0 32.6 23.8 48.9 34.2
24.0
282 404 - 37.7 334 30.9 37.0 35.0 36.9 20.5 41.3 32.0 37.8 28.0 30.6 32.9 37.3
29.5 27.2 36.6 30.5 32.5
25.5

242 -
36.8 26.5 21.1 34.2 32.0 34.4 28.5 368 -

34.2 32.4 35.6 29.3 389 38.4
2 37.9 389 337 48.7 269 25.8 42.4 22.4 43.7 30.2
29.3 46.9 37.0 45.4 35.3 49.7 27.5 29.8 43.4 25.3 44.5 28.6
34.2 46.2 29.2 29.0 40.0 24.5 43.2 33.2
23.8
24.6 26.2 46.5 25.0 44.8 28.4
60.8 32.6 39.4 48.1 41.0 33.3 46.2 29.8 28.4 39.4 27.4 41.8 33.8
37.9 43.5 42.6 34.0 47.0 31.1 28.8 38.2 25.7 42.3 34.6
26.9 41.0 35.6 46.6 33.3 46.6 27.4 30.9 38.9 22.7 42.0 28.2

MT NL PL PT RO SK SL SV

39.6 434 39.8 49.2 49.0 44.7

25.9 44.9 35.1 45.9 36.8 34.1 34.1 39.9
30.2 44.1 30.7 29.4 31.4 41.2

35.8 26.3 46.5 39.2 45.7 36.5 43.6 41.3 42.9

37.2 33.

38.1 31.7

36.3 433
26.8 30.5 24.6 48.8 33.9 33.9 43.7
40.6 28.8 37.5 26.5 27.3 28.2 37.6
35.7 61.0 43.8 33.1 35.6 45.8
29.8 34.2 25.7 25.6 28.2 30.5
29.4 32.6 24.6 35.2 39.3 32.5 34.7 44.3
40.1 22.2 38.1 31.6 31.6 29.3 31.8 35.3 35.3
23.3 41.5 34.4 39.6 31.0 33.3 37.1 38.0

- 44.0 37.1 45.9 38.9 35.8 40.0 41.6
22.0 - 32.0 47.7 33.0 30.1 34.6 43.6
279 44.8 - 44.1 382 38.2 39.8 42.1
24.8 49.3 345 - 39.4 32.1 344 439
28.7 43.0 35.8 485 - 31.5 35.1 394
28.5 444 39.0 433 353 - 42.6 41.8
30.0 45.9 38.2 44.1 358 389 - 427
237 45.6 32.2 44.2 32.7 31.3 335 -

28.3 31.9 25.3
33.529.6 31.9 36.1

W)

o

28.0

g\\g.—U\»—-L}J|
~N N\ W

1

W W W N W W W W
(S8

—
o

7: Vélpydingar milli 22 Evrépusambandstunguméla - Machine translation between 22 EU-languages [50]

Bestu nidurstddurnar (i grenum og bléum lit) feng-
ust fyrir tungumdl sem njéta géds af umfangsmikl-
um samhefdum rannsoknardetlunum, sem og af tilvist
margra samhlida mélheilda (t.d. enska, franska, hol-
lenska, spenska og pyska). Pau tungumal sem verr koma
ut eru merkt med raudu. Pau skortir annadhvort slikar
rannsoknardetlanir eda eru edlisélik 6drum tungumdl-

um (t. d. ungverska, maltneska og finnska).

Gerd méltaeknibinadar felur oft i sér fjdlda

undirverkpétta sem ekki eru alltaf synilegir

notendunum en gegna pé pydingarmiklum
bidnustuhlutverkum & bak vid tjsldin.

4.3 ONNUR VERKSVID

Gerd malteknibunadar felur oft i sér fjolda undir-

verkpatta sem ekki eru alltaf synilegir notendunum en

gegna po pydingarmiklum pjonustuhlutverkum 4 bak
vid tjoldin. Pessir verkpattir byggjast allir 4 mikilvegum
rannsoknarefnum sem hafa ordid ad sjilfstedum und-
irgreinum innan tolvumalvisinda. Spurningasvorun er
t.d. virke rannséknarsvid og i tengslum vid pad hafa
markadar mélheildir verid byggdar upp og visindasam-
keppnir haldnar. Spurningasvorun felur { sér annad og
meira en lykilordaleit (par sem leitarvélin svarar med pvi
ad skila af sér safni skjala sem gzetu vardad efnid) og ger-
ir notendum kleift ad spyrja beinskeyttra spurninga sem

kerfid svarar 4 einkveeman hatt. Til demis:

Spurning: Hversu gamall var Neil Armstrong pegar
hann steig feti 4 tunglio?

Svar: 38 dra.

Pétt spurningasvérun sé augljoslega af somu rét og vef-
leit er han nu fyrst og fremst yfirheiti yfir rannséknar-

spurningar eins og: hvada tegundir spurninga eru til og
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hvernig 4 ad fést vid par; hvernig ad greina og bera sam-
an pau skjol sem hugsanlega hafa ad geyma svarid (veita
pau ésamrymanleg svor?); og hvernig 4 ad veida afmark-
adar upplysingar (svarid) tt ur skjali 4 druggan hatt 4n
pess ad hunsa samhengid.

Petta tengist upplysingattdretti, svidi sem var sérlega
vinszlt og dhrifarikt 4 timum tolfredibyltingarinnar i
tolvumalvisindum snemma 4 tiunda 4ratug sidustu ald-
ar. Med upplysingautdratti er reynt ad bera kennsl 4
tilteknar upplysingaeiningar i tilteknum skjalaflokkum,
svo sem ad greina helstu pétttakendur 1 yfireoku fyrir-
tekja eins og frd peim er greint { umfjollun dagblada.
Annad svid sem hefur verid rannsakad er frasagnir af
hrydjuverkum. Par er helsti vandinn ad fella textann
ad snidmati sem tilgreinir brotamann, skotmark, tima,
stadsetningu og afleidingar atviksins. Slik attylling efn-
isbundinna snidmdta er megineinkenni upplysingaut-
drattar og hann er pvi annad demi um takni 4 bak vio
joldin sem myndar vel afmarkad rannséknarsvid sem

sidan parf ad fella inn i videigandi verkbtnad.

Flokinn hugbinadur til textagreiningar og
mdlmyndunar er ekki til fyrir islensku.

Tvo jadarsvid sem ymist geta verid sjalfstedur verkbun-
adur eda pjonad sem stodpattir bak vid tjoldin eru sam-
anteke texta og malmyndun. Med samanteke er leitast
vid ad draga meginatridi langs texta saman { stuttu mali
og er medal annars bodid upp 4 slikt { Microsoft Word.
Par er einkum studst vid tolfredilega adferd til ad greina
~mikilveg” ord { textanum (p. e. ord sem eru hlutfalls-
lega mun algengari i textanum en { almennri mélnotk-
un) og akvarda sidan hvada setningar hafa ad geyma hast
hlutfall pessara mikilveegu orda. Par setningar eru sio-
an dregnar Ut ur textanum og settar saman til ad mynda
samantektina. fbcssari adferd sem er mjog algeng i bun-
adi 4 almennum markadi felst samantektin eingongu i

pvi ad draga setningar Gr textanum, og textinn er pvi

skorinn nidur { hlutmengi upphaflegra setninga. Onn-
ur adferd, sem talsvert hefur verid rannsokud, er st ad
mynda nyjar setningar sem ekki koma fyrir { frumtext-
anum. Petta krefst dypri skilnings 4 textanum og er pvi
mun vidkvemara. [ flestum tilfellum er textamyndun
ekki sjalfstzedur bunadur heldur er hun felld inn i vida-
meiri hugbunad, svo sem upplysingakerfi i heilbrigdis-
pjonustu par sem upplysingum um sjiklinga er safnad,
par geymdar og sidan unnid tr peim. Skyrslugerd er ad-
eins eitt af moérgum svidum par sem samanteke nytist.

Ekkert af peim bunadi sem rett er um { pessum

undirkafla er til fyrir islensku.

4.4 NAMSLEIDIR

Mialtzkni er mjog pverfaglegt svid par sem saman kemur
sérpekking malfredinga, tolvunarfredinga, sterdfrad-
inga, heimspekinga, sélfredinga, taugafredinga og fleiri.
Hun hefur pvi ekki 6dlast traustan sess i islensku ha-
skélaumhverfi. Um sidustu aldamét var ekki bodid upp
4 neinar ndmsleidir eda einstok namskeid { maltekni eda
t6lvumalvisindum i neinum islenskum haskéla og engar
rannsoknir voru { gangi 4 pessum svidum.

Haustid 2002 t6k Hiskoli Islands upp pverfaglegt
meistarandm { méltekni. Um er ad reda tveggja 4ra
ndm (120 ECTS einingar) par sem forkrofur eru B.A.-
prof i tungumilum eda mélvisindum eda B.Sc.-prof
i tolvunarfredi (eda rafmagns- eda hugbtnadarverk-
fredi). Arid 2007 var namid endurskipulage i sam-
vinnu milli islenskudeildar Haskéla Islands og tolvunar-
fredideildar Haskolans i Reykjavik. A medan Norreni
maltekniskélinn (Nordic Graduate School of Langua-
ge Technology — NGSLT) var og hét, 4 &runum 2004-
2009, gitu nemendur einnig tekid einstok ndmskeid
vid skdla annars stadar 4 Nordurlondunum og i Eystra-
saltslondunum.

