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MPEATOBOP

OBa deaa xwura j€ A€O cepHje KOja IPOMOBHUIIE 3HAKE
O je3WYKHM TEXHOAOTHjaMa M HUXOBUM Moryhso-
ctuma. Hamemena je HaCTaBHUIIUMA j€3UKA, HOBMHA-
pHUMa, MOAMTUYAPUMA, JE3UYKUM 33jeAHHMIIAMA U APY-
ruMa. ITOKpHBEHOCT je3UYKMM TEXHOAOrHjaMa U Ha-
4uH BuxoBe ynorpede ce y EBporu pasaukyjy oa je-
3HKa AO je3HKa. 300r Tora ce pasAKYjy ¥ aKTHBHOCTH
KOj€ je IOTPEedHO CIPOBECTH Aa OU ce oApIKaAa UCTpa-
JKMBaK-a ¥ Pa3Boj, 3 HEOIXOAHH KOPAIIU 3aBHUCE OA MHO-
rux ¢paKkTopa, Kao IITO Cy CAOXKEHOCT je3HKa HAU BEAU-
4HHA 3ajeAHHIe Koja ra kopucti. Ilpojexar META-
HET, mpesxa usBpcroctH kojy ¢punancupa Espomcka
KOMMCHja, CIIPOBEO je aHaAn3y TeKyhux jesuuxux pe-
Cypca M TexHOAOTHja. AHaAu3a je dMAa ycMepeHa Ha
23 3BaHMYHA EBPOIICKA jE€3UKA, KAO U HA APYTE 3HAYajHE
HAIlMOHAAHE U peruoHaAHe jesuke y EBpomn. Pesya-
TaTH AaHAAM3€E CYTEPHIIY ITOCTOjakhe MHOTUX 3HAYAjHUX
[pasHUHA y HCTPAKHUBABUMA 33 CBAKH je3uK. AeTarnm-
HHUja eKCIIEPTCKA aHAAM3A U IIpoLieHa Tekyhe curyanuje
3a caku jesuk momohu he pa ce moseha yrunaj HoBux
UcTpakuBama U yMate Moryhu pusunn. Ipema cramy
u3 HoBemdpa 2011, META-HET mnosesyje 54 uctpa-
KMBAYKa LieHTpa u3 33 semae (cTp. 81), koju capabyjy
Ca 3aMHTEPECOBAHUM CTPaHAMA U3 cPepa IPEAY3CTHHU-
IITBA, AP)KABHUX MHCTUTYLHUj, IPUBPEAE, UCTPAXKU-
BaYKUX OPraHM3aluja, coq)TBepcxnx KOMIIaHMja, I10-
Hybhaua TexHoAorHja 1 eBponckux yHusepsurera. OHu
33jEAHO Ipape TEXHOAOUIKY BU3HUjy KPO3 Pas3Boj CTpa-
TEIMIKHUX MCTPAKUBAYKHUX IPOrpaMa KOjHU IOKA3yjy KaKo
he npuMeHe jesMuKHX TEXHOAOTH]ja IIOMYHUTH IIOCTO-

jehe npasuune y ucrpaxusamuma A0 2020. roanse.

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 differ. 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. 84). The analysis focuses 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 future research.

As of November 2011, META-NET consists of 54
research centres in 33 European countries (p. 81).
META-NET is working with stakeholders from econ-
omy (software companies, technology providers and
users), government agencies, research organisations,
non-govcrnmental organisations, language communi-
ties and European universities. Together with these
communities, META-NET is creating a common tech-
nology vision and strategic research agenda for multi-

lingual Europe 2020.



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

3axBamyjeMo ce ayTopuMa deac KEHIe 0 HEMadKOM je3uKy [ 1]
ILTO Cy AO3BOAMAM AQ j€3UYKH HE3ABUCHE ACAOBE BUXOBOT TEK-

CTa KOPHUCTHMO Y OBOM paAy.

Uspapy oBe Odeaec xmwure ¢unancupasn cy Ceamu
oxsuprn nporpam (FP7) u Ilporpam noapuike mnoau-
THUM ~ HHPOPMALMOHO-KOMYHHKALIMOHUX  TEXHOAOTHja
Esponicke komucuje npexo yrosopa T4ME (Yrosop o
$unancupamwy 249 119), CESAR (Yrosop o ¢unaHcupamy
271022), METANET4U (Yrosop o ¢punancupamy 270 893)

1 META-NORD (Yrosop o dunancupamy 270 899).

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

language-independent materials from their document [1].

The development of this White Paper has been funded by the
Seventh Framework Programme and the ICT Policy Support
Programme of the European Commission under the contracts
T4ME (Grant Agreement 249 119), CESAR (Grant Agree-
ment 271 022), METANET4U (Grant Agreement 270 893)
and META-NORD (Grant Agreement 270 899).
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PESME

Y mocaeamux 60 roauna Espoma je mocrasa jeauH-
CTBEHA MOAUTHYKA M EKOHOMCKA CTPYKTYPa, MaAQ j€ KYA-
TYPHO U je3U4KH BEOMA Pa3HOBPCHA. To 3Ha4u Aa j€, OA
MOPTYTaACKOT AO IIOACKOT, OA HTAAHjaHCKOT AO MCAAHA-
CKOT, CBAaKOAHEBHA KOMYHHKalHja craHOBHUKa EBporre,
Ka0 ¥ KOMYHHKAIHja Y cpepH MOCAOBAKA U ITOAHUTHKE,
HY>KHO CyO4eHa ca je3MdKuM npemnpekama. Fucrury-
nuje EBporcke yHHje Tpolle OKO MHAHjapAy €Bpa ro-
AMIIEE HA OAPXKaBalbe CBOj€ IMOAUTHKE BUILEjE3UYHO-
cTH, Tj. Ha peBol)ere TEKCTOBA U TOBOPHE KOMYHHKa-
uuje. ITurame xoje ce mocTaBma jecTe A2 AU j€ TOAHKO
ontepeheme HeonxopHo. MoaepHe jesHuke TeXHOAO-
THj€ U AMHTBHCTHYKA UCTPAXKMBAHha MOTY 3HAYajHO Ad
AOIIPHHECY OpHCAlby je3NYKHX TPAHMILA. Je3HUKe Tex-
HOAOTHje Y KOMOMHALIM]HU Ca HHTEAMTCHTHUM ypehajuma
H anAMKanujama Mory y dyayhuocru aa momorny Espo-
npaHuMa Aa ce MehycodHo criopasymeBajy jeAHOCTaBHO
U AAKO U A2 00aBA2jy IIOCAOBE U KaA He TOBOPE UCTUM

JE3UKOM.

Jesnuke TexHonoruje rpage
MocToBe 3a esponcky byayhHocr.

I'naBuu Tprosuncku maptHepu Cpduje cy semme EBpor-
CKe yHHj€, ca yaeAoM oA 1pexo 50% y yKymHOj TproBus-
CKOj Pa3M€HM, IIPU YEMY j€ U3BO3 U3 CpSHjc Ha TP>KH-
wre EY ocaodoben mapune y cxaaay ca Cropasymom
0 cTadUAMBALM]U U IPUAPYKUBAEY. AAU je3UUKe IIpe-
IpeKe MOTY Aa 3ayCTaBe MIOCAOBatbe, mocedHo 3a CMIT
(cpeama u Mana peayseha) koja HeMmajy PpUHAHCHjCKHX

cpeAcTaBa A2 ux npesasubyy. Jeauna (Hesamucausa) aa-

TepHATHBA 3a BUIleje3nuHy EBpomny Suaa Su pa jeaaH je-
3MK IIOYHE AQ AOMHHMPA U Ha KPajy 3aMEHU CBE OCTAAE
jesuke.

JeAaH TpasMIOHAAHM HAYMH IPEBA3SHAKEHA jE3HY-
KHX dapujepa jecTe yuemwe cTpaHux jesuka. MebyTum,
de3 TEXHOAOIIKE IOAPIIKE, caBAaAaBarbe 23 3BaHHUYHA
jesnka seMana yaanuna Esporcke yHuje u oxo 60 APY-
THX eBPOIICKHX je3MKa, 32 cTaHOBHMKe EBporne npeacra-
B/va HEIIPEMOCTHBY IIPEINPEKY, Oalll KA0 U 32 EHY €KO-
HOMUJY, HOAMTHYKE AedaTe U HayYHU HAIPEAAK.
Pememe aexxu y M3rpaslbu KAYYHHX ITOTHOPHHX TEX-
Hosoruja. Omne he eBponckum axrepuma MOHYAMTH
OTpOMHE IMPEAHOCTH, HE CAMO Y OKBUPY 3ajeAHHYKOT
eBporckor TpxumTa Beh U y TproBunckum oaHocuma
ca tpehum semmama, mocedHo ca mpuspepsama xoje ce
dpso passujajy. Aa du ce mocrurao Taj nus U ody-
BAaAA €BPOIICKA KYATYPHA U je3M4Ka Pa3HOBPCHOCT, He-
OIIXOAHO j€ AQ CE MPBO CIPOBEAE CUCTEMATCKA AHAAN3A
JE3UYKHUX CHCL[I/I(‘l)I/I‘iHOCTI/I CBHX €BPOIICKHUX j€3UKA, K0
u Tekyher cTama BUXOBE OIPEMACHOCTH je3UYKHUM TEX-
Hoaorujama. Ha Taj Haunn he je3MYKe TEXHOAOTHJE I10-
CAY>KHTH K20 jEAUHCTBEHH MOCT Mel)y eBporickum jeau-

yma.

Jeanuke TexHonoruje kao pewetse 3a byayhHocr.

AAaTy 32 ayTOMaTCKO IpeBohere 1 0dpasy roBopa koju
ce mory Hahu Ha TpumTy jom yBek He omoryhasajy
OCTBapeHE OBOT aMOMIIMO3HOT MAA. [AaBHU akTepH Ha
OBOM IIOAY Cy IIpe cBera npuBarHa npoduTHa npeayscha

u3 Cesepre Amepuxke. Jom xpajem 1970-ux EBporicka



yHUja je TPEIosHaAa CYIITHHCKY 3HAYAj jE3HUKHUX TEX-
HOAOTHja Ka0 MOKPETaya €BPOIICKOT JEAUHCTBA, U IO-
deaa je ca GUHAHCHUPAEM IIPBUX UCTPASKUBAYKHUX IIPO-
jexara xao wro je duo nmpojexkar EUROTRA. V ucro
BpEME, 3AMI0YEAU CY HALIMOHAAHHU IIPOjEKTH, KOJU CY
AAAM BPEAHE PE3YATATe, AAM HHCY IOKPEHYAU H 33jeA-
HHuKy yckaabeny eBpomncky akuujy. Hacynpor oBum
HOjEAMHAYHUM M HEIIOBE3aHUM HAIIOPUMA y pUHAHCH-
Ppamby, Apyra BUIIIEje3HYHA APYIITBA, Kao wto cy Muanja
(22 3BannuHa jesuka) u Jyxna Appuxa (11 sBanuanux
jesuka) [2], HeAaBHO cy MOYeAa AYyTOPOYHE HALIMOHAAHE
HporpaMe je3UYKHX HCTPa>KMBaHba U TEXHOAOUIKOT pa-

3BOja.

AaHac ce rAaBHM aKkTepU Ha IOAPYYjy je3HUKHX TeX-
HOAOTHja OCAQEbajy Ha HENPELU3HE CTATHCTUYKE IIPH-
CTYIIE, KOjH HE KOPUCTE AYdme AMHIBUCTUYKE METOAE U
sHama. Ha npumep, pedenurie ce ayTomaTcku mpeBoae
TAKO LITO CE HOBE PEYCHHIIE IIOPEAE CA XH/pAAAMA TTPET-
XOAHO ,PYYHO  IIpeBeAcHHX pedeHuna. Ksaaurer pe-
3YATaTa y BEAMKOj MEPHU 3aBUCH OA KBAHTUTETA M KBAAH-
TETa PACIIOAOXKUBOT KOPIIyca y3opaka. Maaa MaIiHCcKo
npeBohere jeAHOCTABHUX PEYCHHIIA MOXKE Ad TIPYXKH
YIOTpedmHBE pesyATaTe y je3HLMMa ca AOBOAHOM KO-
AUYHHOM PacIIOAOXKUBOT TEKCTYEAHOT MAaTEPHjaAa, OBE
IAMTKE CTATUCTHYKE METOAC HY)XHO AOXKHBAABAjy HEy-
CIIeX y CAYYajy je3HKa Ca MabHM OOUMOM y30paKa HAH y

CAY4ajy pedeHHIIa KOMIAEKCHE CTPYKTYPE.

Esporncka ynuja je 3dor Tora oaAydHAa Aa GpuHAHCHpa
npojexre kao mro cy EuroMatrix u EuroMatrixPlus (oa
2006) u iTranslate4 (0a 2010) xoju cripoBoAe OCHOBHA
M IpUMEHCHA HCTPAXXMBAMBA U CTBAPajy pecypce 3a
YCIOCTaBAAME jE3UIKOTEXHOAOMIKUX PEIICHA BUCOKOT
KBAAMTETA 32 CBE CBPOIICKE je3uKe. AHAAM3a AYOmHX
CTPYKTYPHHUX CBOjCTaBa j€3UKA j€ JEAMHH HA9HH AA CE U3-
rpaae anAMKaluje Koje Ajy AoSpe pesyATaTe Ha IIEAOM

PACIIOHY €BPOINCKUX jE3UKA.

EBponcka ucrpaxusama y oBoj odaactu Beh cy mo-

CTUIAQ 6p0jHe ycrmexe. Ha mpumep, mpeBoanaauxu

cepucu EBporncke yuuje kopucre codprep oTBOpeHOr
Koaa 3a MamnHcko npesolerse MOSES, koju je mpere-
XKHO PasBUjcH KPO3 CBPOIICKE UCTPAKUBAIKE IIPOjEKTE.
Cymwruaekn npodoj y odaacTu cuHTE3e U IpernosHa-
Barba FOBOPA Ha CPIICKOM je3HKy HAYMHHUAA je IPyIa ca
dakyarera TeXHHYKUX Hayka YHHBepsuTera y HoBom
Caay. PasBujen je Hus anaukanuja y odaactu TTS u
ASR Ha da3y rOBOPHHX M ACKCHUYKHX 0a3a [OAATAKA aK-
LICHTOBaHUX 0dAMKa peun. [IpenosnaBame u reHepu-
came TOBOPA 3a CPIICKH KOMEPLHjaAn30Basa je GpupMa
AlfaNum xoja je norexaa ca Yausepsurera y HoBom
Caay. AlfaNum nma 3Havajan dpoj xopucHuka mehy
cprickuM pupmama. C apyre cTpaHe, IpBH KOPIIyC ca-
BPEMEHOT CPIICKOT j€3MKa, CACKTPOHCKH MOP$OAOLIKU
PEYHUK, IAPAACAHH (PAHIYCKO-CPICKH U CHIACCKO-
CPIICKH KOPITYCH AHTEPAPHUX TEKCTOBA, KA0 U PasAH-
9UTH COPTBEPCKU AAATH PasBUjEHH CY Y OKBHPY 3ajeA-
HMYKHMX npojekara Maremariukor dakyarera u Opcexa

3a cprcku jesuk Puaoaomxor pakyarera y beorpaay.

Jesuuke TexHonorunje
nomaxy yjeanremy Espone.

ITpema yBHAY y AOCaAQILUIbE CTAIbE, CBU CY H3LACAU AQ
he ,xudpuane” jesuuxe TexHoAOrHjE KOje KOMOUHY)Y AY-
duHCKy 0dpaAy ca CTaTHCTHYKUM METOAAMA OUTH y MO-
ryhHocTn A2 npemocre jas uamely cBux eBporckux je-
3uka, u mupe. Kako nmokasyje osa cepuja Seanx kmura,
IIOCTOjH APAMATUYHA PA3AMKA Y CTCICHY MPHIIPEMMdE-
HOCTHU KaAa Cy y IIUTakby je3HYKa PeIleHa U CTambhe UC-
TpaskuBara Mehy eBpornckum jesunuma. Cpricku jesux
je jeAaH OA ,MarbHX EBPOIICKHX je3HKa M IOTpedHa cy
AasaucTpakusama koja he omoryhuru pa e¢puxacha pe-
II€Ha KOja HYAE j€3UYKE TEXHOAOTH]E yby Y CBAKOAHEBHY
ynorpedy.

Ayropounu nus META-HET-a jecre aa yBeae jesmuke
TEXHOAOTHj€ BUCOKOT KBAAUTETA 32 CBE j€3UKE, KAKO Su

CC€ IMTOCTHUTAO ITOAUTHYKO U CKOHOMCKO jeAI/IHCTBO Kpos3



KYATYPHY PasHOBPCHOCT. Te TexHoaoruje he momohu
Ad ce YKAOHE nocmjehe Sapnjepe U Ad CE U3IPAAE MO-
CTOBH Meby eBporckuM jesuruma. OBO 3aXTEBa OA CBUX
3aUHTEPECOBAHUX YYECHUKA — Y NOAUTUIM, UCTPAXKH-
Balby, IPUBPEAU U APYIITBY — A YjEAHHE CBOj€ HAIOpe

3a dyayhHoct. OBa cepuja Seanx Kmura Aonymyje Apyre

cTparelke akTUBHOCTU koje mpeaysuma META-HET
(BuaeTn mperacp y A0A2TKY). AskypHe mHdOpManmje
ka0 wTo cy rekyha Bepsuja rekcra META-HET Busuje
[2] nam cTpatemky neTpaxkuBadku naaH papa (Strategic

Research Agenda, SRA) mory ce nahu sra META-HET

Bed Aokaumju: http://www.meta-net.cu.



ONMACHOCT MO HALLE JESUKE
N N3A3OBU IMPEL JESNHKUM

TEXHONOTI MJAMA

CaeaoLIM CMO AMTUTAAHE PEBOAYILIHjE KOja APAMaTHYHO
yTHYe Ha KOMYHHKauujy u apymrso. Hajuosuja po-
crurnyha Ha TOAPYjy AUTHTaAHHX MH$OPMALIMOHUX U
KOMYHHUKAIIMOHUX TEXHOAOTHja MOTY Ad CE IOpPEAE ca
I'yrendeprosum usymom mrammnapeke npece. Illra oa
AHaAOTHja MOXKE A2 HaM Kaxe o dyayhHoctu eBpomnckor

HHPOPMALIOHOT APYLITBA U oceSHO HAIIUX jeamka?

JurutanHa pesonyumja ce moxe ynopeaut ca
[yTeHbeproBum M3ymom WTamnapcke npece.

I[Tocae I'yrendeproBor usyma, cTBapHe IPOAOPE Y KOMY-
HUKALIMjH ¥ Pa3MCHHU 3HAIba OCTBAPHAA CY ACAQ KO LIITO
je duo Ayrepos npeop budauje. Toxom HapeaHHX Be-
KOBa y KYATYPH Cy pasBHjeHE TEXHHKE 32 domy odpaay

je3auKa U pa3MeHy 3Hama:

® [IPaBONKMCHA U IPaMaTHYKa CTaHAApAu3anuja Behux
jesnka omoryhuaa je Sp3o npeHouere HOBUX Hay4-
HUX U HHTEAEKTYAAHUX HA€Eja;

= pa3BoOj 3BaHMYHHX je3HKa OMOryhuo je craHoBHH-
numa A2 MehycodHo komynunupajy yHyTap (decTo
MOAMTHYKHX) TPAHHIIA;

= noayuaBame u npesobere jesuka omoryhuao je ko-
MYHMKALIHjy KOja IPEBA3UAA3H jE3UIKE TPAHMUIIE;

= CTBapame YPEAHMYKHX M OUOAHOrpadcKHuX yIIyT-
cTaBa 00e30CAHAO je KBAAHTET U PACIIOAOKUBOCT

mTaMIIaHOI MaTCPI/Ij aAa;

® [10jaBOM Pa3AHYUTHX MEAM)a, KAO IUTO Cy HOBHUHE,
PaAMO, TEAEBU3H]ja, KEbUTE U APYTH 0dAUIIH, 3aA0BO-

MH>CHE CY PABAMYHTE IOTPEdE 32 KOMYHUKALIUjOM.

Y nocaeamux pABaseceT roanHa HHGOPMAIIIOHE TEXHO-
AOTHj€ ITOMOTAE Cy AQ CE AyTOMATHU3Yjy U IT0jEAHOCTABE

dpojuu mpowecu:

= CcO{TBep 3a CTOHO M3AABAIITBO je 3aMeHHO nucahy
MAIlMHY H CAATakbe TEKCTA;

= Microsoft PowerPoint je samenno rpadockorncke
doauje;

® AOKYMEHTA C€ IIasy U HPUMAjy €ACKTPOHCKOM II0-
LITOM 4eCTO dp>Ke Hero Gpakc MaIIHMHOM;

= Skype ce kopuctu 3a jepTHHO TeaePOHMPaAELE IPEKO
HMHTEPHETA U OPraHU30Babe BUPTYEAHUX CACTAHAKA;

= popMaTH ayaAHO M BHAEO 3aIlHCA OAAKILIABAjy pas-
MEHY MYATUMEAHjAAHUX CAAPKaja;

= nperpaxuBaike MammHe 0de3delyjy mpucryn Bed
CTpaHaMa [IPEKO KAYYHHUX PEuH;

» onaajn yeayre xao mro je Google Translate npon-
3BOAE O3 U IIPUOAMKHY IIPEBOA;

= ApywTBeHH MeaHju Kao wro cy Facebook, Twitter, n
Google+ mojeaocTaBaryjy KOMyHUKALH]y, CAPAAEY U

pasmeHy HHpOpMaLHja.

Maaa cy cBu OBM aAaTH U alAMKAL[Uje OA BEAHMKE I1O-

MOhI/I, OHH jOIII HHCY AOBO/SHH Ad OCTBApC OAP>KHBO BU-



IlICjCBI/I‘{HO €BPOIICKO APYIITBO y KOMC jC CBaKOMC MOI‘yh

cA0dOAaH mpHCTYN HHPOpMaLHjaMa U Podu.

2.1 JESNYKE TPAHNLIE
MPEAOCTABJbAJY CMETHY 3A
EBPOTCKO
MHPOPMALIMOHO APYLUTBO

He moxemo TauHO Aa mpeaBuanMO Kako he usraeparu
dyayhe nndpopmaroHo APyIITBO. AAU TOCTOjE BEAUKH
usraeAu Aa he peBoayrnja y KOMyHHKAIMOHO] TEXHOAO-
T'MjU IIOBE3aTH HA HOBE HAYMHE AYAE KOjU TOBOPE PA3AH-
YUTHM jesunuMa. 1o cTBapa MpHTHCAK HA MOjEAHHIIE
A y4e HOBE je3UKE U moceSHO Ha pasBOjHE TUMOBE Al
CTBapajy HOBE TEXHOAOLIKE IpousBoAc Koju he odes-
deAUTH y3ajaMHO pasyMeBarbe U IIPHCTYII 32j€AHHYKOM
3Hamy. Y TAODAAHOM IPUBPEAHOM U HHPOPMALIMOHOM
IIPOCTOPY, HOBU THIIOBH MeAHja omoryhasajy dpiky pas-
MEHY Y KOjOj Y4ECTBYjY SpojHu je3uIu, FOBOPHUIIM U Ca-
ApXaju. AKTyeAHa IOIYAAPHOCT APYLITBEHHUX MEAHjA
xao wro je Buxunepauja (Wikipedia), ®ejcdyx (Face-
book), Teurep (Twitter), Jyrjyd (YouTube) u, oame-

aaBHO, I'yra+ (Google+) camo je Bpx acacHor Spera.

MobanHa ekoHOMH|a U MHEPOPMALMOHM MPOCTOP
CyOuaBAjy HOC CA PA3MUYMTMM [€3ULMMA,
FOBOPHULIMMA M CaapPXajuma.

AaHac MOKEMO A2 AOIIPEMUMO IMradajTe TEKCTa U3 Iie-
AOT CBETA 33 CBEra HEKOAHKO CEKYHAHM, IIPE HETO IITO
CXBaTUMO Ad je TEKCT HA je3UKY KOjU HE PasyMeMo.
I'lpema HepaBHOM H3BewTajy EBporncke xomucuje, S7%
KOPHMCHUKA MHTEPHETA Hapydyje pody U yCAyTe Ha je3u-
uuMa Koju uM Hucy Matepwu. (Enraecku je Hajuemhn
CTPaHHU jE3UK A 32 UM CACAC PPAHITYCKH, HEMAYKH H
maHcky.) 55% KOPUCHHKA 9UTA CaApyKaje HA CTPAHOM

jesuKy, AOK caMo 35% KOPUCTH CTPaHH jE3UK 32 ITHCAIbE

CACKTPOHCKHX IOPYKa MAM KOMCHTapa Ha MpexH [3].
Ao Ipe HEKOAMKO FOAMHA CHIACCKH je3HK je duo lingua
franca Beda — orpomua Behuna caapxaja Ha BeSy Suaa
je Ha eHraeckoM jesuxy. Curyanuja je AaHAC APACTHYHO
npoMemera. Koandnna oHAajH caapikaja u Ha APyruM
€BPOICKUM (K20 U a3MjCKHM U CPEABOUCTOYHHM) je3H-
LIMMa AOKHMBEAQ j€ IIPaBY €KCIIAO3H]Y.

OBa cBenpucyTHa AMTHTAAHA IIOACAHCHOCT KA0 IIOCAC-
AMIIA je3MIKMX IPAaHHIIA H323BAAA je I/I3HCHabyjth MaAO
Hakmwe y jaBHOCTH. [Imak, oHa mocTaBsya HEOAAOXKHO
nurase: ,,Koju he eBponcku jesnuu Hanpeposary u on-
CTaTH y YMPEXKECHOM APYIITBY HH$OPMALIMjA U 3HAHA, A

Koju cy ocyhenn aa Hecrany?”

2.2 HAWUW JESNUM CY
YTPOXEHN

IIponasasak mTaMmapcke IIpece AONPHUHEO je IOBe-
hamy oduma pasmene nndopmanuja y Esponn, aau je
Takohe AOBEO A0 M3yMUparba MHOTHX €BPOIICKHX jE3UKA.
Ha PETMOHAAHUM jE3ULIMMA U jE3ULIMMA MakbUHA PETKO
ce mrammaso. OBO je AOBEAO AO TOTa Ad CY MHOTH je-
3MITH, KAO IITO Cy KOPHBAACKH HAU AAAMATCKH, CBEACHU
Ha yCMEHE OOAMKe IIPEHOLICHA, LITO j¢ AOBEAO AO TOTa
Aa cy ce cBe Mambe Kopuctuan. Aa au he unreprer po-
BECTH AO UCTUX MOCAEAUIIA KAAA CY HALM jE3UIH Y ITH-

Tamy?

PasHoBpcHocT je3nka y EBponu jecte
jeIHO Of HEHUX HAjAPATOLEHHU|MX 1
Haj3HaUA[HKjUX KynTypHUX fobapa.