Vegna skorts 4 fé og mannafla hefur ekki verid mogulegt
ad taka nyja nemendur inn { meistarandmid sidan 2009.

Hins vegar er reglulega bodid upp 4 einstok nimskeid i
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maltekni, mélvinnslu og gagnamalfradi, badi vio Ha-

skola Tslands og Haskélann { Reykjavik.

4.5 INNLEND VERKEFNI OG
VIDFANGSEFNI

Adeins um 330.000 manns tala islensku og pad er ekki
nog til pess ad standa undir kostnadarsamri préun nyrra
afurda. Pad kostar jafnmikid ad smida mélteknibun-
ad fyrir islensku og fyrir tungumal sem hundrud millj-
6na manna tala. Vegna pessa starfa nastum engin mél-
teknifyrirteki 4 almennum markadi 4 Islandi. Frid-
rik Skualason ehf. hefur préad og selt stafryninn Pika
en vinnur ekki ad neinum nyjum framleidsluvorum 4
svidi maltekni. A sidasta aratug unnu Siminn og hug-
bunadafyrirtekid Hex med Haskéla Islands ad smidi
badi stakordagreinis og talgervils fyrir islensku. Hvor-
ugt pessara fyrirtekja vinnur lengur ad mal- eda taltekni.
Clara er nylegt fyrirteki sem pjénustar 6nnur fyrir-
taeki sem vilja vita hvad f6lki finnst um framleidsluvorur
peirra og pjonustu. Kerfi Cléru notar merkingargrein-
ingu og sérstaka adferd vid framsetningu gagna til ad
greina vidhorf f6lks 4 netinu. Verkferi fyrirtekisins til
greiningar 4 vefsidum 4 islensku kallast Vakzarinn [52].
A fyrsta starfsari var pad med 1200 notendur ef med eru
taldir peir sem notudu pjénustuna dkeypis til reynslu.
Clara er eina fyrirtzkid 4 Islandi sem er ad préa mél-
teknibinad sem markadsvoru.

Arid 2000 setti islenska rikid af stad sérstakt maltaekni-
atak med pad fyrir augum ad stydja stofnanir og fyrir-
teeki { pvi ad bua til grundvallargogn fyrir islenska mél-
tekni. Petta frumkvadi leiddi til nokkurra verkefna sem
hafa haft mjog mikil dhrif 4 maltaekni 4 [slandi. Helstu

afurdir maltzkniitaksins eru eftirfarandi [2]:

= Gagnagrunnur med beygingarlysingu islensks nu-
timamals
» Malfredilega mérkud malheild med 25 milljonum

orda

bjalfunarsafn fyrir gagnastyrda malfredilega mork-

un

Talgervill

Stakordagreinir

Betrumbettur stafrynir

Pegar mélteknidtakinu lauk 4rid 2004 4kvadu fredi-
menn fra premur stofnunum (Haskéla Islands, Haskol-
anum { Reykjavik og Stofnun Arna Magnussonar { is-
lenskum fredum) sem hofdu tekid pace { flestum verk-
efnum méltzknidtaksins ad sameinast um stofnun Mal-
tekniseturs med pad ad markmidi ad vinna dfram ad
verkefnum sem pegar voru komin af stad. Adalhlutverk

Maltzkniseturs er ad:

= vera upplysingaveita um islenska maltekni og reka
vefsetur { pvi skyni (http://maltacknisetur.is);

= studla ad samstarfi hdskéla, stofnana og fyrirtakja
um méltekniverkefni;

= skipuleggja og samhefa haskélakennslu 4 svidi mal-
tekni;

= taka pattinorrenu, evrépsku ogalpjédlegu samstarfi
4 svidi maltekni;

= standa fyrir og eiga adild ad rannséknar- og préunar-
verkefnum 2 svidi maltaekni;

= halda utan um ymiss konar hraefni og afurdir 4 svidi
méltekni;

» halda maltekniradstefnur med pétceoku fraedi-
manna, fyrirtekja og almennings;

= beita sér fyrir eflingu islenskrar méltekni 4 6llum

svidum.

A undanférnum 4rum hafa fredimenn Méltekniseturs
att frumkvedid ad nokkrum nyjum verkefnum sem hafa
verid styrkt ad hluta til af Rannséknasjédi og Takni-
préunarsjédi. Mikilvaegasta afurd pessara verkefna er
opni hugbtnadurinn IceNLP (mélfredilegi markarinn
IceTagger, hlutapdttarinn IceParser, og lemmunarfor-

ritid Lemmald) [53], sem hagt er ad nota 4 vefnum
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(http://nlp.cs.ru.is). Arid 2009 fékk Malteknisetur hi-
an priggja ara ondvegisstyrk fra Rannis til verkefnisins
»Hagkvem méltekni utan ensku - islenska tilraunin®.
Innan pessa verkefnis var unnid 4fram ad pvi ad byggja
upp grunnstodir islenskrar maltekni.

Eins og hér hefur komid fram hafa margvisleg verkefni
leite til préunar ymissa malteknitéla og malfanga fyrir
islensku. Hér 4 eftir er gefid yfirlit yfir niverandi st6du

islenskrar maltekni.

4.6 ADGENGI AD
MALTAKNITOLUM OG
MALFONGUM

A mynd 8 er gefid yfirlit yfir st6du islenskrar maltekni
og mélteknibunadar. Einkunnir méltzknitéla og mal-
fanga eru byggdar 4 mati helstu sérfredinga 4 svidinu
sem gafu cinkunnir 4 skalanum fra 0 (mjog lgt) il 6
(mjog hitt) e frd sj6 vidmidum.

Meginnidurstodur fyrir islensku eru eftirfarandi:

= [slenska stendur pokkalega hvad vardar einfoldustu
grunnforsendur maltekninnar i binadi og malfong-

um, svo sem textagreiningu og malheildum.

= Einnig eru til einstoku gogn og biinadur med tak-
markada virkni 4 svidum eins og talgervingu, tal-
kennslum, vélpydingum, talmélsheildum, hlidstad-

um malheildum og ordagégnum.

= Hapréadur malteknibinadur og malfong, svo sem

til textatdlkunar og malmyndunar, er ekki til.

Um sidustu aldamoét var islensk maltekni varla til. Petta
breyttist eftir 1999, pegar sérstakur starfshopur skiladi
skyrslu um maleekni til menntamélar4dherra [3]. Tpess-
ari skyrslu voru gerdar tillogur um ymsar adgerdir til
ad koma islenskri maltekni 4 laggirnar. Starfshépurinn
detladi ad pad myndi kosta u.p. b. einn milljard kréna

(sem pé jafngilti um 10 milljénum evra) ad gera islenska

maltekni sjélfbera. Pegar pvi marki veri ndd @tti mark-
adurinn ad geta tekid vid par ed hann hefdi adgang ad
opnum mélféngum sem hefdi verid komid upp 4 veg-
um mélteknidetlunar rikisstjérnarinnar og yrdu afhent
4 jafnréttisgrundvelli til allra sem hygdust nyta pau i
markadsvorum.

Pad verdur ad benda 4 ad heildarfjairmagnid sem veitt var
til malteknidetlunarinnar fra 2000-2004 var adeins um
1/8 af peirri upphad sem 4durnefndur starfshépur taldi
ad pyrfti til [2]. Pad parf pvi ekki ad koma 4 dvart ad is-
lensk maltakni er enn 4 bernskuskeidi. 330.000 mélnot-
endur eru ekki negilegur fjoldi til ad standa undir kostn-
adarsamri préun 4 nyjum vorum. Um pessar mundir
vinna ndnast engin islensk fyrirteki ad maltekni vegna
pess ad pau sjd enga hagnadarvon { henni. Pvi er dkaf-
lega mikilvagt ad halda 4fram opinberum studningi vio

islenska maltekni enn um sinn.

4.7 SAMANBURDUR
TUNGUMALA

Mialteknistudningur er mjég mismunandi milli mél-
samfélaga. Til ad bera saman stdduna milli mala er
i pessum kafla sett fram mat sem byggist 4 tveimur
verkbunadarsvidum (vélpydingum og talvinnslu), einni
gerd baklegrar tekni (textagreiningu) og grundvallar-
malféongum sem parf til smidi mélteknibunadar. M4l-

unum var radad 4 fimm bila kvarda.

1. Afburdag6dur studningur
Go6dur studningur
Semilegur studningur

Brotakenndur studningur

AR

Litill sem enginn studningur

Miélteknistudningur var metinn ut fré eftirfarandi vid-

midunum:

Talvinnsla: Gadi fyrirliggjandi talkennslatekni, gadi
tyrirliggjandi talgervingartakni, yfirgrip svida, fjoldi og
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8: Stada mdltaeknistudnings vid islensku

staerd fyrirliggjandi talmalsheilda, magn og fj6lbreytni
tyrirliggjandi talbunadar.

Vélpydingar:
fioldi tungumélapara sem vélpyding tekur til, yfirgrip

Gadi fyrirliggjandi vélpydingartakni,

malfraediatrida og svida mélsins, gedi og steerd fyrirliggj-
andi samhlida malheilda, magn og fjolbreytni vélpyding-

arbuinadar.

Textagreining: Gedi og yfirgrip fyrirliggjandi texta-
greiningarteekni (beyging og ordmyndun, setningagerd,
merkingar), yfirgrip mélfrediatrida og svida malsins,
magn og fj6lbreytni fyrirliggjandi verkbtnadar, gedi og
sterd fyrirliggjandi (markadra) textamélheilda, gzdi og
yhirgrip fyrirliggjandi ordafanga (svo sem WordNet) og

malfraedilysinga.