Oxo 80 jesuxa EBporne nmpeacTaBna jeAHO OA BEHHX Haj-
60raTI/1j1/1x U HajBOKHMJUX KYATYPHHUX AoSapa Y CYIUTHH-

Aok

he jesuuu kao WITO €y €HIACCKM MAM LIITAHCKU BEPO-

CKM YMHHAAL] BCHOT APYLITBCHOI MOAeAa [4].

BaTHO NPCKUBCTH HA AUTUTAAHOM TPXXHMIITY y HacCTa-

ja}by, MHOT'U 6I/I €BPOHCKI/I j€3I/IHI/I MOTAH Ad IIOCTAHY HC-



duTHM y ymMmpexeHoM Apyurry. OBakas pasBoj cTBapu
ocaaduo du mosuuujy Espomne y cery, a To du duno n
Y CYIPOTHOCTH Ca CTPATEIIKUM LIUAEM Ad ce 00e3dean
noajeanaxo ydemthe 3a cakor cranosanka Esporne des
odsupa Ha jesuk. IIpema YHECKO-BoM usseurrajy
O BUILEjE3UYHOCTH, jE3ULIU CY CYIUTMHCKH MEAUjYM 32
Y>KHBatbe OCHOBHHUX AYACKHX IIPaBa Kao LITO Cy U3pa-
XKaBakbe IIOAUTHYKHX OIPEACHCIbA, 0OpPa3oBaIbe U yue-

CTBOBambe y APyWITBY [5].

2.3 JEBNYKE TEXHOJTOTUJE CY
KJ/bYYHE MOTMNOPHE
TEXHOJTOTUJE

Y npoIAoCTyH, HHBECTULIN]E Y OYyBabE je3HKa ycMepa-
BaHE Cy Ha yueme U npesoheme jesuka. IIpema Hexkum
IPOLICHAMa, EBPOIICKO TP>KUIITE IIPEBOAR, YCMEHOT IIpe-
Bob)ema, Aokaansanuje codprepa M raodasusalyje crpa-
Huna Ha Bedy 2008. roa. je usHocuao 8,4 muamjapae
eBpa, ca 04eKUBAHUM pacToM 0 10% roanmse [6]. Taj
M3HOC IIOKPHBA CaMO MambH ACO CaAauImbux U Oyayhux
norpeda y mehyjesnukoj xomynuxanuju. Hajydeanu-
Buje pemewe Koje he odeadeaurn Ayduny u mmpumy
xopuuthema jesuka y EBponu cyrpammuie jecte kopu-
wheme oarosapajyhe TexHoaoruje Ha McTH HavMH Ha
KOjU ce KOPHCTe TEXHOAOTHje 3a IIOTpede TPaHCIOPTa,
y CHEPreTHIIM UAHU 32 0code ca mocedHNM norpedama.

Aururasne jE3UYKE TEXHOAOTH)jE (KOjI/IMa je oum Al
OBAAAQjJy CBUM 00AMITMMA HCAHOT U TOBOPHOT jeanKa)
ITOMaXKYy SyAHMaA AQ capabyjy, ITOCAY]Y, Pa3MEHYjy 3HAHE
U YYECTBYjy Y MOAMTHYKHUM M APYLITBEHHM Aedarama
des 063I/Ipa HA je3UYKeE Sapnjepe HAH BUXOBe HHPOP-
MaTHYKe BEIUTHHE. TeXHOAOrHje Cy 4eCTO HEBUASHBE Y
CAOKEHHM COPTBEPCKUM CUCTEMHUMA KOJH HAM IIOMaXKy

Aa:

» nabhemo undpopmaunujy nmomohy nperpaxkupadxnx

MalllKWHa;

® KOPHUCTHMO IIPAaBOIMCHE M I'PaMaTHYKE IIPOBEPC Yy
IporpaMmuma 3a oSpaAy TCKCTA;

L pa3I‘ACAaMO HpCHOpyKC (o] HpOI/I3BOAI/IMa Yy MpC)KHI/IM
IIpOAQBHHIIAMA;

® CacAylIaMoO IAaCOBHA YITIYTCTBA Y HABUTAITMOHHM CH-
CTECMHUMA ayTOMOSI/IAa;

= IIPEBOAMMO BCS CTpaHHLC l'IOMOhy MPEXHUX IIPEBO-

AMAAIA.

Jeauuke Texnonoruje unne Behn dpoj ocHOBHUX anAMKa-
nuja Koje omoryhasajy odpaay jesuka y okBHpHMA 1IH-
pux porpamckux cucrema. CBpxa deaux Kibura, cacra-
Biennx y okBupy META-HET-a, jecte Aa ce omumre cre-
IICH Pa3BOja OCHOBHHX je3MYKMX TEXHOAOTHja 32 CBAKU

OA EBPOTICKUX jE3UKA.

Esponu cy notpebHe pobycHe 1 npuctynauxe
je3MuKe TEXHOMOTH|e 3a CBe eBPONCKe [e3UKe.

Aa Su OAP>KaAa CBOj IIOAOJK3j y IPBUM PEAOBHMA CBET-
cke nHoBaTuBHOCTH, EBporn he Sutn norpedne jesmuxe
TEXHOAOTH]E npnAarobeHe CBUM €BPOIICKMM je€3HLIUMA
koje he duru podyche, cBuMa npucTynayne u NOTIYHO
HMHTETPUCAHE y KoydHA coPpTBEpCKA pelema. bes je-
3UYKUX TeXHOAOIHja Hehemo dutu y cramy aAa 'y cko-
poj dyayhHoctu ocTBapumo opncTa edpuKacHO HHTEpaK-
THBHO, MYATHMCAMjaAHO U BHIICjC3HMYHO KOPHCHHYKO

HCKYCTBO.

2.4 MOI'YRhHOCTU JESNYKKNX
TEXHOJTOTUJA

Y cBeTy wTammnane pedy, Sp3o yMHOXKABabE CAUKE TEK-
cta (cTpane) xopumhemem mrammapceke mpece mpea-
CTaBAAAO je TEXHOAOIIKHU IPodoj. /oyauma je Suo mpe-
IYIUTCH TEUIKH [0CA0 IPETACAAIbA, YIUTakba, IpeBolerba
U aIlCTpaxoBama 3Hama. 1pedaao je aa poouckamo Eau-
COHa A2 SUCMO CHEMUAM TOBOPHH je3HUK, IIPH YEMY j€ Hbe-

roBa T€XHOAOI‘I/Ija IIPpOU3BOAHUAQ CAMO AaHAAOTHE KOHI/Ije.



AuMrurasHe jesuuke TEXHOAOTHje AAHAC MOTY Ad ayToO-
MaTH3yjy caM Ipolec IpeBoberma, TeHepHcame caap-
XKaja U YIIpaBsaibe 3HAMEM 3a cBe eBporcke jesuke. C
BHUMa je Moryhe ompeMuTH KOPUCHHKY OAMCKe, TeK-
cTyasHe uau roBopHe, cymehe (untepdejc) sa xyhne
€ACKTpHUYHE aIlapare, MalIMHE, BO3UAQ, PaYyyHape U po-
dore. Mako AOCTI/II‘Hyha HCTPaXKUBaha U Pa3dBoja OMO-
ryhasajy Aa ce HacayTe mupoxe moryhnocrn, komepuu-
jaAHE B MHAYCTPHjCKE IPUMEHE CY jOII Y paHoj ¢pasu pa-
3Boja. Ha mpumep, 3a MHore eBpoIcke jesuke MallyH-
CKO IpeBolerme AOCTIDKE 3aA0BOMSABAjyhn HUBO TauHO-
CTH y OKBHPY CHELUPUIHHX AOMEHA, a EKCIEPHMEH-
TaaHe anankanuje odesdelyyjy Bumejesnune nudpopma-

1Uje, yIPaBAoakhe 3HAMHEM U TEHEPUCAE CAAPIKAja.

Jeanuke TexHonoruje nomaxy aa ce npesasuhje
JXeHauken” j€3uuKke PasHOMUKOCTH.

Kao mto j€ TO cAy4aj ca Behunom TEXHOAOTH]a, TIPBE je-
3MYKE aIAMKallMje, K0 LITO Cy 'AACOBHE KOPHCHHYKE
cymebhe u Aujasomky cucTeMH, pasBHjeHE Cy 32 YCKO
CIICLIMjaAH30BaHE AOMCHE, 2 BUXOBA YIIOTPEOSUBOCT je
duaa vecro orpanndena. Mehyrum, y odpasosnoj un-
AYCTPUjH U MHAYCTPUjH 3a0aBe A€XKE OTPOMHE TPXKH-
IIHe MOTyhHOCTH 3a MHTErpalHjy jesHYKHX TEXHOAO-
rHjay urpe, CTpaHMIIE Be3aHe 32 KyATYPHO Hacaehe, mpo-
U3BOAE 32 00pasoBame Kpoa 3adasy, dudanotreke, cumy-
AALIMOHA OKPY>KeHa MAU mporpame odyke. Moduane
nHPOPMAIIOHE yCAyTe, COPTBEP 3a PavyyHAPCKU IIOT-
IOMOTHYTO yYE€HE je3UKa, OKPYXKEHa 33 EACKTPOHCKO
yuerme, aAATH 33 CAMOOLICHHBABE U OTKPHBAHE IIAATH-
jaTa caMo Cy HEKH OA HMPHMEpPA TAC je3HUKE TEXHOAO-
THje MOTY Ad OAUTPajy BakHy yaory. ITonyaaproct apy-
LITBEHUX Mpexa Kao mro cy Teutep (Twitter) u Oeje-
dyx (Facebook) yxasyje aa mocroje norpede 3a jesuu-
KHUM TEXHOAOTHjaMa Koje OMoryhaBajy HaATA€AAHbE I10-
HITE, PE3UMUPAbE AUCKYCH]a, ACTEKIIMjY TPEHAOBA Y UC-

II0/CHHUM CTaBOBHMA, HpCHOSHaBaH)C CMOTHBHHUX peaK-

LHja, HACHTHPUKALH]Y OBPEAA Ay TOPCKUX IPaBa MAU
npaheme saoynorpeda.

Jesuuxe TexHOAOTHjE MIPEACTABAAjY OTPOMHY IIPHAUKY
3a Esponcky yuujy. OHe Mory Aa moMmorsy y pemia-
Bamby KOMIIACKCHOT [THTakba BHIIEje3HIHOCTH Y EBpomu
— YHIEHHUIIE AQ PA3AMYUTH jE3HUIIU MPHPOAHO KOET3H-
CTHPAjy y €BPOIICKOM IIOCAOBalby, OpraHM3alldjaMa U
mkoAama. Aau rpahanu skeae Aa KOMyHHLHpajy Us-
BaH je3MYKHUX IPAaHUIIA KOj€ jOLI YBEK IIOCTOj€ Ha JEAUH-
CTBEHOM €BPOIICKOM TPXXHIUTY. Je3UYKe TEXHOAOTHje
MOTY Aa TIOMOTHY Y IPEBa3HAAKEEY OBE TOCAEALE ITPe-
IPEKE CBOjOM IIOAPLUIKOM CAOOOAHOM M OTBOPEHOM KO-
pnmhc:H)y HOjeAMHAYHHUX je3UKa. AKO IA€AAMO M KO-
PaK Aase, HHOBATHBHE €BPOIICKE BUINIEjE3UYHE TEXHO-
Aoruje npeacTaBaahe y3op 3a Halue mapTHepe 10 CBETY
KaAa OHU dyay modean Aa odesdelyyjy oBe Texnoaoruje
3a CBOje BHIIEjE3UYHE 3ajEAHUIIE. Je3UUKe TEXHOAOTH)E
MOTY Ce IIOCMATPATU KA0 OOAMK ,IIOTIIOPHHUX TEXHOAO-
THja KOje TIOMaXy Aa ce npeBasnbe »XECHAUKEIT jesuuke
PA3HOAMKOCTU M AQ jJE3UYKE 3ajEAHHUIIE ITOCTAHY Sau-
ckuje. Hajsaa, jeAHO aKTHBHO HCTPaXKMBAYKO MOAPYYjE
jecte kopuinhere je3aNIKHX TEXHOAOTHja y OIlepaljama
criacaBama y 0dAacTuMa noroheHnm karactpodama, rae
YCIIEIIHO ACAOBAbE MOXKE OAAYYUBATH O >KUBOTY HAU
cvptu: dyayhu mHTeAMreHTHH podoTH ca BumIEjesny-

HHUM CHOCOSHOCTI/IMa Yy MOI‘thOCTI/I Cy Aad Cr1acCy >XHBOTC.

2.5 NSA3OBU TPEL
JESUYKNM TEXHOJTOTUJAMA

Maaa cy je3anuke TEXHOAOTHj€ ITOCACABUX HEKOAUKO IO-
AVIHa OCTBaPHUAC 3HAYajaH HANIPEAAK, TeKyhu TeMIo Tex-
HOAOILKOT HAIPETKA M MHOBALIUj€ IPOU3BOAA j€ CYBUIIIE
crop. Jeauuke TEXHOAOTHje KOje Cy y LIMPOKO]j yIO-
TpedHu, Kao IITO Cy rpaMaTHYKe U IPABOIKCHE IPOBEpE,
IO TPABUAY CY jEAHOjE3UYHE, U MTOCTOjE CAMO 33 MAAU
dpoj jesuka. OmHaajH ycayre mammHCKor npesolema,

MaAa Cy KOPHCHE AQ ce Op30 IPOUSBEAE IIPUXBATAU-



Ba AITPOKCHUMAalIHja CaAPKaja AOKYMEHTA, CTBAPajy MyHO
noremkoha kaaa je moTpeSHO Aa ce IPOU3BEAY BUCOKO
IPELUSHU U MIOTIIYHH IIPEBOAU. 300T KOMIIACKCHOCTH
IPUPOAHOT je3HKa, BETOBO COPTBEPCKO MOACAHPAIHE U
TECTUPAKE Y PEAAHOM CBETY j€ AYT U CKYII I10CA0, KOjU
3axXTeBa AYropouHO ¢uHaHcHpame. Ebpoma mopa pa
OAP>KH CBOjy HOHHMPCKY YAOTY Y CyOYaBamy Ca TEXHO-
AOIIKHMM M3a30BUMa BUIIIE|€3UTHE 3jEAHUIIE M3HAAANKE-
HBeM HOBHX MeToaa KojuMa he ydpsaru passoj Ha 1eoj
CBOjoj TepuTOpHUjU. Y HHX OM CIIaAaAC M HHOBALUje y
0dAaCcTH pavyHApPCTBA U TEXHUKE KOje KOPUCTE IIOTCH-

nujase BeAHKOr dpoja yuecHuka (crowdsourcing).