Milfong: Gadi og sterd fyrirliggjandi textamalheilda,
talmalsheilda og samhlida malheilda, gadi og yfirgrip
fyrirliggjandi ordafanga og malfradilysinga.

A myndum 9 il 12 sést ad islenska er { lzgsta klasanum
hvad vardar 6ll tél og malfong sem um redir. Hun er
par 4 sému sl66um og 6nnur tungumél sem fiir tala, svo
sem irska, lettneska, lithdiska og maltneska. Pessi tungu-
mal eru langt ad baki storpjédamalum eins og t. d. pysku
og fronsku. En jafnvel malfong og malteknitdl fyrir pau
tungumdl nd hvorki sému gedum né yfirgripi og hlid-
sted fong og tol fyrir ensku, sem er i fararbroddi 4 ner
ollum svidum maltekninnar. P6 eru enn fjélmargar eyd-

ur i enskum mélfongum hvad vardar higeda binad.
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4.8 NIDURSTODUR

I pessari ritrod hefur verid gerd mikilvag upphafsatlaga
ad pvi ad meta malteknistudning fyrir 30 Evrépumdl, og
gera ttarlegan samanburd 4 pessum malum. Med pvi ad
greina eyour, parfir og skort er evrdpskt mdlteknisamfé-
lag og adrir hagsmunaadilar nil i stodu til pess ad skipu-
leggja meiri hattar rannséknar- og prounarietlun sem
midast ad pvi ad Evrdpa verdi raunverulega margmdla

med studningi tekninnar.

Hér hefur komid fram geysimikill innbyrdis munur 4
Evrépumdlum. Pétt dgatur hugbunadur og malfong sé
til fyrir sum tungumal og verksvid eru grundvallareyd-
ur 4 pessum svidum { 6drum malum (venjulega peim
»smerri”). Morg tungumal skortir grunntekni til texta-
greiningar og naudsynleg malfong til ad proa slika taekni.
Onnur hafa grundvallarbinad og malfong en hafa ekki

burdi til ad rddast { merkingarlega vinnslu. Pess vegna

er enn porf 4 vidteku dtaki til ad nd pvi metnadarfulla
markmidi ad koma upp hageda vélpydingum milli allra
Evrépumala.

Fyrir litid malsamfélag og litid ranns6knarumhverfi eins
og pad islenska er samvinna lifsnaudsyn — ekki bara inn-
anlands heldur einnig alpjédleg. DPess er ad venta ad
patttaka [slands { META-NORD og META-NET muni
gera mogulegt ad prda, stadla og gera adgengileg ymis
mikilveg malfong og studla pannig ad vexti og vidgangi
islenskrar maltekni.

Langtimamarkmid META-NET er ad koma upp hi-
geda méltekni fyrir 6ll tungumal. Petta krefst pess
ad allir hagsmunaadilar — i stjérnmédlum, rannséknum,
vidskiptum, og samfélaginu 6llu — sameini krafta sina.
Teknin sem t r peirri samvinnu kemur mun hjalpa til
vid ad brjéta mura og smida bryr milli Eviépumala og
skapa pannig pdlitiska og efnahagslega einingu tr menn-

ingarlegum fjolbreytileika.
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Afburdagédur Go6dur Semilegur Brotakenndur Litill/enginn
studningur studningur studningur studningur studningur

9: Talvinnsla: Stada mdltaeknistudnings vid 30 Evrépumdl

Afburdagédur G6dur Semilegur Brotakenndur Litill/enginn
studningur studningur studningur studningur studningur

10: Vélpydingar: Stada mdltaeknistudnings vid 30 Evrépumdl
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Afburdagédur G6dur Szmilegur Brotakenndur Litill/enginn
studningur studningur studningur studningur studningur

11: Textagreining: Stada méltaeknistudnings vid 30 Evrépumdl

Afburdag6dur Gédur Semilegur Brotakenndur Litill/enginn
studningur studningur studningur studningur studningur

12: Mélféng: Stada méltaeknistudnings vid 30 Evrépumdl
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UM META-NET

META-NET er 6ndvegisnet fjirmagnad af Evrépusam-
bandinu ad hluta til. Patttakendur i pvi eru nd 54 rann-
soknasetur i 33 Evrépulondum. META-NET stend-
ur ad Teknibandalagi um margméla Evrépu (Multil-
ingual Europe Technology Alliance, META), sem er sis-
tekkandi samfélag evropskra fredimanna og stofnana 4
svidi méltekni. META-NET féstrar teknilega undir-
stodu raunverulegs margmaéla evrépsks upplysingasam-

félags sem:

» gerir kleift ad eiga samskipti og samvinnu pvert 4
tungumal;

= tryggir 6llum Evrépubtum jafnan adgang ad upplys-
ingum og pekkingu 6h4d pvi hvada mél peir tala;

= byggir 4 netvaddri upplysingatekni og eflir virkni

hennar.

Netid stydur vid einingu Evrépu i einum stafrenum
markadi og upplysingarymi. Pad ytir undir og kem-
ur 4 framferi margmala tekni fyrir 6ll Evropumal. Su
tekni raungerir sjalfvirkar pydingar, samningu efnis,
upplysingavinnslu og pekkingarstjérnun fyrir fjslbreytt-
an btinad og margvisleg efnissvid. Hun gerir lika kleift
ad nota audskiljanlegt méllegt notendavidmét 4 margs
konar takni allt frd heimilistekjum og 6kutaekjum til
tolva og vélmenna.

META-NET var sett af stad 1. febriar 2010 og hefur
pegar stadid fyrir ymsum adgerdum innan priggja ad-
gerdadtlana sinna; META-VISION, META-SHARE
og META-RESEARCH.

META-VISION f6strar kvike og dhrifamikid samfé-

lag hagsmunaadila sem sameinast um sameiginlega syn

og utferda rannséknarstefnu (strategic research agenda,
SRA). Megindherslan { pessu starfi er ad byggja upp
samremt og samtengt malteknisamfélag { Eviépu med
pvi ad leida saman fulltria dreifdra og fjolbreyttra hopa
hagsmunaadila. Pessi hvitbok var samin { tengslum
vid bakur fyrir 29 6nnur tungumdl. Hin sameiginlega
teknisyn var proud { premur rynihépum sem hofdu med
sér verkaskiptingu. Taknirddi META var komid 4 f6t til
ad reda og undirbia rannséknarstefnuna sem byggd er
4 pessari syn, { ndinni samvinnu vid allt mélceknisamfé-

lagid.

META-SHARE skapar opinn og dreifdan vettvang til
ad skiptast 4 gognum og deila peim. Net jafnréttharra
gagnabrunna mun hysa mélleg gogn, tdl og vefpjon-
ustu sem allt verdur skjalad med hédgeda lysigdgnum og
skipulagt i st63ludum flokkum. Audvelt verdur ad nélg-
ast gognin og leita i peim { heild. Parna verda badi opin
og Okeypis malfong sem og gogn med takmorkudum ad-

gangi sem greida verdur fyrir notkun 4.

META-RESEARCH smidar bryr til skyldra tekni-
svida. I pessu starfi er leitast vid ad nyta framfarir 4
6drum svidum og einbeita sér ad nyskapandi rannsékn-
um sem geta eflt maltekni. Einkum er stefnt ad pvi
ad gera brautrydjendarannsoknir { vélpydingum, safna
gognum, tbta gagnasett og skipuleggja mélfong til ad
nota vid mat; gera skrdr um tdl og adferdir; og skipu-
leggja vinnustofur og pjalfun fyrir pétttakendur i mal-

teknisamfélaginu.

office@meta-net.eu — http://www.meta-net.cu
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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? What are the Ice-

landic language’s chances of survival?

Many of the world’s 6,000 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. The status of a language
depends not only on the number of speakers or books,
films and TV stations that use it, but also on the pres-
ence of the language in the digital information space and

software applications.

In this context, Icelandic is not very well off. At the end
of the 20th century, Icelandic language technology was
virtually non-existent. There was a relatively good spell
checker, a not-so-good speech synthesiser, and that was
all. There were no programs or even individual courses
on language technology or computational linguistics at
any Icelandic university or college, there was no ongoing
research in these areas, and no Icelandic software com-

panies were working on language technology [2].

Things started to change after a specially appointed Ex-
pert Group delivered a white paper on Language Tech-
nology to the Minister of Education, Science and Cul-
ture in 1999 [3]. In this white paper, several actions to
establish Icelandic language technology were proposed.
In 2000, the Government launched a special Language
Technology Programme, with the aim of supporting
institutions and companies in creating basic resources
for Icelandic language technology work. This initiative
resulted in a number of projects which have laid the

groundwork for Icelandic language technology [2].

After the Language Technology Programme ended in
2004, researchers from three institutes (University of
Iceland, Reykjavik University, and the Arni Magntisson
Institute for Icelandic Studies), who had been involved
in most of the projects funded by the programme, de-
cided to join forces in a consortium called the Icelandic
Centre for Language Technology (ICLT) [4], in order
to follow up on the tasks of the programme. Since 2005,
the ICLT researchers have initiated several new projects
which have been partly supported by the Icelandic Re-
search Fund and the Icelandic Technical Development
Fund.