Tekyhin Temno TexHonowkor
HanpeTKa CyBuLLE je cnop.

2.6 YCBAJARE JESUKA KOA
JbYAN N MALLMHA

Aa ducMo MAYCTPOBaAM HAYUH HA KOjU PadyHAPHU IO-
CTYyMajy ca je3UKOM M 3aIlITO HX j€ TAKO TEIIKO HCIIPO-
IPAMUPATH AA YIIOTPEdHaBajy je3UK, OAL[MMO IIOTACA Ha
HA4YMH KAKO ASYAU YCBAjajy MaTEPHU U CTPAHU jE3UK, A
OHAQ MTOTAEAQjMO U KaKO PAAM je3UYKOTEXHOAOMIKH CH-
cTeM.

/oyan cTHdy jesuuKe BEIITHHE HA ABA PA3AHYUTA Ha-
upHa. bede yue jesuk caymajyhu pasrosope usmeby
poantena, dpahe u cecrapa u Apyrux 4aanosa nopo-
Autie. Y yspacTy oA IPUOAIKHO ABE TOAMHE ACLIA U3-
roBapajy cBOje IIpBe peun HAU KpaTke ¢ppase. To je mo-
ryhe camo 3axBamyjyhu nocednoj renerckoj npeaucro-
SUIUjU SYAH AQ OIOHAINAjY, 2 TIOTOM U OCMHCAE OHO
HITO 4Yjy.

Yueme cTpaHor jesukay cTapujeM y3pacTy 3aXTeBa BHIIC
HAIopa, yTAaBHOM 3aTO IITO AETE HE IPUIAAA jE3UYKO]

3ajeAHUIIM OHUX KOjUMa j€ Taj je3UK MaTepPHH. Y IMIKOAU

CTPaHH je3ULU Ce oduyHO yCBajajy y4eHmeM IpaMaTHy-
KHX CTPYKTYpa, PEYHHKA U IPABOIKCA KPO3 BeXOarba
KOja OIHCYjy jE3UYKO 3HAME IPEKO ANCTPAKTHUX IIpa-
BHAQ, TadeAa U IIPUMEpa. YYeHe CTPAHOT je3HKa ca ro-

AMHAaMa IIOCTaje CBE TEXE.

ABa raaBHa TMIA cHcTEMA jE3MYKMX TEXHOAOTH])a ,yCBa-
jajy“ jesmuke CIOCOOHOCTH Ha CAMMAH HAYHH KAO AYAH.
Crartucrudky npuctynu (MAH ,IPUCTYIH BoheHu mo-
AalnMa’“) CTUY je3HYKO 3Hahe U3 OTPOMHHUX KOACKLIHja
KOHKPETHHX IIPUMEpa TeKCTOBa. 32 0dydaBare cucTeMa
3a IPOBEpPy MPaBOIMKCA, Ha IIPUMEP, AOBOSHO je KOpHU-
urherse TeKCTOBA Ha jJeAHOM j€3UKY, aAH Cy 32 0Oy daBabe
MAIIMHCKHUX [IPEBOAUAALIA IIOTPEOHU T3B. IAPAACAHU
TEKCTOBU Ha ABa (MAM BHIE) jesuKa. AATOPHTaM Ma-
LIMHCKOT Y4CHa 3aTHM ,y4H odpaciie mpesoljema peun,

KPaTKUX ¢ppasa ¥ KOMIIACTHUX PEUCHHUIIA.

CraTHCTHYKH IPHCTYIH MOy Ad 3aXTEBAjy MHAHOHE
peJyeHHIIa jep KBAAUTET PE3YATATa PACTe Ca OPACTOM
5p0ja aHAAM3HPAHMX TEKCTOBA. To j€ jeAaH 0A pasaora
IITO A0SABAAIH NPETPAKUBAYKUX MALIMHA KEAHHO IIPU-
KyI&ajy MTO je Moryhe BHUIIIE MHCAHOI MaTEpPHUjaAa.
VcnpaBka NpaBONMCHUX IPelaka y IporpaMuma 3a 0d-
paay TekcTa u ceprcu kao wto cy Google Search u Go-
ogle Translate, 0CAAMAjy C€ Ha CTATUCTUYKU IPHUCTYIL
BeAnxa mpeAHOCT CTATHCTHKE je Y TOME LITO MAIIHHA
yuu dpso HOHaBAxajth/I LHKAyce 00yKe, MaAa KBAAUTET

MOJXE AQ BapHpa HA HEMPEABUAAUB HAYHH.

APy IpHCTYI je3UIKMM TEXHOAOTHjaMa, & IMOCEOHO
MAIIMHCKOM TNpeBobemby, jecTe M3rpaama cHCTeMa 3a-
CHOBaHMX Ha npaBuauMa. EKcIepTH M3 AMHTBHCTHKE,
padyHapCKe AMHIBUCTHKE U Pa4yHapCTBa MOPajy Hajlipe
A4 TPAMaTHYKy aHAAM3Y U3Pa3e KPO3 CHCTEM NTPABUAA U
Aa cactaBe Aucte peun (aexcukone). To je mocao koju
3aXTeBa MHOTO BpeMeHa U BeAMKH TPyA. Heku oa Bo-
Achux cncrema Mmamunckor npesolyema sacHoBaHuX Ha
IIpaBUAMMA Y CTAAHOM Cy pasBojy Beh Bue 0a ABaaeceT
roauHa. [IpeAHOCT cHCcTeMa 3aCHOBaHHX Ha IPaBHAMMA

je y TOM€ LITO €KCIEPTU MOTY A€TamHHjE Ad KOHTPO-



Amy odpaay jesuka. To omoryhyje aa ce rpemke y cod-
TBEPY CHCTEMATCKH IIONPaBMcajy, a KOPUCHHUKY IPYXe
A€TasHE IIOBpaTHE HHPOPMAIIHje, Tpe CBEra KaAa ce Ta-
KBU CHCTEMH KOPHUCTE 32 Y4CHe je3uKa. 30T BEAUKHX
TPOIIKOBA, jE3UYKE TEXHOAOTH]E 3ACHOBAHE HA IPABU-

AHMa AO CaAa Cy OHA€ PasBHjaHE CAMO 32 BEAUKE jE3HKE.

Jbyau ctnuy jesnuke BewTnHe Ha ABa
PA3MUUMTA HAUMHA: YYerbeM NpUMepa
U YUYereM je3MUKMX NMPABMAA.

Kaxo IIPEAHOCTH U CAEISOCTI/I CTaTUCTHUYKHUX CUCTCMA U
CHUCTEMAa 3aCHOBAaHHUX Ha IIPAaBHAHMMA TEXKE A CE AOIY-
H)ny, TCKyha HCTpaXHUBamba YCMCPCHA CYy Ha XI/ISPI/[AHC

IPUCTyIIE KOjU KOMOUHY)y Te ABe MeToaorormje. Ila

HUIIaK, OBU IPUCTYIIH CY AO CaAd OUAU Matbe YCICLIHH Y
HHAYCTPHjCKUM IPHMEHAMAa HETO y AadopaTopHju.

Kao m1to cMo BuAeAH Y OBOM OAEHKY, MHOTE AIIAHKALIH)E
KOje Cy Y LIHPOKO] YIIOTPEdH Yy AaHAIIbeM HHPOPMALIU-
OHOM APYIITBY OCAAH-ajy CE Y BEAUKOj MEPHU Ha jE3UYKE
texuoaoruje. C 063I/IPOM Ha BUILEj€3UYHOCT EBPOIICKE
3ajeAHULIE, OBO CE OCEOHO OAHOCH HA HCH PUBPEAHU
u uH$opManonu npocrop. Maaa cy jeauuxe TexHoao-
THje 3HAYajHO HAIIPEAOBAAE ITOCAEAHX HEKOAHMKO IO-
A¥IHa, jOLI yBEK IOCTOje orpoMHe Moryhxocru sa mo-
domlare KBAAUTETA je3HIKOTEXHOAOLIKUX CUCTeMa. Y
caeachem opemky ommcahemo yaory cprckor jesuka y
€BPOIICKOM HHYOPMALIOHOM APyLITBY U Aahemo oreny

TCKthI‘ CTama jCSI/I‘{KI/IX TCXHOAOI‘I/Ija 3a CpIICKH jC3I/IK.



CPIMNCKW JESUK Y EBPOINCKOM
MHDOOPMALUMOHOM APYLUTBY

3.1 ONnuwTM nogAum

Cpricku cTaHAAPAHH j€3HK je HALIMOHAAHH CTAHAAPAHH
jesux Cpda u sBanmynu jesux y Perydanuu Cpduju.
dopmupan je Ha ocHoBuuM MAaabux exaBckux u uje-
KaBCKHMX IITOKABCKUX jY>KHOCAOBEHCKHX AMjaACKATA Y
dopmu KOjy My je oapeano pe¢opMaTOp IHCAHOT je3UKa
koA Cpda Byk Kapanuh (1787-1864), xoju je ucrospe-
MeHO pedpopmucao u hupuamaku aadader u npasomnuc.
Y 20. Beky, y 3ajeAHHYKO] APXKaBH JyrocAaBUju Taj je-
3uK je 0dyxBaheH HA3UBOM CPIICKOXPBATCKU KOjH je UM-
HNAMIIHIPAO jE3HYKO 33jEAHHIITBO ca XpBaTUMa (KaCHHje
U APYTHM HAPOAMMA YHjHU j€ CTAHAAPAHH jEZUK Sasnpaﬁ
Ha IITOKAaBCKUM AI/IjaAeKTI/IMa). Y nocaeam0j ActieHUjHI
20. Bexa ymecro HasuBa cprickoxpsarcku y Cpduju je
y OMINTOj ymOTpedu HA3MB CPICKHU jesuk. Ycras Pemy-
danke Cpduje ns 2006. nponucyje: ,Cprcku jesuk u
hupuanyno nuemo duhe y sBannunoj ynorpedu y Pemy-
danuu Cpduju” [7].

[Tpema monucy cranoBrnmTsa 3 2002, Cpduja uma
7498001 cranosHuk [8], a cpricku je MaTepmu jesuk
3a 88,3% cranosuumrsa [9]. Tome Tpeda popartu n
CTaHOBHHMILUTBO CPIICKE HALIMOHAAHOCTH y APYTHM Kpa-
jeBuMa duBue Jyrocaasuje (4uju Spoj Huje Aako oape-
anth). Cpricka Aujacniopa, BehuHom HacTasa opaackom
Ha PaA y MHOCTPAHCTBO M HCEAHABAHEM 300T €KOHOM-
CKHX Pa3AOra, XXMBH IIpE CBEra y MOjEAMHHM 3EMMdaMa
ueHTpasHe u 3amaaHe Espomne, y CAA, Kanaau u Ay-
cTpaAHju (CTeIeH 3Harba CPIICKOT je3NKa HajBHIIC je Y-

CAOB/>EH TUME O KOjOj C€ TEHEPALIUjU HCEAEHUKA paAI/I).

I'pema momucy u3 2002, Behuna CpSa BaH 3¢MM»€ )KUBU
y Hemaukoj (102799), satum y Aycrpuju (87 844) n
IIBajuapckoj (65 751).

CranaapaHu cpncku jesuk je cTaHaapaHu
HaunoHanhu jeank Cpba v 3BaHMUHM
ieank y Penybanumn Cpbuiju.

CpSHja je BuIIeje3anyHa 3ajeAHHa. [Ipema monucy us
2002, naunonaane mamuse [10] cy Mabapu (3,91%),
Bowmanu (2,1%), Pomu (1,44%), Xpsaru (0,94%),
Llproropun (0,92%), Aadanum (0,82%), Caosauu
(0,79%), Jyrocaosenu (1,08%) xao n apyre mamuHe
(AIJ.IKaAI/IjC, bByrapu, Bymwesuu, Iunuapu, Yecn, To-
paHuy, Jepeju, Maxeaonnu, Hemun, Mycanmann, Py-
mynu, Pycunu, Caosenuu, Typiu, Yipajunim u Baacn,
2,45%). CrpykTypa MamHHCKOT CTAHOBHHUIUTBA peMa
jesuky je caeacha: 3,8% mabapexn, 1,8% Sommauku,
1,1% pomcku, 0,8% aadaucku, 0,8% caoBauku, 0,7%
Baamky, 0,5% pymyncku, 0,4% xpsarcku, 0,2% Oy-
rapcku U 0,2% maxepoHckn. Ocrase jesuke roBopu
0,5% cranoBHuka, Aok 32 0,8% craHOBHHKA OBH IO-
AALIM HHCY IO3HATH. 3a Heke MamuHCcKe jesuke y Cp-
dMju MOCTOjU OCHOBHO M Cpeae 0dpasoBame, U TO
3a aadancku (55 ocHOBHUX/4 cpeatbe mKoae), Mabap-
cku (108/38), dyrapckn(26/-), pymyncku (27/2), py-
cuncku (3/2), caoBauxu (15/2), xpsarcxu (7/1) [11].
Hacrasa je npahena n uspaBamem yndeHuka u Aek-
tupe (unp. y 2005. usparo je ykynHo 526 yndenuxa sa
ocHOBHy 1 283 3a cpeatby mKoay) [9].