The present report reveals that despite considerable
achievements in the last decade, it is only with re-
spect to the most basic tools and resources such as
tokenisers, part-of-speech taggers, morphological anal-
ysers/generators, syntactic parsers, reference corpora,
and syntax corpora, that the situation for Icelandic is
reasonably good. When it comes to advanced fields

like sentence and text semantics, advanced discourse
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processing, information retrieval, language generation,
summarisation, dialogue management, semantics and
discourse corpora, ontological resources, etc., no tools
and resources exist for Icelandic. Thus, it is clear that
we still have a long way to go to ensure the future of Ice-
landic as a full-fledged player in the modern — and future

— European information society.

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 understands not
just spoken or written letters and sounds but entire
words and sentences, and supports users far better be-
cause it speaks, knows and understands their language.
Forerunners of such developments are the free online
service Google Translate that translates between 57 lan-
guages, 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 re-
act 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 the Icelandic language and

integrate more fully into the country’s culture.

The next generation of information and communi-
cation technologies will enable industrial and service
robots (currently under development in research labo-

ratories) to faithfully understand what their users want

them to do and then proudly report on their achieve-
ments. This level of performance means going way be-
yond simple character sets and lexicons, spell checkers
and pronunciation rules. The technology must move
on from simplistic approaches and start modelling lan-
guage 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.

Not all European languages are equally well prepared
for this future. This report presents an evaluation of the
status of language technology support for 30 European
languages, based on four key areas: machine translation,
speech processing, text analysis, as well as basic resources
needed for building language technology applications.
The languages were grouped into five clusters. Unsur-
prisingly, Icelandic is in the bottom cluster for all of the
tools and resources listed. It compares well with other
languages with a small number of speakers, such as Irish,
Latvian, Lithuanian, and Maltese. These languages lag
far behind large languages like German and French, for
instance. But even language technology resources and
tools for those languages clearly do not yet reach the
quality and coverage of comparable resources and tools
for the English language, which is in the lead in almost

all language technology areas.

What needs to be done in order to ensure the fu-
ture of the Icelandic language in the information so-
ciety? In 1999, the Language Technology Expert
Group estimated that it would cost around one bil-
lion Icelandic krénas (which then amounted to about
ten million Euros) to make Icelandic language technol-
ogy self-sustained. After that, the free market should
be able to take over, since it would have access to
public resources that would have been created by the
government-funded Language Technology Programme,
and that would be made available on an equal basis to
everyone who was going to use these resources in their

commercial products [3].
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Even though the Language Technology Programme was
successful and had a great impact on the development
of Icelandic language technology, the fact remains that
its total budget from 2000-2004 was only around 1/8
of the sum that the expert group estimated would be

needed [2].

that Icelandic language technology is still in its infancy.

It should therefore come as no surprise

330,000 speakers are simply to few to sustain costly de-
velopment of new products. At present, almost no com-
panies are working in the language technology area be-
cause they do not sce it as profitable. Continued pub-
lic support for Icelandic language technology is neces-
sary in order to guarantee exploitation of the tools al-
ready developed and the knowledge and experience of
researchers and companies which has already been ac-
crued.

The Icelandic language is not in imminent danger, even
from the prowess of English language computing. How-
ever, the whole situation could change dramatically
when a new generation of technologies really starts to
master human languages effectively. Through improve-
ments in machine translation, language technology will

help in overcoming language barriers, but it will only

be able to operate between those languages that have
managed to survive in the digital world. If there is ade-
quate language technology available, then it will be able
to ensure the survival of languages with very small pop-
ulations of speakers. If not, even ‘larger’ languages will
come under severe pressure. If Icelandic is to survive asa
viable national language in the developed world, it must
be able to meet IT demands. Consequently, investment
in language technology must form an essential part of
its language preservation policy.

META-NET’s vision is high-quality language technol-
ogy for all languages that supports political and eco-
nomic unity through cultural diversity. This technology
will help tear down existing barriers and build bridges
between Europe’s languages. This requires all stakehold-
ers —in politics, research, business, and society - to unite
their efforts for the future.

This white paper series complements the other strate-
gic actions taken by META-NET. Up-to-date infor-
mation such as the current version of the META-
NET vision paper [5] or the Strategic Research Agenda
(SRA) can be found on the META-NET web site:

http://www.meta-net.cu.
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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;

= Microsoft PowerPoint has replaced overhead projec-

tor transparencies;

» e-mail allows documents to be sent and received

more quickly than using a fax machine;

» Skype offers cheap Internet phone calls and hosts

virtual 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
recent report from the European Commission, 57% of
Internet 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 [6]. 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 ques-
tion: Which European languages will thrive in the net-
worked information and knowledge society, 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 European languages. Regional and minority lan-
guages were rarely printed and languages such as Cor-
nish and Dalmatian were limited to oral forms of trans-
mission, which in turn restricted their scope of use. Will
the Internet have the same impact on our modern lan-
guages? Europe’s approximately 80 languages are one
of our richest and most important cultural assets, and
a vital part of this unique social model [7]. While lan-
guages such as English and Spanish are likely to sur-
vive in the emerging digital marketplace, many Euro-
pean languages could become irrelevant in a networked
society. This would weaken Europe’s global standing,
and run counter to the strategic goal of ensuring equal
participation for every European citizen regardless of

language.

According to a UNESCO report on multilingualism,
languages are an essential medium for the enjoyment of
fundamental rights, such as political expression, educa-

tion and participation in society [8].

The variety of languages in Europe is one of its
richest and most important cultural assets.
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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 [9]. 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 carly 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.

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-
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lation environments and training programmes. Mobile
information services, computer-assisted language learn-
ing software, eLearning environments, self-assessment
tools and plagiarism detection software are just some
of the application areas in which language technology
can play an important role. The popularity of social
media applications 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

infringements or track misuse.

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

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.

Technological progress needs to be accelerated.

Online machine translation services, although useful
for quickly generating a reasonable approximation of a
document’s contents, are fraught with difficulties when
highly accurate and complete translations are required.
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
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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
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 simi-
lar manner. Statistical (or ‘data-driven’) approaches ob-
tain linguistic knowledge from vast collections of con-
crete example texts. While it is sufficient to use textin a
single language for training, e. g., a spell checker, paral-
lel texts in two (or more) languages have to be available
for training a machine translation system. The machine
learning algorithm then “learns” patterns of how words,
short phrases and complete sentences are translated.
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.

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

As the strengths and weaknesses of statistical and rule-
based systems tend to be complementary, current re-
search focusses 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.

As we have seen in this chapter, 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 section, we de-
scribe the role of Icelandic in European information so-
ciety and assess the current state of language technology

for the Icelandic language.
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3

THE ICELANDIC LANGUAGE IN THE
EUROPEAN INFORMATION SOCIETY

3.1 GENERAL FACTS

Approximately 330,000 people have Icelandic as their
Most of them live in Iceland [10],

with other speakers of the language primarily being Ice-

first language.

landers living abroad [11], in places such as Scandinavia,
Mainland Europe and North America. Additionally,
Icelandic is the first language of some second and third
generation Icelanders in Canada and the United States
[12], but most of these speakers are seventy years or
older by now. With increased immigration to the coun-
try the number of second-language speakers of Icelandic

has grown, although it is still considerably small.

Icelandic is the language of government and
administration, all levels of the school system, and
the language of business and general day-to-day

interactions in lceland.

The Icelandic Parliament (Alpingi) has just passed a law
in which Icelandic is given the status of official language
[13]. It is the language of government and administra-
tion, all levels of the school system, and the language of
business and general day-to-day interactions in Iceland.
The language has only very minor dialectal variations
with the most common being the pronunciation of in-
tervocalic stops, which are aspirated in the north but
non-aspirated in other parts of the country, in words like
apa [scream], vita [know], and taka [take]. It is the only

phonetic dialectal variant thatis still strong, as others are

slowly disappearing, such as the pronunciation of voiced
sonorants before stops in words like #/pa [coat], svamp-
ur [sponge], vanta [lack]; pronunciation of monoph-
thongs before ng/nk in words like banki [bank]; and
the so-called hv-pronunciation where an unvoiced velar
fricative is used instead of a velar aspirated stop in words
like hvar [where] [14]. However, a new dialectal varia-
tion may be emerging — the affrication of # in words like
tjald [tent] [15]. Dialectal differences in the syntax are
minimal and most are not geographically conditioned.
On the other hand, a few syntactic innovations seem to
be gaining ground among younger speakers, especially
the ‘new passive; such as pad var barid mig [it was hit
me] instead of ég var barin(n) [I was hit]; and the ‘ex-
tended progressive’ vera ad (be in the process of ), such
as ég er ekki ad skilja petta [1 am not understanding this],
peir voru ad spila mjog vel [they were playing really well ].
These constructions are usually not accepted by middle-
aged and older speakers.

The Icelandic language spoken in the immigrant com-
munities of North America could be categorised as a
separate dialect (or dialects), as the vocabulary evolved
differently in these communities. The words for ‘tele-
phone’ and ‘car’ are for instance telefén and kar in Cana-
dian Icelandic but sémi and 67// in the language spoken
in Iceland. Similarly, certain Icelandic words and pro-
nunciation patterns became fossilised or even increased
in Canada while they disappeared in Iceland. An exam-
ple of this is the flimeli (where the front vowels 7/ and

¢/, respectively, get mixed up).
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3.2 PARTICULARITIES OF THE
ICELANDIC LANGUAGE

Icelandic is a Germanic language, more specifically
Northern Germanic, and belongs to the branch of In-
sular Scandinavian languages along with Faroese. It is
a SVO (subject-verb-object) language with a strong V2
rule that requires the verb to appear in the second (or
first) position of the sentence. However, because of the
rich inflectional system word order is relatively free; cer-
tain words can be moved around without the meaning
of the sentence beinglost. The following sentences both
convey the same meaning even though the order of the

subject and object has been switched:

= Hundurinn (nominative) beit kéttinn (accusative)

[the dog bit the cat].