Cay>xdena ynorpeda jesuka MamuHa je ypehena saxo-
HOM 0 cAyxOeHO] ynoTpedu jesuxa u nucama [12], xoju
0de3debyyje Aa ce 3akoHM M mpommcu 0djaBayjy Ha je-
3MIMMa HAalJMOHAAHUX MamwKHA. OBO yKmydyje mpaBo
odpahama penydanykuM opraHMMa Ha CBOM je3HKy U
IIPaBO A2 ce AODHje OATOBOP Ha TOM je3UKy (y 3aBUCHO-
CTH OA BEAMYMHE MabUHCKE 32jCAHULIC).

ITpeoheme Ha cprickn MAM ca CPIICKOT je 3HaYajHA aK-
tuBHOCT. Tokom 2010. roanHe je mpesepcHo 2549 aeaa
(ca enraeckor 1438, ca ¢panmyckor 215, ca Hemaukor
170, ca uraanjanckor 191, ca mmasckor 74, ca mabap-
ckor 149). Aco mpeBopa je ca CAOBEHCKHX jesuka (ca
pyckor 225, ca yemkor 4, ca mosckor 13, ca caoBauxor
21, ca caoBenaukor 19, ca makeaoHckor 18, ca Syrapckor
12). IIro ce Tuue IIPEBOAA Ca CPIICKOT Ha APYTE je3HKe,

y Cpduju je Toxom 2010. odjaBsen 591 Hacaos.

3.2 CNEUNDNYHOCTH
CPICKOTI JESUKA

Cpricku jesuk uMa cBOje CIenUPUIHOCTH, KOje YMHE

BCroBy paquaPCKy 05paAy KOMITACKCHHM 33aAQTKOM.

3.2.1 ®oHetnka, poHonoruja,
MopdodoHonoruja

Boxkaacku cucTeM je jeaHOcTaBaH (5 BOKasa), a KOH-
COHAHTCKH PEAATHBHO KOMIIACKCaH (25 KOHCOHaHaTa).
Budpanr p ce y oapehennm nosununjama usrosapa xao
BOKaA M GyHKIMOHHILE Ka0 HOCHAALL caora (chaadem),
HIIp. Y PEYUMa UPCik UAU BPCTidA. y IIPOMEHU peyd U
TBOPOM PeYH IIOCTOjU BEAMKH OPOj pOHEMCKUX aATep-
Hanyja (KOHCOHAHTCKHX, BOKAACKHX U KOMOMHOBaHMX)
KOj€ Ce Y HEKMM CAyYajeBUMa KOMSI/IHyjy HAa TaKaB HAYMH
Aa ABa OOAMKA jeAHE peYH MOTY OUTH BEOMA yAAnCHA,
HIIP. HOMHUHATHB CHHIYAAPa UIMCHHULIC ,MHCAO" j€ MUCAO,
a MHCTPYMEHTaA CHHIYAApa muutsy (asTepHauuje a/o,

0/, 4+j/n/ /us).

AKILICHATCKU CHCTEM OA 4 aKLjeHTa 3aCHOBaH je Ha ABa
YKPILITCHA [IapaMeTpa: OMO3ULHja IO AY>KUHH (KPaTKH :
AYTH) H TI0 TOHY (CHAA3HH : y3aasHM). Auctpudyuuja
Y3AQ3HUX M CHAA3HMX AKLCHATA je PEryAHCaHa I10ced-
HUM [paBUAMMA. Y IPOMEHH U Y TBOPOU pedun decte Cy
akieHaTcke aarepHanuje. Ilomro ce akuenarcku sHaiu
He deAexxe, y IUCAHOM TEKCTY ce jaBaajy xomorpadu. Ha
IpUMEp, 3HAYEHE PEYH LYK CE PA3AHKYje TPEMA TOME AQ

AU jC aKIICHAT KpaTKOCI/IAaSHI/I HAH AYTOCHUAA3HH.

Y AOCTa pedn M IrpaMaTHYKUX odAMKa KOAMPHKOBaHA
HOpMa npeaBHl)a M3rOBOP MOCTAKLEHATCKUX AY)XKHHA,

aAM Ce OHE Y Y3YCy CBE Make U3TOBAPajy.

CKopo CBe peuH Cy HarAaLICHe, aAU [OCTOje U KAUTHKE:
npokautuke (BehuHa Besnuka u npeasora, kao u Hera-
I1Mja y3 TAQrOA) U eHKAMTHKE (HEHATAQIICHH ODAMIIHM 32-

MCHMIIA M TAATOAQ U YIIMTHA ITAPTHKYAQ ﬂﬂ).

Hsrosop nosajumennna je oHercku npuaarohen cpn-
ckoM jesuky. Komdunauuje ponema (npe cBera koHco-
HAHATa) y 032jMACHULIAMA YECTO OACTYIIA]y OA TpyIa
KOje Cy THIIMYHE 32 U3BOPHE IITOKABCKE PEYH, Kao y
npuMepuMa cogiieep, xapgeep, unidepgpejc. Vma rta-
Kolje, HAPOYHTO Y CBAKOAHEBHOM Y3YCY, OACTYIIaEba H OA
HOpPMATHBHE AUCTPUOYILIHje aKICHATA.

Koa jeanor dpoja aekcema u 0danKa ocToje ABe Bapu-
jaHTE M3TOBOPA — €KABCKA M MjEKaBCKA — CTHMOAOLIKH
BE3aHE 32 HEKAAAIILU BOKAA 3BAHH jAl, KAO LITO je MO-

Ka3aHo y Tadean 1.

3.2.2 Mopdonoruja

IMocroju aecer BpcTa pedn, ca BEAUKHM 6pojeM IIOA-
BpcTa. [TocedHo cy KOMITACKCHH CHCTeMHU 3aMeHMIIA U

dpojesa. He mocroju yaan.

VMeHuLe uMajy poa Kao KAaCHPUKALHOHY KaTeropHjy
(Mymxky, sxercku uan cpeamn). Op 3Hadaja je U KAacH-
duKalHja peMa ceMaHTHIKOM POAY (MYILKH HAM JKeH-
ckn). Ha npumep, uMenuna 74394 ce Merba KA0 UMEHHUIIA

JKCHCKOT POAQ, aAH O3HAYaBa MYIIKY 0C06y.



€KaBCKH HjeKaBCKU
LIBET”  CHHIyAQp yeem (Ayro €) yeujem
naypaa  yeemosu (Kpatko e)  ygjemosu

1: EkaBcKa 1 MjekaBCcKa BAPH|OHTA M3roBopd

[AaroAn uMajy BHA K20 KAACHQUKALMOHY KATETOPHjy
(cBpmeHn nan HecBpmenu). FsBecran Spoj raarosa
uma oda Bupa. [locToju BHIIE BPCTa TaKO3BaHMX pe-

$AEKCHBHHUX TAAroAa.

[Toctoje Tpu tna $packeyje: (a) sekannanuja (o dpojy
U MaAeKY KoA uMeHHNA (BHACTH Tadeay 2), mo poay,
dpojy, masexxy U MPUACBCKOM BHAY KOA Ipuacsa); ()
KoHjyranyja (Beoma KommaekcHa); u (B) KoMIapanuja
(xoa rpapaduanux npuaesa u npusora). Cse npomene
uMajy Mawu uau Behu Spoj yxux Tumosa, kao u usBe-
craH dpoj usyseraka. Cyaa mocroje Spojue poHemcke
u akueHarcke aaTepHanuje. ITocedno tpeda ncrahu Be-
AMIKH OPOj IIOAYAAPHUX OOAHKA, Tj. OOAMYKU CMHKPETH-
3aM (Mopoaomky xomonnmujy). [Tocaeanna gpackcuje
je Aa peunuxy op 120.000 aema oproBapa oxo 4,5 MUAU-
OHa $ACKTUBHHUX IPAMAaTHYKUX 0OAMKa (MITaK HeMa To-
AMKO $OPMAAHHX PEUH jep Cy HEKH OOAMLM Y MOjeAU-

HHUM ITapapurMaMa I/ICTOBCTHI/I) .

Awnune samenune (yknyayjyhu u pedaekcusny same-
HUILy) U IOMONHH, KOIYAQTMBHU U €I3HCTCHLMjaAHU
IAArOA »jecam u momohnu raaroau ,,dutn® n ,xTeTH

HMajy ¥ CHKAUTHYKE ODAHUKe, Koju ce yemnhe kopucte op
oaroBapajyhux Haraamenux odanxa. Ha npumep, aatus
jEAHHHE MYILKOT U CPEAIBET POAR AMMHE 3aMCHHLIE TPe-
her anna raacu: mwemy (axueHToBaHH 08AMK) 1 A2y (eH-

KAUTHYKH OOAUK).

Koa umenuma, raaroaa u mpuaesa MocTOju BEOMa pa-
3BUjeHa cy$pukcasHa TBopda peun. Koa raaroaaje Beoma
pasBujeHa u npedukcanuja (AOSPUM AeAOM IOBE3aHa U
Ca acIeKaTcKuM 3HayewuMa). Komnosuuyja, y neannu

TA€AQHO, Makb€ j€ Pa3BUjeHa.

IMocroju mypucTHiKK OAHOC IpeMa KAAKOBUMA U KOBa-
HHIIaMa, K0 U [IPEMa T3B. €COIICHTPHYHUM HMEHUYKUM
CAOXKEHHIIAMa, KA0 HEYEM IUTO HE CHAAA Y AYTEHTHYHY
mrokaBcky TBOpdy. OBakaB OAHOC OTEXKaBa ACKCHUKY
M TEPMHMHOAOLIKY eAadopaunjy kopumhemem TBOpSE
PEYM U jEAQH je OA PA3AOTa BEOMA BEAMKOT 6poja 033j-

M/ACHHUIIA.

[Tosajmaenuue ce BehnnoM ykaamajy y mocrojehe mop-
¢oaomIke ¥ TBOPOEHE THIIOBE, AAH OA TOTa UMa OACTY-
nama. Ha nmpumep, Heke cTpane peyn ce He Memwajy, Kao
wTo cy uMeHuLe Mepu 1 ck6o MAM TIPUACBU (hep HAK

opaon.

PasBujena TBOpSa peun (cquxcaumja, npeduKcanyja,
y Mamboj MEpH KOMIIO3UIIMja U PasHH KOMOMHOBAaHU
TBOpOeHM HauMHHM) 4MHe Aa ce Hajehm Spoj aekcema
MOXKE TPYIIHCATH Y TBOPOECHE MOPOAULIC OAHOCHO ACK-
cukorpadcka ruesAa. Ty je mocedHO BAXKHO Aa jepan
ACO TBOPOCHHUX Besa AOBOAH AO CHCTEMATcKe (Karero-
pnjaAHe) MO,A,I/I(l)I/IKaLII/IjC 3HaYemha OCHOBHE PEYH, IITO
3HATHO OAAKILABa ACKCHUKOTPadCKy 0OpaAy TaKBHX CAy-
gajeBa. Ha npumep, 3a ped ,raymar’ TBOpH ce AEMHU-
HyTUB ,,rayMmunh’ ¥ ayIMEHTaTHB ,TAyMYHHA’, KCHCKU
0dAMK ,TAyMHIQ” ¥ IPHUACBU ,TAYMYEB', ,[AYMHUYHH

»TAYMAYKH , UTA,.

IMoszajMmenuie cy y npuHLHITY $OHOAOLKH U MOpO-
AOLIKHU aAQNTUPAHE, Tj. IPHAAroleHe HSroBOPY U MOp-
¢oaoruju cprickor jesuka. M op mwux ce odpasyjy tBop-

deHe mopoaute.



cuHIyAap maykaa (2-4) maypaa
»Ipo3op” (M. poa)  nposop nposopa nposopu
»jaje” (c. poa) Jjaje Jajema Jjaja
»keHa” (K. poa) Hena ene
»Bect” (K. poa) secm secmu

2: 4 tMna umennuke dnekcuje

3.2.3 Jlekeuka, dppaseonoruja,
TEPMMHOIOTH|A, OHOMACTMKA

CacTaB ACKCHKE OAPaXXaBa, € jeAHE CTPAHE, ITOKABCKY
OCHOBHLIY, U TO HE CAMO Y [IOTACAY OPUTHHAAHOT HHBCH-
Tapa HETo U y IIOTACAY HOBUX PEYH TBOPCHHUX IIPEMa HO-
BOIUTOKABCKUM TBOpdeHUM Moaeanma. C Apyre cTpane,
OHA AeKceMa OApPaXaBa M je3HUKY U KYATYPHY MCTO-
pHjy cpIiCKOTr Hapoaa, yKaydyjyhu mosajMseHuue us
LIPKBEHOCAOBCHCKOT, TYpeKor (,Meraan”), pyckor (,,3a-
nera”), HeMadkor (,mTpyasa’), dppanuyckor (,pyx’) u,
IIOTOTOBY Y AAQHALIME BPEME, €HIAECKOT (,MapKuHr’).
Tome Tpeda A0AATH, IOTOTOBY y CTPYYHUM TEPMUHOAO-
rMjaMa, MHTCPHALMOHAAM3MCE 3aCHOBAHE Ha KAACHYHUM
jesurmMa (TPYKOM U AATHHCKOM).