= Kéttinn (accusative) beit hundurinn (nominative)

[the dog bit the cat].

Icelandic is a SVO language with the finite verb
in the second (or first) position of the sentence,
but the word order is however relatively free.

Icelandic is among the relatively few languages in which
the grammatical subject of a sentence can stand in other
cases than the nominative — most often in the dative, but
also in the accusative (and in a few cases in the genitive).
Thus, the first person singular pronoun is the subject of
all the following sentences, even if it stands in a different

case in each of them:

= Eglas békina [I (nominative) read the book].
= Mig vantar bokina [I (accusative) need the book].

= Meér likar békin [I (dative) like the book].

Icelandic is a highly inflected (synthetic) language with

four cases, three genders, and two numbers for nouns,

pronouns, adjectives and the definite (suffixed) article,
while no indefinite article exists in the language. Ad-
ditionally, adjectives decline in both weak (definite)
and strong (indefinite) form. Verbs in the language are
conjugated for person, number, tense, mood and voice.
The language is fusional, such that a single ending usu-
ally stands for more than one morphological category.
The inflectional system is further complicated by a great
number of inflectional and conjugational classes, such
that the same morphological category, or combination
of categories, is represented by a number of different

endings depending on the stem.

The vocabulary of Icelandic is mostly of
Germanic origin.

The vocabulary is mostly of Norse (Germanic) origin,
even though numerous loan words have entered the lan-
guage through the eleven centuries since the country
was settled. After Christianity was adopted in the year
1000, a number of words were borrowed from Latin.
The reformation in 1550 brought with it influence from
German through the translation of religious books and
psalms. Iceland was under Danish rule from 1380 till
1944 and the influence of the Danish language on the
vocabulary of Icelandic was considerable. Danish words
were adopted and many of them became a natural part
of the language. These are words such as gardinur from
Danish gardin [curtains] and viskustykki from Danish
viskestykke [dish towel].

Icelandic is extremely productive when it comes
to coining new words.

The official policy is to coin words for new things and
concepts from domestic material instead of borrowing

foreign (international) words or terms. Icelandic has a



number of sound alternations which can be used to de-
rive new words from existing ones, such as leysni [sol-
ubility] from Jausn [solution], and also productive suf-
fixes which can be combined with existing roots to coin
new words, such as disk-lingur [diskette] from diskur
[disk]. However, the most common method for coin-
ing new words is to use compounding, such as staf-
setningar-orda-bok for [spelling dictionary] and wm-
hverfis-mdla-rddu-neyti for [ministry of environment].

This makes the language both vivid and transparent.

The pronunciation of the language is fairly transparent,
in the sense that the projection from the spelling to the
pronunciation obeys almost unexceptional rules. Thus,
a speaker who knows the rules should be able to pro-
nounce relatively accurately any new words that (s)he
reads — provided, admittedly, that (s)he detects possible
morpheme boundaries which can affect the pronuncia-
tion of some letter combinations. The stress rule is also
very simple as the main stress of the word is always on
the first syllable, usually with additional stress on every
second syllable after that, although this does not always

hold for compound words.

Written Icelandic is based on the Latin alphabet but
nevertheless uses a few of its own characters not used
in, for instance, English. These are the character P/p
(only used in Icelandic, although it originated in Old
English), D/3 (also used in Faroese), £/ (also used in
Norwegian, Danish and Faroese) and O/6 (also used in
Swedish, Finnish, Estonian, German, and Hungarian).
In addition, Icelandic uses the accented vowels A/4, E/¢,
1/1,0/6, U/t and Y/y.

The written language has changed considerably little
since Old Norse, which makes it possible for Icelanders
to read Old Norse texts with a little practice. The main
changes in spelling in recent decades have been the abol-
ishment of z from the language (except in proper names
like Zdphénias and family names like Haralz), as well as

confirming the use of ¢ instead of the former variant je.

3.3 RECENT DEVELOPMENTS

Since the British, and later American, occupation of Ice-
land during World War II, Icelandic has been influenced
more by English than Danish, and these influences have
only become stronger with the influx of British and
American music, movies and television shows into the
country. The rise of the Internet has also lead to the in-
creased use of English, with about 95% of the popula-
tion online.

The influence of English is most obvious in an increasing
number of loan words. However, the majority of these
words are usually considered to be substandard - they
are not found in dictionaries, are rarely seen in print, and
are frowned upon by language authorities. Their use is
mostly confined to the spoken language and unofhcial

or personal writings like e-mail, weblogs, etc.

English loan words are common in the spoken
language but much less so in the written
language.

On the other hand, English influence on the linguistic
system itself appears to be negligible. Many of the En-
glish loan words used in everyday language get Icelandic
inflectional endings, although some of them remain un-
inflected, such as n.es [nice], £/ [cool], etc. It has been
claimed that some emerging developments in the syntax
and the phonology of Icelandic, such as the ‘extended
progressive’ and the affrication of # mentioned above,
can be traced to English influence, but this is disputed.

In recent years, the concept of ‘domain loss’ has been
a major issue in the linguistic discussion in Iceland as
in many other countries. The Icelandic job market
has become increasingly more international in the last
few years, with Icelandic companies working outside of
the country as well as international companies working

within it. This has lead to the greater use of English in
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the daily life and running of these companies, with cor-
respondence and meetings taking place in English. Year-
end reports, websites and other materials are also often
published in English, as well as in Icelandic, and in some
cases only in English. It has also been a growing trend
for Icelandic companies to bear English names, either in
full or half. These are names such as Icelandair, Actavis,
Baugur Group and Stodir Invest [16)].

Another domain in which English has become predom-
inant is that of information technology, which will be

discussed in the next chapter.

3.4 OFFICIAL LANGUAGE
PROTECTION IN ICELAND

The official goal of language planning in Iceland has
long been that of preservation and strengthening. This
has particularly been clear in the development of vocab-
ulary, realised in organised terminological work, mostly
carried out voluntarily by specialists in various fields
and supported by the Arni Magntisson Institute for Ice-
landic Studies. The Icelandic Language Council (Islensk
mélnefnd) was formed in 1964 [17].

The Icelandic Language Council has the role to
provide the Government with counselling
regarding the Icelandic language.

Its role is to provide the Government with counselling
regarding the Icelandic language, making suggestions to
the Minister of Education regarding language policy, as
well as to provide yearly reports on the status of Ice-
landic. The Icelandic Language Council is responsible
for the spelling rules that are published by the Minister
of Education and used in the school system. It has estab-
lished the Icelandic Language Cultivation Fund (Mal-

reektarsjodur), whose goal it is to promote and support

any kind of activities that strengthen and preserve the
Icelandic language [18].

It is sometimes said that everyone in Iceland is a linguist.
Farmers and fishermen to nurses and teachers call in to
daily radio talk shows to discuss the latest nuances in the
language and complain about blunders in speech. Peo-
ple worry about the status of the language in the coun-
try and huge debates take place over how to preserve the
language and whether it is even worth the fight. How-
ever, most Icelanders see the language as the centre of
Icelandic culture and Icelandic identity, and various ef-
forts have been made in order to preserve the language
as well as is possible.

The staple for these efforts is the Arni Magniisson In-
stitute for Icelandic Studies (Stofnun Arna Magntssonar
i islenskum fredum) whose main role is to conduct re-
search in the field of Icelandic language and literature,
and to disseminate knowledge in those areas, as well as
to protect and develop its manuscript collections [19].
Within the institution there are several departments,
each focusing on different aspects of Icelandic language,
literature and culture, such as language planning, vocab-
ulary studies, lexicography, language technology, place
names and name studies, manuscript studies, folkloris-

tics and international outreach.

The National Radio has long played a role in
preserving the language.

The Icelandic National Broadcasting Service has long
played a role in preserving the language, not only be-
cause of its own language policy but also because of
popular radio programmes like Islenskt mdil [Icelandic
language], where linguists discuss the language, often
with a particular emphasis on vocabulary, with listen-
ers of the programme; and Ord skulu standa [words shall
stand], a quiz show where two teams compete in finding

the right meaning of rare words and sayings. In general
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the media plays a significant role in the preservation of
the language.

There are 22 radio stations in the country, all of which
broadcast primarily in Icelandic, even though the mu-
sic played is more commonly in other languages, partic-
ularly English. In addition there are 10 television sta-
tions, and even though a considerable percentage of the
broadcast material is in languages other than Icelandic,
the status of Icelandic is unquestioned [20]. All foreign-
language television shows are subtitled in Icelandic, ex-
cept for some material intended for children, which is
more often dubbed. When live-events are being broad-
cast in other languages, Icelandic-speaking commenta-
tors will recap the main highlights [21].

Icelandic Language Day has been celebrated since 1996,
on November 16 cach year (the birthday of the poet J6-
nas Hallgrimsson), and is intended to promote the Ice-

landic language [22].

3.5 LANGUAGE IN EDUCATION

Icelandic language is an important, mandatory part of
the Icelandic school system and grades 1-4 spend the
minimum of 1,120 minutes per week on Icelandic lan-
guage and literature. In grades 5-7 and 8-10 this has
been lowered to 680 and 630 minutes per week, respec-
tively, which is considerably less than the other Scan-
dinavian countries spend educating on their mother
tongues [23]. In middle school less time is spent on the
mother tongue than in the other Scandinavian coun-
tries, amounting to a minimum of 20 credits out of the
200 that are required for graduation [24].