Y odaactu $ppaseosoruje mocedHo Tpeda criomeHyTH
MAMOMATCKe uspase, cAMKoButa nopehema, uspexe u
CA. KOjH OAPa’KaBajy ayTOXTOHY UMArMHAIIM}y U jE3HIKY
kpeatuBHOCT. C Apyre cTpaHe, BEAHKH OPOj ACKCHKAAH-
30BaHUX U3Pa3a je HACTAO U HACTAjE U AAHE KAAKHPABEM
CTPaHHX M3DPa3a, AAHAC [IPE CBETa CHIACCKHUX.
Tepmunosoruja (M HOMEHKAATYPa) AODPUM ACAOM ce
OCAaBaAd U OCAABA CE U AASC HA IOjEAMHE CTPaHE
TEPMHHOAOTHjE, ITyTeM IpeBol)erba HAH I03ajMAoUBaEbA
(HapO4MTO Kaa Cy y IHTatby TEPMUHOAOLIKH MHTCPHA-
unoHaausmu). Hamopu aa ce Haby mnsBopna cpricka
pelema uAH A2 ce octojehu TepmuHN mocpde umajy
oapehene pesyarare, aan He Mory Aa MAY y KOpax ca cBe
Behum morpedama y odaactu TepmMuHOAOTHjE M HOMEH-

KAAType.

OHoMacTHKa IPEACTaBAdA BaXKAH ACO BOKadyAapa cpIi-
CKOT je3MKa, YTOAMKO BHIIE IUTO CE U OBAE CTBapajy

TBOpSCHe MTOPOAUIIE PEYH.

3.2.4 CuHTOKCA, TMHIBMCTUKA TEKCTA

Iro ce Tuye pacropesa pedeHHYHHX KOHCTHTYEHATA
(cydjexTa, mpeamkara, 0odjeKTa HTA.), CPIICKH je3UK
crmapa y 13B. SVO jesuke ca cAODOAHUM peAOM pedn
(Ta‘iHI/IjC pedeHo: ca caodoanuM pacnopehusamenm pe-
YCHMYHHUX KOHCTHTYEHaTa). 10 3HaYM Aa Cy y HpHH-
I[UITy CBE NIEPMyTallHje pe4eHMYHUX KOHCTUTYEHATa AO-
3BOMSEHE, A AQ je IPePEPEHTHH PACIIOpPEA: cijeKaT -
npeaukar — odjexar. MebyTum, caodopan He sHauu u
AHAPXMYaH; HAIIPOTHB, H300p KOHKPETHOT Pacropeaa
je peryancan KOMOMHAIMjaMa Pa3SAMYUTHX CHHTAKCHY-
KHX, CEMAaHTHYKHUX, IIPArMaTHYKHX M CTUACKUX $paKTOPa,
Tj. Ma KOAUKO PasHOBPCHH, PacIIOPEAU YHHE jeAaH Be-
oMma KoMIAekcaH ¢pyHkuuoHasHu cucteM. Iloraesajmo

pC‘ICHI/IHy Ha CHIACCKOM:

» Mary gave John an apple. [Mapuja gage Josany ja-
oyxy.]

Y cprickoM ce 0Ba CUTyallHja MOXKE U3PA3UTH Ha 24 = 4!
= 1*2*3*4 (8poj nepmyTannja 0A YCTUPHU PeUH) PasAu-

YHUTHUX HAYHUHA:

» Mapuja gage Josany jadyxy.
= Mapuja gage jadyxy Josany.
s Mapuja Josany gage jadyxy.



CHHIyAQp  IayKaA HAypas
Homunarus nposop  mposopa  nposopu
IennuTns nposopa nposopa
Aarus nposopy nposopuma
AxysaTus nposop  nposopa  nposope
Boxarus nposope  nposopa  nposopu
Hucrpymenras  nposopom nposopuma
AoxaTtus nposopy nposopuma

3: MNpumep 1MeHHUKe aekMHaLM|e

Mapuja jadyxy gage Josarny.
» Josany gage Mapuja jadyxy.

Josany Mapuja gage jadyxy.
Jaoyxy Mapuja gage Josany.
Jaoyxy Josany gage Mapuja.

Aage Mapuja jadyxy Josany.

Aage Josany jaﬁyxy Mapuja, uta.

IMojeAuHN KOHCTUTYEHTH Ce MCKA3Yjy B €HKAMTHKAMA,
Koje ce pacriopelyyjy Ha cacBum ciennduyan Hauns. 3a-
MEHHYKH CyOjeKaT ce He MOpa MCKa3aTH, HETO Ce MOXE
CaMo IOAPasyMeBaTH (T3B. HYATH CyOjeKaT), Kao y Ipu-
Mepy Ja ce 306em Mapro nipema 3o6em ce Mapxo. 3naqa-
jar dpoj pedeHnyHNX 0Opasalia je OPMHUpPaH ca pasHUM
TUIIOBMMa CeMaHTHIKHX cydjexara. [Topea akTuBa n mma-
CHBa, IOCTOjU U CHELMjaAaH HAYMH POPMyAHMCama pe-
JeHHUIIE Ca HeCIeHPHKOBAHUM XYMaHHM areHCOM, KO-
pumhermem odanka nosparHor raaroaa. Heranuja ce
IpUMEIbYje H Ha TAArOA U Ha 3aMEHHYKM KOHCTHUTYEHT
(T3B. ABOCTpyKa Herauuja), Hip. Osge e tiosnajem nu-
x01. Y CPIICKOM IIOCTOJH CEAAM ITAAEXKA: HOMHHATHUB, I'e-
HHUTHB, AATHB, AKy3aTHB, BOKATHB, HHCTPYMEHTAA H AO-
xaTuB (BUAETH Tadeay 3).

Y cprickoM je3uKy IOCTOjU HET 3aBUCHUX ITAAEXKA, KOJH
ce cBu KOMOMHYjy M ca npeprosuma. CBu TH Ia-
ACKHU H TIPEAAOLIKO-TIAACKHE KOMOUHALIUjE Cy IOAUCE-
muuHH. I 0dpHYTO, HCTO 3HaUeHE ce Y HEKUM CAy4aje-

BHMa MOXC MCKa3aTH Pa3AHYUTHUM HAACKHMA OAHOCHO

MPEAAOLIKO-TIAASKHUM KOHCTPYKI[HjaMa (mapexHa cu-
nounmuja). ITocroju Takobe u jeaan Spoj uspasa xoju
UMajy QYHKIM)Y IIPEAAOTA, HA IPUMEP, UPUAUKOM (+re-
HUTHB).

Y cpIicKOM je3sHKy IOCTOjU Pas3BHjeH CHCTEM AMYHHX
TAArOACKHX ODAMKA 32 HCKA3HBAHE BPEMEHCKHX H MO-
AAAHMX 3Hayema (acrmeKar je Kaacu$HKaALIMOHA KATEro-
pnja) ; CBM TH ODAMIIU Cy IIOAMCEMHYHH. JeAHA OA CIIe-
UM PUYHOCTHU FAATOACKOT CHCTEMA je Ad KOHCTPYKIIMja g4
+ Ipe3eHT CBE BUIIE HCTHCKYje MHPUHHUTHB.
Kownrpyeniuja y poay, Spojy, maaesxy 1 AUL je jeaaH oA
OUTHHX acreKara CHHTaKCe CPIICKOT je3uKa, a 3HayajHa
je U 3a ycrocTaBsame TeKCTyasHHX Besa. Kareropusa-
1LIdja KOHTPOAOPA KOHTPy€EHLIUje (HapO‘II/ITO HOjeEAMHUX
TUIIOBA UMEHUIIA, KOHCTPYKIUja ca 6pojeBnMa U KOOp-
AUHATUBHHUX I/ISPaSa), Ka0 M HAYMHHU Ha KOje CE Ta KOH-
TPOAA HUCIOSABA Y PA3HUM KOHI'PYEHTHUM IO3UI[HjaMa
MPEACTABAHA U3Y3ETHO KOMITAEKCHO IIOAPYYj€.

Behuna tunosa saBucHux pedeHnua (HapquTo OAHO-
CHe, BPEMEHCKE, YCAOBHE U yspquc) nMajy Buiie $pop-
MaAHHUX U CEMAHTUYKHX ITOATUITOBA.

Koa xoopAMHATUBHUX peyeHHLIA noceSHO je KoMIIAeK-
CaH MHBEHTAP BE3HUKA 33 KOIYAATHBHE M 32 aABEP3a-
TUBHE OAHOCE.

Bese meby nckasuma y tekery ce YCIIOCTaB &)y TEKCTY-
AAHUM KOOPAMHATOPUMA U TEKCTYAAHUM KOHEKTOPUMA
pasuux Bpcra. Msdop pacropesa pedeHHYHHX KOH-

CTUTY€HATa BaXkaH je 3a uHGOPMATHUBHY KOXEPEHIUjy U



IPOTPECH]Y, C jeAHE, A 3a eM$a3y U HCTUIIAKE, C APYTE
crpane. T3B. HyATH CydjeKar U €HKAUTHYKH 3aMECHUYKU
OOAHMII CY BaXKHA CPEACTBA 32 KOHTEKCTYaAU3ALH)y pe-

YeHHUIIA.

3.2.5 [pasonuc

Tpasuunonasnu cprcku aadader je hupuanna, xojy
ypau 30 rpadema. AaHac ce KOPUCTH — CBE BUIIE — U
Aatuania. OHa Takohe uma 30 rpadema (Tpu op wux cy
AWIPaMH), KOjH ¢y y SujeKTHBHOM 0AHOCY ca hupuany-
kuM rpademama. Mebytum, sBaHmaHO nHCMO je camo
hupnanna (Buperu tadeay 4). Ilro ce Tuue rpaduje
(oaHOCa rpademckor u PpoHEMCKOr cHCTeMa), rpademe
1 poHeMe CTOje Y SUjEeKTHBHOM OAHOCY.

Ha HuBoy koaHMX cxeMa, AaTuHuIHY Aurpadu Jf, nj, dz
MOTy OUTH KOAMPaHH Ka0 AMTaType HAM Ko AUTpadu.
Y npsom cayuajy, Unicode [13] 08e3debyje, na npumep,
nocedHo kopoBe 3a aurarype L], Lj u lj xoju cy y cayuajy
aurpada npeacraBseHn kao komdunauuja asa ASCII
kopa, Hip. L u J. OBo Bopu y npoSAeMe ca TPaHCAHUTE-
PAaLIKjoM KOja ce, y OIIITEM CAYYajy, MOXKE U3BPIIUTH ay-
tomarcku. Ha npumep, cBaku 1aanak Ha cprickoj Buxu-
IIEAUjH CE MOXKE IPUKA3aTH ¥ hMPHAMYHUM U AQTHHNY-
HUM ITHCMOM.

Asdykay cprickoM He npeaBuba ynorpedy aaruHnuHuX
KapakTepa g, X, y, W HUTH AQTHHHYHMX KapaKTepa 3a
3aIIMCUBAKbE PUMCKUX OPOjeBa, LITO MOXKE A2 AOBEAC
AO Aerpasanuje HHPOpMaLUje IPHAUKOM TPAHCAUTEPA-
uuje u3 aarunue y hupuanuy. Tako, Ha npumep, www
MOXKE IIOCTATH ##6#6, & AATUHUYHO Petar II moxe mo-
craru [lediap HH ymecro eitap 11.

Oda aadadera ce KOpHCTE y CaBpEMEHO]j H3AABAYKO]
npoaykuuju. IIpema mosanuma us Hapoane dudano-
teke Cpduje, Toxom 2010. odjaBsene cy ykynHo 12574
kwure. O tor dpoja, 6459 je na hupnanuu, 6050 nHa
AaTHHULY, a 65 Ha Apyrum aadadetnma. Meby anes-
HMM AHCTOBHMMA Ca IIMPOKHUM KPYroM yntasana, IToan-

THKA U Beyepmwe HOBOCTH H3Aase Ha thI/IAI/IuH, AOK je

BehuHa Apyrux aucrosa (Baum, Kypup, Aanac, uta.) Ha
AATHHUIY.

ITpasonuc je (kBasu)pOHEMCKOT THIIA: Ca MAAUM H3y3e-
LMMa, ped ce MUILIE OHAKO KaKO ce U3roBapa (IpaBuAo:
oIl xao witio iosopum!”), Ta4HHje pedeHO, IpeMa
cBoM $poHEMCKOM cacTaBy. FIHTepmyHKkuuja je Aorud-
KOT, 2 He IPaMaTHYKOT THIA (CAMYHA PPAHIIYCKOj U CH-
raeckoj). Ilpema mpasomnucy, cTpane peun ce u hupu-
AHLIOM M AATHHHUIIOM IHIIY OHAKO KAaKO CE U3TOBAPA)y,
1j. panckpudosano. M crpana umena ce takole Tpan-
ckpudyjy (unp. ymecro Shakespeare nuwe ce, u usro-

Bapa, [llexciiup u Sekspir).

3.2.6 Cpncku u apyru CTOHAAPAHM je31L
LUITOKABCKOF Mopekna

3ajeAHHYKA LWITOKABCKA OCHOBHIIR, MehycodHu yTHiaju
Y KOCT3HCTCHIIUja y OKBUPY HCTE APXKaBE U — KOHLICTI-
TyaAHO — Y OKBHPY 32jeAHHYKOT CPIICKOXPBAaTCKOL je-
3MKa YMHE A2 32 PAdyHAPCKY 0OPaAy APYTHX je3UKa LITO-
KaBCKe NIPOBCHUjCHIMje (XPBaTCKOI, QOLIMHAIKOL, Lp-
HOTOPCKOT) Tpeda paspeluTd candHe npodaeme. To
oTBapa Beamke MoryhHocTH 3a cuneprujy nan dap sa
IPOAYKTUBHY CapaAlby, KaO M 33 PAalMOHAAAH U CKO-
HOMHYAH IPHUCTYIl PElIaBakby 3ajcAHUYIKHX IPOdACMA.
Tome AOIPHUHOCH U IOCTOjalbe 3HATHUX jE3UYKUX pe-
Cypca 3a HEKaAAIUbU 33jCAHHYKH CPIICKOXPBATCKH je-
3K (TpamMaTuke W PeYHHULM), Y KOjUMa, HCTHHA, HHje
IOKAAaHA AYXKHA XA AUPEPCHINjaHjaMa YHY Tap
LITOKABCKOT CTAHAQPAHO]E3HIKOT IPOCTOpa. Y CTBapH,
OBAE Ce HE paAH O IpeBol)erby TEKCTOBA ¢ jeAHOT CTpa-
HOT je3HKa Ha APYTH, HETO O AJaiiliupar) TEKCTOBA ca-
CTAaBACHUX Ha je3ULIMMA €A UCTOM AMjaACKATCKOM OCHO-

BHIIOM U Ca TCCHO ITOBC3AaHUM paBBOj CM.

CraHaapaHM [€3uLM LITOKABCKOT MOPEKa Mopajy
Aa pele cnmuHe npobneme. To otBapa Benmke
MoryHOCTH 30 NPOAYKTMBHY COpPOAtbY.
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4: Cpncka cnosa

[AaBHU npoSAeMH ce, y CTBapH, TUYY [10jaBa BE3AHUX 32 y EBponckoj yHuju. IToceduo ce youaBa yTHUI[3j €H-

eAadopaliyjy ITOKABCKOT je3rpa M, MOCedHO, 3a TepMu- TACCKOT je3UKa, U TO HE CaMO 300T KYATYPOAOLIKHX U
HOAOTHJY. €KOHOMCKHX MOMEHATA KOJU BaXKe U 33 APYTe €BPOII-
CKe 3eMAe HETO M 3aTO WITO ce 3a yckaabhusame ca

EBPOHCKOM yHI/[jOM Kao I/IBBOPHI/ILII/I ysnMajy TCK-

3.3 CABPEMEHW PA3BO)

HPOMCHC KpajeM ABAACCCTOT M ITOYCTKOM ABAACCET IIP- n AaTI/IHI/IIIa ce CBE BUIIIE yHOTpCSA:aBa (C€M y 3BaHHY-

BOT Beka 0dyxBarajy caeache:

CTOBH/BEp3Hje HA CHIACCKOM jE3HUKY.

HHM TEKCTOBUMA).

. = TeKcTOBH Ha CPIICKOM jE3HKY CE CBE BHILE PEAAUSY)y
= YMecTO 32jeAHUUKOT CPIICKOXPBATCKOT CTAHAAPAHOT
] . y AurutasHoM odanky (ymorpeda padyHapa, eack-
je3nKa, caaa 3BAHMYHO [IOCTOj€ YCTUPH HALIHOHAAHA
) o TPOHCKO H3AABALITBO, HHTepHET, SMS-mopyxke).
cranpapaHa jesuka. KonkperHo, y Cpduju je capa

3BAaHHUYHU jC3I/IK CPIICKH, a HC BHIIC CPIICKOXPBAT-

cki. 380r HeAABHUX ce0da M3a3BaHUX PaTHUM 30U-

3.4 HETOBARBE JESUKA Y
CPEUIN

3.4.1 Paa Ha HOpMMpPaHY M HEroBaAkbY je-
3KKa

BambUMa ACAMMHUYHO j€ IIPOMEHEHA AUjaAEKATCKA
canka y XpBarckoj u bocau u Xeperosunu (y no-

Apydjuma saxpahenum paTHUM 3duBamMMa).

= YouaBajy ce cBe Behe npomene y aexcuun u dppase-

OAOI‘I/I]I/I ny TCPMI/IHOAOI‘I/I]I/I, BC3aHC 3a ITIOAUTHUYKC, OBAC ce MOJKE HaBEeCTHU CACAChC:

APYUITBEHE M EKOHOMCKE IPOMEHE Y Cp&/ljn H OTBa-

pame npema cBeTy, aAH U 3a yckaahusame 3akono-  w Topune 1997. ctBopeHo je mehyaxaaemujcko u melyy-

AABCTBA, CTAHAAPAA 1 TEPMUHOAOTH]jE Ca 3AKOHOAAB-

CTBOM, CTaHAApAHMA U TepMI/IHOAOI‘I/IjOM KOjI/I Ba’Xe

YHUBEP3UTETCKO TeAO 110A HasuBoM Ogoop 3a cittan-

gapqusayujy cpiickoi jesuxa [14], y xome cy mpea-



cTaBHULHU oAroBapajyhux uncrutynuja us Cpduje,
Llpne Tope u Penydauxe Cpricke (y buX).
= VYMecTO paHuje OMILTE CPIICKOXPBATCKE HOPME, CaAd

ce cenM$HKyje HOpMA CPIICKOT jE3UKA.

» Hema nypusma y opHOCY Ha Kpoatuame (pedn mpey-

3€TE U3 XPBaTCKOT).
= Ispahen je npaBonuc cprickor jesuka.

= [Joapxasa ce ynorpeda hupuanue, xoja ce cmarpa
yrpoxenom cse Behom ynorpedom aatnnune, Hapo-

4UTO KOA MAahux reHepanuja.

= HacraBuu nporpamu u yI,ISCHI/IuI/I Yy OCHOBHOj U
CPEAO0j IIKOAU ychabeHI/I Cy Ca HOBOM CTaHAApPA-

HOjE3MYKOM CHTYaLIHjOM.

Cranaapamsaumja cpneckor jesuka
WHCTUTYLMOHANIM30BaHA je kpo3 Opbop 3a
CTQHAAPAM3ALM]Y CPMCKOT [€3UKa,
mefyakaaemujcko u meflyyrnusepsutercko Teno.

3.4.2 OcaBpemetrbrBatbe HOPME

Oadop 3a cTaHAapAM3aLMjy CPIICKOT je3HKa je OpraHu-
30Ba0 M3PaAy CepHje OIMHCHO-HOPMATHBHHUX MOHOIpa-
duja koje Tpeda Aa HPHUKAXKY CaBPEMEHO CTakbE je3UKa
U [IOHYAC HOpPMaTHBHa peuierba (pocasa cy odpabene:
TBOpda peun, cunTakca u poHoaoruja). Aower je Behn
dpoj HopMaTHBHUX NpenopyKa. 3BaHMYHH [IPABOIIKC je

ABa IIyTa OC?IBPCMCH)I/IBaH.

3.4.3 HeroBarbe je3anukor ysyca

OASOP 33 CTaHAAPAM3AIIMjy CPICKOT je3HKa (CBojHM
npenopyKaMa), APpYLITBO 3a CPIICKH je3HK M KHbMIKEB-
HOCT (mydAMKaLMjaMa 1 OPraHH30BabEM TAKMHYCHHA U3
CPIICKOT je3UMKa M jE3UYKE KYATYPE 32 YIEHHUKE OCHOB-
HHUX M CPEAUX 1IKOA2), Martnua cpricka (opranusosa-
HEM PaAd HA U3PAAU HPABOIKCA, CBOJUM ITyOAHKAIIU-

jaMa M OpraHM3OBaECM CaBETOBaiba O je3UKY), Bykosa

3aAy>kOMHa (CBOjUM ITyOAMKALIMjaMa H OPTaHU30BABEM
TPUOMHA U CABETOBAA O jesyn(y) U pa3He ApyTe HHCTH-
Tyluje, II0jeAHE U3AABAYKE Kyhe U PEAAKIHjEe AHEBHUX
AMCTOBA M PEAAKIIMJE PAAUO U TB nporpama, Kao u je-
3UYKHU CTPYYHALM U AYOUTESU MATCPHHET je38HKA TPYAC
CE AA A3Jy CBOj AOIIPUHOC YyBarby HPAaBUAHOCTH U YM-

CTOTE CPIICKOT je€3UKa Y IIUCAHOj U YCMEHO] yrIOTpCSI/I.

3.4.4 Oprosop Ha cBe Behu yTvuaj eHrne-
CKOr |e3unKka

Hctuue ce HOTPCSa 3a 3aMCIHbHBabCM CHITACCKHX PCYH U
Hspasa CpHCKI/IM, Kao M 32 3aMCHHUBAKBCM KAAKHPAHUX
IIPpEBCACHUIA Ca CHIACCKOT (ayTCHTI/I‘IHI/IM) CPIICKHM pE-
YHuMa U I/I3p3.SI/IMa. (LHI/IPC Y3CB, OBAC CITaAd U OTHOp CBC

Behoj ynmorpedu aarunnne.)

3.4.5 Tobomware crara y obnactu nek-
cukorpadmije

ITokaama ce ce Beha makma Aekcuxorpaduju, jeAHO-
JE3UYHO] U ABOjE3UYHO). I/IapabeH j€ BEAHKH jEAHO-
TOMHH PEYHHK CaBPEMEHOT CPIICKOT je3UKa, 32 KOJUM Ce
occhaaa Beanka morpeda. MoaepHusyje ce paa Ha us-
PaAU BEAHKOT aKAACMUJCKOT PEYHHKA CPIICKOT je3HKa.
IIpeBoae ce 3axoHM 1 npomHcH Koju Baxe y EBporickoj
yuuju [15], kao n mehynapoann cranaapau [16], ykwy-

ayjyhu TepmMuHOAOLIKE CTaHAZpAE.

3.5 JESNK N OBPA3OBALE

[peamer Cpiicku jesux u xrwuncesHocii je jepan op durt-
HUX IIPEAMETA Y OCHOBHOJ U CPEAHOJ IIKOAH. MebmiM,
HACTaBa je KOHLCHTPHCAHA Ha PAaBHAHO IIHCAIE U TO-
BOp, 3Hambe O je3nKy (O IPaMaTHLIM U ACKCHILIN), 3HAIE
0 HCTOPHjH KIbIDKeBHUX (mHucaHnx) jesuka kop Cpda u
0 MOCTAHKY CPIICKOT CTAaHAAPAHOT jesuka. Ha oBaksoj
HACTaBHU Cy 0asnpaHa M MACOBHA TAKMHYCH:A U3 MaTCp-
1bET je3nKa (II0YeB OA BHIIMX Pa3peAd OCHOBHE LIKOAE).

HCAOBOA:HO ITAKIHE CC ITOKAAKbA HpaKTI/I‘IHOj yHOTpeSI/I



jesuka u pyHKLHOHAAHOj IHcMeHOCTH. JKema Aa ce Ha-
CTaBa 110 CBOJUM LIMAEBHMA M CTAHAAPAMMA TIPUOAMKI
HacTaBH y EBporickoj yHuju, Kao u HCS&AOBOAoaBajth/I
ycnecu yyenuka Ha PISA Tectupamy npeacraBsajy moa-
CTULAje 32 MOAEPHHU3AIIMjy HACTABE jE€3MKA U 32 HH-
CHUCTHpambe Ha QYHKIMOHAAHOj NMCMEHOCTH H KOMY-
HUKALMOHUM crocodHocTuMa. To ce oppaxkaBa U Ha
texyhy pe¢opmy mxoacrsa (LumeBH HacTaBe jesHKa,
cranpapan nocrurdyha, cuaadycn), kao n Ha modon-
mame kBasutera yudenuka. Ha dakyarernma yraas-
HOM HEAOCTAjy KypCEBU M3 CPIICKOT jE3UKA KOjU du cu-
cTeMaTcKH ocrocodsasaau dyayhe crpyumaxe 3a ycme-
HY NpodecHoHaAHYy KOMYHHKALUjy U OAroBapajyhy
¢ynxuMOHaAHY ucMeHOCT. IIpuMena jesudkux TexHo-
AOTHja CBAKAKO MOXXE AOTIPUHETH MOACPHU3OBAMY Ha-
CTaBe, HIIP. IPUMEHOM CHCTEMA 33 PAYyHAPCKU IIOTIIO-

MorHyTo yueme jeanxa (CALL).

3.6 MERYHAPOOHU ACMEKTU

3BaHMYHA YIIOTPeda M HACTABA CPIICKOT je3HKA Y Ap-
)KaBaMa y KOJHMa JKMBE ACAOBU CPIICKOT HApPOAA pe-
IYAMCaHa je 3AKOHOAABCTBOM THX ApskaBa. Hecranak
33jEAHUYKOT CPIICKOXPBATCKOT je3HKa U 3BAHUYHO IIO-
CTOjame MocedHUx je3auKa INTOKABCKE MPOBEHH]jEHIIUjE
OAPA3HAO C€ Ha OPraHM3ALM]y HACTABE HEKAAAIIEET
CPIICKOXPBATCKOT je3UKA HA MHOCTPAHHM YHHMBEP3HTE-
THMa, K20 U Ha HasuBe GAKYATETCKHX OACEKA Ha KOjUMa
ce ApJKaAa Ta HACTaBa: CaAd 33 TE je3UKE, AAKAC U 32
CPIICKH je3HK (M KEMKEBHOCT), IIOCTOje MOCeSHN po-
rpaMu M AUIIAOME, ca BehuM MAM MambUM KOMOUHOBa-
HeM IIPEAMETA, a oAcend umajy 3dupHe Hasuse. ¥ Cp-
duju ce HACTaBAA IPAKCA OPraHU30BAkA ACTHUX IIKOAQ
3a CTpaHLC, aAM CaAd 3a CPICKM, a He CPIICKOXPBAT-
cku jesuk. Taxobe ce mamy somahu nHacraBHuim A2
paAe Kao ACKTOPH HA KATEAPAMA y MHOCTPAHCTBY. 3a
A€Ily CPIICKOT MOPEKAA OPraHH3Yje Ce Y MOjEANHUM 3¢-
MAdaMa AOAATHA HACTABa U3 MaTepher jesuka. [Torpeda

YCKAabI/IBa}La 3aKOHOAAQBCTBA U TCPMI/IHOAOI‘I/IjC Ca OHUM

y EBponckoj yHuju, yTHIIAj aHTAO-aMepHYKE KYATYpE Y
odaacTu 3adaBe U MeAMja U epeKTH rA0dasusaLje CBE
jage AOBOAE CPIICKH je3HK y BE3Y Ca APYTHM jE3UIINMA,
HapOYHUTO CHIACCKHM, U AQjy IIPEBOAMAAIITBY cBe Behu

MOACTHIIAj U 3HAY3j.