In the PISA studies that have been conducted since
2000 there has, until recently, been a steady decline in
the reading comprehension of Icelandic teenagers, par-
ticularly among boys. In the latest study from 2009,
however, the situation has improved again and Iceland
is now sittingin 11th place, on a par with the other Scan-

dinavian countries, excepting Finland [25].

The University of Iceland is the only university that of-
fers a Ph.D. in Icelandic, although a master’s degree can
be obtained at the University of Manitoba in Canada, in
addition to the University of Iceland. Several universi-
ties offer a B.A. degree in Icelandic.

Of the seven universities and colleges in the country,
only two have a special language policy where Icelandic
is clearly stated as the language of the university. In fact,
English is increasingly being used in higher education
institutions, since more and more are employing foreign
professors and all of the institutions aim towards attract-
ing more foreign students. This has resulted in a grow-
ing number of classes being taught in English and more
doctoral dissertations being written in English. Addi-
tionally, more Icelandic scholars write their articles in
English, which has resulted in an increase in the use of

English-language class material in universities [16].

Increasing the amount of Icelandic language
teaching in schools would help students with their
language skills.

Increasing the amount of Icelandic language teaching in
schools is one possible step towards providing students
with the language skills required for active participation
in society. Language Technology can make an impor-
tant contribution here by offering so-called computer-
assisted language learning (CALL) systems, which allow
students to experience language in a playful way, for ex-
ample, by linking special vocabulary in electronic text
to comprehensible definitions or to audio or video files
supplying additional information, e.g., the pronuncia-

tion of a word.

3.6 INTERNATIONAL ASPECTS

As a small country and a small player on the world stage

the influence of Icelandic art, science or scholarly works
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in other countries is minimal. A small number of Ice-
landic musicians have gained popularity outside of the
country, such as Bjork, Sigur Rds and Gus Gus, but as
their music is more or less sung in English it has only a
minimal effect on how much the language is heard out-
side of Iceland. Similarly the success of Icelandic writ-
ers abroad has exposed the artists to other cultures, but
not the language. However, the popularity of Icelandic
musicians and writers, the success — and eventual failure
— of Icelandic banks and business companies abroad, as
well as Iceland’s focus on green energy has increased the
exposure of the country to other nations, which leads
to more discussions in foreign newspapers and more
tourism. The sagas, the Vikings and the Icelandic horse
are no longer the only Icelandic treasures that interest

the outside world.

There is an increased international interest in
Icelandic language.

When looking at Icelandic in the international context
it is clear that it has very limited influence on other lan-
guages. Only a very few loanwords from Icelandic have
found their way into other languages, with the most
common being geyser — so in English, French, Galician,
Italian, and similar words in many other languages. The
word eider in English is also a borrowing from the Ice-
landic word #dur and within the riding community the
Icelandic word #/# is used for the fifth gait of the Ice-
landic horse.

The increased international interest in Icelandic lan-
guage and culture can be seen by the rising numbers of
students studying Icelandic, either in Iceland or abroad.
At the University of Iceland the number of students
studying Icelandic as a foreign language increased by al-
most 100% between the years 2005 and 2007 and in
2008 the university added courses in applied Icelandic,

an option for those that want to learn the language with-

out the academic aspect. Courses in Icelandic are now
taught in 40 universities outside of the country, 18 of
which are supported financially by the Icelandic govern-
ment [16]. Furthermore, Icelandic community classes
are offered in various countries, such as in the former
Icelandic settlements in Canada and the United States,
and about 300-400 people access the web course Ice-
landic Online daily [26].

The status of Icelandic would probably be
strengthened internationally if the country joined
the EU.

It goes without saying that Icelandic cannot be used
anywhere in international communication. It has been
claimed that the status of Icelandic would be strength-
ened internationally if the country joined the EU [27],
since this would give Icelandic the status of an official
EU language [28]. Language Technology can address
the challenge of English from a different perspective
by offering services like Machine Translation or cross-
lingual information retrieval to foreign language text
and thus help diminish personal and economic disad-
vantages naturally faced by non-native speakers of En-

glish.

3.7 ICELANDIC ON THE
INTERNET

In June 2010, approximately 95% of the population had
access to the Internet [29] and the percentage amongst
those 35-44 years of age was 100%. At the beginning of
May 2011, about 197,000, or 61.8% of the nation, had
a Facebook account [30].

In 2010 there were 25,000 registered .is domains [31]
and about 5,600 domains existed in the country out-

side of the .is system [32]. The number of websites is
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estimated around 7,500, although that would not in-
clude numerous blog sites hosted on .is domains, as well
as on foreign servers such as blogspot.com, and word-
press.com.

The Internet has been gaining such popularity that in
2010, for the first time, advertisers spent more money
on advertisements on the Internet than in the printed
media [33]. This has not yet happened in Iceland but
the trend seems nevertheless to be heading that way. Of
the seven most used websites in Iceland there are three
online newspapers (mbl.is, visir.is, pressan.is). The Inter-
net has also partly taken over the role of the phonebook
with the information site ja.is being the fifth most used
website in Iceland. Other commonly used websites were
Google, Facebook and YouTube [34]. An Icelandic in-

terface is available for all three.

Almost all Icelanders have access to the Internet.

For Language Technology, the growing importance of
the Internet is important in two ways. On the one
hand, the large amount of digitally available language
data represents a rich source for analysing the usage of
natural language, in particular by collecting statistical
information. On the other hand, the Internet offers a
wide range of application areas for Language Technol-

ogy. The most commonly used web application is cer-

tainly Web Search, which involves the automatic pro-
cessing of language on multiple levels, as we will see in
more detail the second part of this paper. It involves
sophisticated Language Technology, differing for each
language. For Icelandic, this comprises for instance tak-
ing into account different inflectional endings of nouns,
adjectives and verbs, and different stem forms like svarz-

ur [black, masculine] and svért [black, feminine].

The growing importance of the Internet is
important for Language Technology.

But Internet users and providers of web content can
also profit from Language Technology in less obvious
ways, e.g., if it is used to automatically translate web
contents from one language into another. Considering
the high costs associated with manually translating these
contents, comparatively little usable Language Technol-
ogy is developed and applied, compared to the antici-
pated need. This may be due to the complexity of the
Icelandic language and the number of technologies in-
volved in typical Language Technology applications.

In the next chapter, we will present an introduction to
Language Technology and its core application areas as
well as an evaluation of the current situation of Lan-

guage Technology support for Icelandic.
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4

LANGUAGE TECHNOLOGY SUPPORT

FOR ICELANDIC

Language technology is used to develop software sys-
tems designed to handle human language and are there-
fore often called “human language technology”. Human
language comes in spoken and written forms. While
speech is the oldest and in terms of human evolution the
most natural form of language communication, com-
plex information and most human knowledge is stored
and transmitted through the written word. Speech
and text technologies process or produce these differ-
ent forms of language, using dictionaries, rules of gram-
mar, and semantics. This means that language technol-
ogy (LT) links language to various forms of knowledge,
independently of the media (speech or text) in which it
is expressed. Figure 1 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

= spelling correction
= authoring support

= computer-assisted language learning

» information retrieval
= information extraction
® text summarisation

= question answering

= 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:
[35, 36,37, 38, 39].

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 are typically
very complex, figure 2 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.

2. Grammatical analysis: finds the verb, its objects,
modifiers and other parts of speech; detects the sen-

tence structure.
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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 Ice-
landic in terms of various dimensions such as availabil-

ity, maturity and quality. The general situation of LT for

Grammatical Analysis

Pre-processing

the Icelandic language is summarised in figure 7 (p. 60)
at the end of this chapter. This table lists all tools and
resources that are boldfaced in the text. LT support for
Icelandic 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 Iceland.

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
first spelling correction programs compared a list of ex-

tracted words against a dictionary of correctly spelled

[ Semantic Analysis ] Taskspedific Modules

2: A typical text processing architecture
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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 [54]:

[ 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 analy-
sis of the context. For example: deciding if an Icelandic
adjective should be written with a single (feminine) or

double (masculine) ‘n} as in

» Hann er farinn.
[He is gone. ]
s Hun er farin.

[She is gone. ]

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:
Hann er farinn is a probable word sequence whereas

Hiin er farinn is not. A statistical language model can be

automatically created by using a large amount of (cor-
rect) language data, a text corpus. Most of these two
approaches have been developed around data from En-
glish. Neither approach can transfer easily to Icelandic
because the language has a flexible word order, unlim-
ited compound building and a richer inflection system.
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.

Language checking is not limited to word
processors but also applies to authoring systems.

A spell checker for Icelandic has been available since
Frisk Software developed the spell-checking program
Piiki in the late 1980s. Since then the program has been
improved and updated. It is available for MS Office and
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is widely used. Other spell checkers have also been de-
veloped. In2002, the Dutch company Polderland devel-
oped a spell-checking program for the MS Office pack-
age. An open source spell checker for Icelandic also
exists, that can be used with GNU/Linux applications
and is based on Aspell. These programs are word-based,
and hence cannot cope with many common spelling er-
rors. A prototype of a context-sensitive spell checker
has been integrated into LanguageTool [40] and works
with OpenOffice. This spell checker could possibly lay
ground for a basic grammar checker, although no such
tool exists for Icelandic. Besides spell checkers and au-
thoring support, language checking is also important in
the field of computer-assisted language learning. And
language checking applications also automatically cor-
rect search engine queries, as found in Google’s Did you

mean... suggestions.

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 [41]. Since 2004, the verb grig(¢)la
is commonly used in Icelandic, even though it has not
made its way into printed dictionaries. The Google
search interface and results page display has not sig-
nificantly changed since the first version. However, in
the current version, Google offers spelling correction
for misspelled words and incorporates basic semantic
search capabilities that can improve search accuracy by
analysing the meaning of terms in a search query con-
text [42]. The Google success story shows that a large
volume of data and eflicient indexing techniques can de-
liver satisfactory results using a statistical approach to
language processing.

For more sophisticated information requests, it is essen-

tial to integrate deeper linguistic knowledge to facili-

tate text interpretation. Experiments using lexical re-
sources such as machine-readable thesauri or ontolog-
ical language resources (e.g., WordNet for English or
GermaNet for German) have demonstrated improve-
ments in finding pages using synonyms of the origi-
nal search terms, such as hagnadur [profit], ardur [div-
idend], grddi [profit] and 4bati [gain], or even more

loosely related terms.

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

The next generation of search engines will have to in-
clude much more sophisticated language technology,
especially to deal with queries consisting of a question or
other sentence type rather than a list of keywords. For
the query, Give me a list of all companies that were taken
over by other companies in the last five years, a syntactic
as well as semantic analysis is required. The system also
needs to provide an index to quickly retrieve relevant
documents. A satisfactory answer will require syntactic
parsing to analyse the grammatical structure of the sen-
tence and determine that the user wants companies that
have been acquired, rather than companies that have
acquired other companies. For the expression 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 un-
structured data to find the pieces of information that
are relevant to the user’s request. This process is called
information retrieval, and involves searching and rank-
ing relevant documents. To generate a list of companies,
the system also needs to recognise a particular string of
words in a document represents a company name, using
a process called named entity recognition.

A more demanding challenge is matching a query in

one language with documents in another language.
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Cross-lingual information retrieval involves automati-
cally translating the query into all possible source lan-
guages 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.

For inflectional languages like Icelandic, it is impor-
tant to be able to search for all the inflectional forms
of a word at once, instead of having to enter each dif-
ferent form separately. This can be done with the aid
of a comprehensive full form database of modern Ice-
landic inflections, BIN [43], which has been developed
at the Arni Magntsson Institute for Icelandic Studies.
The database contains about 280,000 paradigms, with
over 5.8 million inflectional forms. Each entry contains

lemma, the word form, the word class and morpholog-

ical features, for common nouns, proper nouns, adjec-
tives, verbs, and adverbs.

A few years ago, the private company Spurl developed a
search engine, Embla, which made use of the database.
The same algorithm is used for search in the Icelandic
telephone directory and a few other sites. A similar
feature, albeit not as sophisticated, has now been inte-
grated into Google. At present, there is no large scale
Icelandic language search engine project/product aside

from Google’s Icelandic interface.

4.2.3 Speech Interaction

Speech interaction is one of many application areas that
depend on speech technology, i. ., 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
interfaces (VUI) are used for partially or fully auto-
mated telephone services provided by companies to cus-

tomers, employees or partners. Business domains that
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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 and initially allow a user to express their intent more
flexibly — prompted by a How may I help you? greeting
— tend to be automated and are better accepted.

Companies tend to use utterances re-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
of audio 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-
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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.

Three speech synthesisers have been developed for Ice-
landic. A formant-based speech synthesiser was orig-
inally made around 1990 and another one, based on
diphone techniques, around 2000. These synthesisers
were used mostly by the blind and visually impaired,
while their quality was far from satisfactory for use in

commercial applications for the general public.

In 2005, a new text-to-speech system was made under
cooperation between the University of Iceland, Iceland
Telecom and Hex Software. The system was trained
by Nuance and uses their technology. This system has
been used in commercial applications to some extent,
but many users do not find its voice quality satisfactory.
As the existing TTS systems are lacking in quality to
their main users, the Icelandic Organisation of Blind
and Partially Sighted is now planning to develop a new
TTS system in cooperation with the University of Ice-
land, Reykjavik University, and the Polish Ivona soft-
ware company. If everything goes as planned, this sys-

tem will be ready for use later this year (2012) [44].

An isolated word speech recogniser for Icelandic was
developed in 2003. The performance turned out to be
quite satisfying, or at least 97% word accuracy. An Ice-
landic student at the Tokyo Institute of Technology has
developed a prototype of a system for automatic con-
tinuous speech recognition for Icelandic. This system
reached up to 67.5% word accuracy [45]. Neither of
these systems has been put to use in commercial applica-
tions. In the middle of 2011, Reykjavik University and
the Icelandic Centre for Language Technology started
cooperating with Google on preparatory work for de-

veloping a speech recogniser for Icelandic [46].

Looking ahead, there will be significant changes, due to

the spread of smartphones as a new platform for man-

aging 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 fewer 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 uscers.

4.2 4 Machine Translation

The idea of using digital computers to translate natural
languages can be traced back to 1946 and was followed
by substantial funding for research during the 1950s and
again in the 1980s. Yet machine translation (MT) still
cannot meet 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 in
one natural language with the equivalent words of an-
other language. This can be useful in subject domains
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 clos-
est counterparts in the target language. The major diffi-
culty is that human language is ambiguous. Ambiguity
creates challenges on multiple levels, such as word sense
disambiguation at the lexical level (a jaguar is a brand of
car or an animal) or the assignment of case on the syn-

tactic level, for example:
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Statistical

Machine
Translation

Text Analysis (Formatting,
Morphology, Syntax, etc.)

Text Generation

6: Machine translation (left:statistical; right:rule-based)

» Konan s bilinn og madurinn hennar lika.
= Konan sa bilinn og manninn sinn lika.

s The woman saw the car and her husband, too.

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 in cases such as the above example. 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-
formation, and large sets of grammar rules carefully de-
signed by skilled linguists. This is a very long and there-
fore costly 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 Europatl 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-
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.

Machine Translation is particularly challenging
for the Icelandic language.

Machine translation is particularly challenging for the
Icelandic language. The potential for creating arbitrary
new words by compounding makes dictionary analysis
and dictionary coverage difficult; free word order and
split verb constructions pose problems for analysis; and

extensive inflection is a challenge for generating words
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with proper markings for gender, case, number, mood,

tense, etc.

The development in the area of MT for Icelandic has
been limited. Stefin Briem, an independent researcher,
has been engaged in MT since the early 1980s, result-
ing in his development of M T systems for Icelandic. In
2008 he launched a free web-based service, which of-
fers translations between Icelandic and three other lan-
guages (English, Danish and Esperanto) [47]. Hrafn
Loftsson, a researcher at Reykjavik University, and his
associates have been developing a rule-based shallow
transfer translation system from Icelandic to English,
based on the Apertium platform [48]. A preliminary
version is available online [49]. Google Translate has of-
fered translations to and from Icelandic since 2009. The
quality of the translations was rather poor in the begin-

ning, but is getting better.

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 Icelandic. This leads to friction in the trans-
lation 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 7 (p. 23),
which was prepared during the Euromatrix+ project,
shows the pair-wise performances obtained for 22 of
the 23 EU languages (Irish was not compared). The re-
sults are ranked according to a BLEU score, which indi-
cates higher scores for better translations [51]. 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 ecither lack such development
efforts or are structurally very different from other lan-

guages (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. Question 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
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.
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Question answering is in turn related to information ex-
traction (IE), an area that was extremely popular and in-
fluential when computational linguistics took a statis-
tical turn in the early 1990s. IE aims to identify spe-
cific pieces of information in specific classes of docu-
ments, such as the key players in company takeovers as
reported in newspaper stories. Another common sce-
nario that has been studied is reports on terrorist in-
cidents. The task here consists of mapping appropri-
ate parts of the text to a template that specifies the per-
petrator, target, time, location and results of the in-
cident. Domain-specific template-filling is the central
characteristic of IE, which makes it another example
of a “behind the scenes” technology that forms a well-
demarcated research area, which in practice needs to be

embedded into a suitable application environment.

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

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. 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.

For the Icelandic language, research in most text
technologies is much less developed than for the
English language.

This requires a deeper understanding of the text, which
means that so far this approach is far less robust. On the
whole, a text generator is rarely used as a stand-alone ap-
plication but is embedded into a larger software environ-
ment, such as a clinical information system that collects,
stores and processes patient data. Creatingreports is just
one of many applications for text summarisation.

None of the technologies discussed in this section exist

for Icelandic.

4.4 EDUCATIONAL
PROGRAMMES

Language Technology is a highly interdisciplinary field,
involving the expertise of linguists, computer scien-
tists, mathematicians, philosophers, psycholinguists,
and neuroscientists, among others. As such, it has not
yet gained a firm ground in Icelandic higher education
institutions. At the turn of the century, there were no
programmes or even individual courses on Language
Technology or Computational Linguistics at any Ice-
landic university or college, and there was no ongoing
rescarch in these areas.

In the fall of 2002, the University of Iceland launched
an interdisciplinary Master’s programme in Language
Technology. This is a two-year programme (120 ECTS
credits), which admits students with eithera B.A. degree
in the humanities (languages and linguistics) or a B.Sc.
degree in computer science (or electrical or software en-
gineering). In 2007, the programme was relaunched,
now as a joint programme between the Department of
Icelandic at the University of Iceland and the School
of Computer Science at Reykjavik University. During

the operation period of the Nordic Graduate School of
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Language Technology (NGSLT) from 2004-2009 stu-
dents could also take individual courses at other Nordic
and Baltic universities. Due to lack of resources, both
financial and human, it has not been possible to enroll
any new students in the Master’s programme since 2009.
However, individual courses on Language Technology,
Natural Language Processing and Corpus Linguistics
are routinely offered at both the University of Iceland

and Reykjavik University.

4.5 NATIONAL PROJECTS AND
INITIATIVES

There are only about 330,000 people speaking Icelandic,
and this is not enough to sustain costly development of
new products. It costs just as much to build language
resources for Icelandic as for languages with hundreds
of millions of speakers. As a result, the number of com-
mercial companies in the language technology industry
in Iceland is close to zero. Frisk Software has developed
and sells the spell-checking program Priki, but does not
work on any new products. In the last decade, the com-
panies Iceland Telecom and Hex Software worked with
the University of Iceland in developing both an individ-
ual word speech recogniser and a text-to-speech system
for Icelandic. Neither of these companies works on lan-
guage or speech technology any longer.

Clara, a recent start-up company, provides service to
companies that want to know what people think of their
products and services. Clara’s system uses semantic anal-
ysis and data presentation methods to analyse the at-
titudes online. Their tool for analysing Icelandic lan-
guage websites is called Vaktarinn [52]. In its first year
it had over 1200 users, counting non-paying trial users.
Clara is the only company in Iceland currently develop-
ing revenue-generating LT products.

In 2000, the Icelandic Government launched a special

Language Technology Programme with the aim of sup-

porting institutions and companies in creating basic re-
sources for Icelandic language technology. This initia-
tive resulted in several projects which have had pro-
found influence on the field in Iceland. The main direct

products of the LT Programme are the following [2]:

= A full-form morphological database of Modern Ice-
landic inflections
= Abalanced morphosyntactically tagged corpus of 25

million words
= A training model for data-driven PoS taggers
= A text-to-speech system
= An isolated word speech recogniser

= An improved spell checker

After the Language Technology Programme ended in
2004, researchers from three institutes (University of
Iceland, Reykjavik University, and the Arni Magnusson
Institute for Icelandic Studies), who had been involved
in most of the projects funded by the programme, de-
cided to join forces in a consortium called the Icelandic
Centre for Language Technology (ICLT), in order to
follow up on the tasks of the programme. The main roles
of the ICLT are to

= serve as an information centre on Icelandic LT by
running a website (htep://iclt.is);

= encourage cooperation on LT projects between uni-
versities, institutions and commercial companies;

= organise and coordinate university education in LT;

= participate in Nordic, Europeaan and international

cooperation on LTj

= initiate and participate in R&D projects in LT;

= keep track of resources and products in the field of
Icelandic LT;

= organise LT conferences for researchers, companies
and the public;

= support the growth of Icelandic LT in all possible

manners.
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Since 2005, the ICLT researchers have initiated sev-
eral new projects which have been partly supported by
the Icelandic Research Fund and the Icelandic Tech-
nical Development Fund. The most important prod-
uct of these projects is the open source IceNLP pack-
age (Ic¢Tagger, IceParser and Lemmald) [53] which is
also available as an online service (http://nlp.cs.ru.is).
In 2009, the ICLT received a relatively large three year
Grant of Excellence from the Icelandic Research Fund
to the project “Viable Language Technology beyond En-
glish — Icelandic as a test case. Within that project,
further basic LT resources for Icelandic are being devel-
oped.

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

rent state of LT support for Icelandic is summarised.

4.6 AVAILABILITY OF TOOLS
AND RESOURCES

Figure 7 provides a rating for language technology sup-
port for the Icelandic 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 Icelandic language technology can be

summed up as follows:

» Icelandic stands reasonably well with respect to the
most basic language technology tools and resources,
such as text analysis and text corpora.

» There exist also individual products with limited
functionality in fields such as speech synthesis,
speech recognition and machine translation, speech
corpora, parallel corpora, and lexical resources.

= However, tools and resources for more advanced lan-
guage technology such as text interpretation and

language generation, simply do not exist.

At the end of the 20th century, Icelandic Language
Technology was virtually non-existent. Things started
to change in 1999, after a specially appointed Expert
Group delivered a white paper on Language Technol-
ogy to the Minister of Education, Science and Culture
[3]. In this white paper, several actions to establish Ice-
landic Language Technology were proposed. The ex-
pert group estimated that it would cost around one bil-
lion Icelandic krénas (which then amounted to about
ten million Euros) to make Icelandic LT self-sustained.
After that, the free market should be able to take over,
since it would have access to public resources that would
have been created by the government-funded Language
Technology Programme, and that would be made avail-
able on an equal basis to everyone who was going to use
these resources in their commercial products.

It must be pointed out that the total budget of the
Language Technology Programme from 2000-2004 was
only around 1/8 of the sum that the expert group esti-
mated would be needed [2]. It should therefore come
as no surprise that Icelandic LT is still in its infancy.
330,000 speakers are simply to few to sustain costly de-
velopment of new products. At present, almost no com-
panies are working in the LT area because they do not
see it as profitable. It is thus extremely important to con-
tinue public support for Icelandic LT for some time, but
given the current financial situation, it does not seem
likely that such support will be coming from the state

budget any time soon.

4.7 CROSS-LANGUAGE
COMPARISON

The current state of LT support varies considerably from
one language community to another. In order to com-
pare the situation between languages, this section will
present an evaluation based on two sample applica-

tion areas (machine translation and speech processing)
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7: State of language technology support for Icelandic

and one underlying technology (text analysis), as well
as basic resources needed for building LT applications.
The languages were categorised using the following five-

point scale:

Excellent support
Good support
Moderate support

Fragmentary support

PAE N

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 8 to 11 show that Icelandic is in the bottom

cluster for all of the tools and resources listed. It com-
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pares well with other languages with a small number of
speakers, such as Irish, Latvian, Lithuanian, and Mal-
tese. These languages lag far behind large languages like
German and French, for instance. But even LT resources
and tools for those languages clearly do not yet reach the
quality and coverage of comparable resources and tools
for the English language, which is in the lead in almost
all LT areas. And there are still plenty of gaps in English
language resources with regard to high quality applica-

tions.

4.8 CONCLUSIONS

In this series of white papers, we have made an impor-
tant effort by assessing the language technology support
for 30 European languages, and by providing a high-
level comparison across these languages. By identifying
the gaps, needs and deficits, the European language tech-
nology community and its related stakeholders are now
in a position to design a large scale research and develop-
ment programme aimed at building a 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
implementation of for example semantic methods is still
far away. Therefore a large-scale effort is needed to at-
tain the ambitious goal of providing high-quality lan-
guage technology support for all European languages,

for example through high quality machine translation.

For a small language community and a small research
environment such as the Icelandic one, it is vital to co-
operate, not only on the national level but also interna-
tionally. It is to be hoped that Iceland’s participation in
META-NORD and META-NET will make it possible
to develop, standardise and make available several im-
portant LT resources and thus contribute to the growth

of Icelandic language technology.

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 Good Moderate Fragmentary Weak/no
support support support support support

8: Speech processing: state of language technology support for 30 European languages

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

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

10: Text analysis: state of language technology support for 30 European languages

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

11: 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. The network
currently consists of 54 research centres in 33 European
countries [55]. META-NET forges META, the Multi-
lingual Europe Technology Alliance, a growing commu-
nity of language technology professionals and organisa-
tions in Europe. META-NET fosters the technological
foundations for a truly multilingual European informa-

tion 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 seeks 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.cu — http://www.meta-net.cu
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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 Icelandic language. It is part of a se-
ries that analyzes the available language resources and
technologies for 31 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.

Evrépubiar standa sifellt frammi fyrir tungumdla-
bréskuldum i daglegum samskiptum sin & milli - { vid-
skiptum, stjérnmdélum og hversdagslifinu. Maltaekni
getur nyst til ad yfirstiga pé préskulda og skapa nyjan
adgang ad taekni og pekkingu. Pessi hvitbdk kynnir
st6du maltaeknistudnings vid islensku. Hun er hluti of
ritrdd par sem gerd er grein fyrir tiltleekum malféng-
um og mdltaekni fyrir 31 Evréputungumdl. Ad grein-
ingunni stendur META-NET, sem er &ndvegisnet fjar-
magnad af Evrépusambandinu. Innan META-NET
eru 54 rannséknarsetur i 33 16ndum sem starfa med
hagsmunaadilum 0r vidskiptalifinu, opinberum stofn-
unum, rannséknarsetrum og ymsum 6drum. Framtio-
arsyn META-NET er ad til verdi hdgeeda madltaekni

fyrir 8ll evrépsk tungumdl.

+Méltzekni er afar mikilvaegur studningur vid alls kyns mélrannséknir og styrkur vid pa vidleitni ad islensk tunga

verdi notud & éllum svidum pjéofélagsins i samraemi vid opinbera islenska mélstefnu.”

— Dr. Gudrdn Kvaran (préfessor, formadur Islenskrar mélnefndar)

,This is an excellent overview of the current state of language technology in Europe. This is a call to action for

decision makers in countries that want their citizens to participate in the 21st century on equal footing with native

English speakers.”
— Helga Waage (co-founder and CTO of Mobilitus)

www.meta-net.eu
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