3.7 CPMNCKU JESNK HA
MHTEPHETY

Ankera [17] usspmena 2010. roause rosopu aa 50,8%
CTAHOBHHINITBA PECAOBHO KOPHUCTH PauyHAP U HHTCPHET,
a 43,7% CTaHOBHMINTBA HUKAAA HUje KOPHCTHAO pa-
aynap. Ilpema Apyrom mssopy [18], wak 55,9% mo-
IyAalldje KOPUCTU MHTEPHET, IIPU YEMY je CTOma pa-
cra 926,8% y mepuoay 2000-2010. ITpema ncrom
ussopy, y Cpduju Ha aan 31. asrycra 2010. duao
je 2237680 xopuchuka Pejcdyka, mro nmpescTaBsa
30,5% yxynue nonyaauuje. EaexTpoHcke ycayre jaBHe
apMuHHCcTpanHje (e-government) kopuctu csera 13,2%
CTAaHOBHHUIUTBA, AOK 38,5% He du HMKapa KOPHCTHAO
oBe ycayre. IproBuHy mpeko MHTepHETa KOPHUCTHAO
je csera 13% cranoBuumrBa. [lpema Pemydamuxom
3aBoAy 3a cratuctuky Penydamke Cpduje [19], xopu-
wheme HHPOPMALMOHO-KOMYHHUKALIOHE OIpEMe IO-
Kasyje pacT.

I[Tpema ucrom usBopy, 96,8% ¢upmu KOPUCTHAO je HH-
tepHet 2010. ropaune y nopehemy ca 90,2% y 2006, A0k
je 67,5% ¢upmu umaso cBojy Bed aoxauujy 2010. ro-
AuHe y nopehemy ca 52,9% y 2006. Y 2010. roannu
70,6% KOPHCTHAO je yCAyTe jaBHE AAMUHUCTpPALHjE.
ITopanu Penydanuxor 3aBoAa 3a CTaTUCTUKY U3 UCTpa-
xuBamwa u3 2010. Ha y3opky oa 2.400 pomahuncrasa
U MCTO TOAMKO IIOjEAHHALIA CTAPOCTU 0A 16 A0 74 TO-
AMHE IIOKa3yjy Ad MHTEPHET IPUKAYYaK UM 39 0ACTO
aHKeTHpaHuUX, Hajsume y Beorpaay — 51 oacro [20].
Aa IpHCTYI rA0SaAHOj MPEXH HE 3aBUCH CAMO OA TeX-
HMYKUX MOryhHOCTH Hero 1 04 3apaae, BUAU Ce U3 I10-

AaTKa A2 83% aomahuHcTaBa ca MeceuHUM HMPUXOAHUMA



BuIuM o 600 €Bpa MMa UHTEPHET, AOK T'a KOA OHMX Ca
npumaruMa HIKUM oA 300 eBpa uma 29% pomahun-
craBa. Hajsume nsyan, 91%, cBeTckoj Mpexxu mpucTymna
Ca ACCKTOII padyHapa, IeTHHA ca MOOHAHOT TeAedOHa, a
HEIITO Makbe OA TOTA Ca AAITOMA.

Kaa je ped o tuny Bese, ckopo noaosuna poomahuncrasa
y Cpduju koja xopucte unreprer uma ADSL npuxsmy-
YaK, YeTBPTHHA KaOAOBCKH HHTCPHET, a MOOHAHE ype-
baje 3a nosesusame xopuctu 29% ucnuranuka. Haj-
vewhe ce npucryma op kyhe (84%), sarum ¢ mocaa, oa
kyhe apyre ocode, y mkoau u Ha pakyarery, a Tek 3,8%
u3 unTepHer Kadpea. Hajsacrynmenuja xareropuja na
MPEXH CY CTYACHTH, 4aKk 95%. AKO Huje ped 0 MOCAOB-
HUM 002aBe3aMa, HHTEPHET Ce HAjBUIIEC KOPUCTHU 32 CACK-
TpoHCKy momry — 78%, 3arum 3a 3a6aBy (nrpe, pua-
MOBH, My3HKa) — 55%, 3a uuTame wramne — 41% u
3a yuewe — 23%. Hajnonyaapuuje cpricke Bed crpa-
Hulle cy nopraau ca Becruma (Banu [21], 592 [22], Ha-
caosu [23] u PTC [24]). Hajnocehenuju aomahu nop-
Taa je Krstarica [25], koja ykwy4yje npetpaxupadky Ma-
mMHY, XypHe AHeBHe Bectr 13 Cpduje, KaTaAor AOKaA-
HHX CTPaHMI[A IPYIIHUCAHUX I10 TEMATULIHM U Pa3HOBPCHE
ApYyTe cappixaje.

Excnepumenr sanoder 2005. yohemem aokaaHe mpe-
TpakuBauke MamuHe Pogodak, xoja je npetpary npuaa-
rohasasa Mmopdoaoruju cprckor, okonyat je 2010. xao
HenpoduTaduaaH.

Bukumneauja Ha CpIICKOM IIPEACTaBAA U3BOP Pa3HOBP-
CHHX jesmukux moaaraka. OHa caapxu oko 142.000
YAaHaKa M HaaasH ce Ha 28. Mecty [26] y cBeTy y moraeay

dpoja odjaBmennx yaanaka. Bukuneauja Ha cprickoxp-

BatckoM [27] je Mama u uma oko 40.000 ysanaka. Cao-
dopaH mpucTyn jesndkum nmoaaunma je moryh u npexo
noprasa Pacitixo [28], Anitionoinja cpiicke xrumncesno-
cttin [29] u Tpancioeiiuxa [30], xoju capapxe yraaBHOM
KIbIDKEBHE TEKCTOBE.

BupsHBOCT 1OjeAMHHX CTpaHa ca CaapXKajeM Ha
CPIICKOM je TIPHBPEMEHO APAMaTUYHO ITaAd TOKOM
2010. xao mocaeAmIa IpeAacka ca TON-AOMEHA YU Ha
Is.

Hajuemhe xopumhena Bed amamkauuja je mperpara
Beda. OHa yKkawydyje ayToMaTCKy 0dpaAy jesrka Ha BHILE
HUBOA, IITO he SUTH AeTasHMjE OIHCAHO Yy APYTOM ACAY
osor Tekcra. OBakBa odpapa ykaydyje npedubeHe je-
3MYKE TEXHOAOTHje KOj€ C€ PA3AMKYjy 3a CBAKM jE3HK.
3a cprcky, kako je Beh momenyro, npodaemu Hacrajy
3dor oaHoca usmelyy aarnanynor n hupnanusor nucma,
€KaBCKUX U MjE€KaBCKUX BapHjalyja, I‘Pa(l)CMCKI/IX Bapu-
jauuja y odAHKy AeMe, K20 U MOPPOAOIIKOT dorarcTsa.
Kopuctu koje kopycHHLM HHTEPHETA U A0OaBAAYH Ca-
AP>Kaja Ha Bedy MOT'y AQ HMajy OA je3HYKUX TEXHOAOTHja
MOJKAQ CY Malbe OYMIACAHE, HA IIPHUMEP, Y Ay TOMATCKOM
npesohermy Bed caapikaja ca jeAHOT jesHKa Ha APYIU.
Ynpkoc BUCOKOj LieHH PydHOT npeBol)ema, peaaTHBHO
MaAO j€3UYKUX TEXHOAOTH]a j€ Pa3BHjEHO U IPUMEHEHO
y 0AHOCY Ha youeHe notpede. Pasaor 3a To Mosxe dutn
Y CAO>KEHOCTH CPIICKOT je38HKa M OPOjHHM TEXHOAOTHU-
jaMa Koje je MOTPpedHO YIIOCAUTH 34 pasBoj THIIMYHE je-
sudke anaukanyje. Y caeachem opemky npeacrasuhemo
IIPETAEA JEBUYKUX TEXHOAOTH]a H OCHOBHE odaactu npu-
MEHe, K20 U OLIeHY TeKyhe cuTyanuje y moapiimy jesud-

KHMM TEXHOAOTHjaMa CPIICKOT je3UKa.
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JESNYKE TEXHOJTOTUJE 3A CPTCKH

JESNK

Jesuuxe TexHoaoruje cy copTBEPCKU CUCTEMH IIPOjEKTO-
BaHU 34 PaA ca IPUPOAHHM jesunuma. 3dor Tora ce oBe
TEXHOAOTHj€ YECTO IIOABOAE TTOA TEPMUH ,TEXHOAOTHja
npupoAHuX jesuka’. IIpupoanu jesunu ce jaBnajy y ro-
BOPHOM M ITHCAHOM OSAI/IKy. Haxo je roBop HajcTapuju
U Ca CTAHOBUINTA YOBEKOBE €BOAYIIMj€ HAjJIPUPOAHHJU
HA4YMH je3UYKe KOMYHHKALIUje, KOMIIACKCHE HHpOpMa-
LUje U CBEOOYXBATHO AYACKO 3HaEbe Ce deAeKe M Ipe-

HOCC y NMCAHOM OSAI/IKy.

ToBopHe n TexcryaaHe TexHoaoruje odpabyjy u mpo-
U3BOAC je3HK Yy OBa ABa OOAMKAa UM 00a KOpHUCTe ped-
HHKE U TPAMATHYKA H CCMAHTHYKA [TpaBHAd. 10 3Ha4n
Aa je3UYKE TEXHOAOTHjE MOBE3Y)Y jE3UK €A PASAUYUTUM
0dAMIIMMA 3HAKbA HEBABUCHO OA MEAH)A (I‘OBOPHI/IX HAH
T€KCTyaAHI/IX) KojuMa cy npeactaBseHa. Canka S5 nay-

CTpYj€ M€j3aXK JeBUIKUX TEXHOAOTHja.

Kaaa komyHnuupamo, Mu KOMOHMHYjeMO je3HK ca APy-
TMM HaYMHHMMa KOMyHHKAlMje U APYTHMM HH$OPMALiH-
onuM Mepujuma. Tosop ce, Ha mpumep, KOM6I/IHij ca
FECTUKYAALIjOM M MUMHKOM. AMIMTAAHH TEKCTOBH C€
HoBe3yjy ca caukaMa u 3BykoM. PuamoBu Mory aa ca-
AP>KE je3HK U y TOBOPHOM H y mucanoM odauky. [Tpema
TOME, TOBOPHE U TEKCTYaAHE TEXHOAOTHje Ce NpeKAa-
I1ajy ¥ KOOTIEPUPajy Ca MHOTUM APYTUM TEXHOAOTHjaMa
KOje OAAKILIABajy 00pasy MYATHMOAAAHE KOMYHHKALHje

U MyATUMEAMjAAHHX AOKYMEHATa.

Y TekcTy koju caeau pasmorpuhemo raaBHe odaactu
IPUMEHE jE3UYKHUX TEXHOAOTH)a, A TO CY jE3UYKE MPO-

BCpE, NMPETpaKUBABLC BCS&, TCXHOAOI‘I/ij TroBOpa U Ma-

IMKMHCKO HPCBOI:)CH)C. OsBo yKAoy‘lij aHAHKaHI/IjC u

OCHOBHC TCXHOAOI‘I/IjC Kao ITO Cy:

® JCIpaB;albe MPABOMUCHHX IPENIaKa;

" JIOAPIIKA CACTABMAAY TEKCTA;

® PayyHApPCKU IIOTIIOMOTHYTO yYEIbE jE3UKA;
= npeTpakKuBame HHPOpPMaIHja;

= eKCTpaKiuja nml)opMaunja;

= OATOBOpH HA IIUTaHa;

= pPE3UMHUPAbE TEKCTA;

= Ipeno3HaBae rOBOPA, U

® CHHTC3a ropopa.

Jesnuxe TexHOAOTHjE IIPEACTABAA]Y AODPO AcPUHUCAHY
HCTPaXMBAIKY 00AACT ca OOMMHOM OIIUTOM AHTEPATy-
pom. 3auHTepecoBanu unTaouu ce ynyhyjy Ha caeache
pedepenue: [31, 32,33, 34].

Ilpe Hero wWTO PasMOTPUMO HaBEACHE OOAACTH IIpH-
MeHe, yKpaTKo heMo 08jacHUTH apXUTEKTYpy TUITHYHOT

j C3UYKOTCXHOAOIIKOT CHUCTEMA.

4.1 APXUTEKTYPE
ATTTIMKAUMIA

Tunuune codTBEpCKe anmAUKALIMjE 32 oSpaAy jesuka ca-
CTOje Ceé OA HEKOAMKO KOMIIOHEHATA, KOje OAPaXKaBajy
pasamdnre acrexre jesuka. Cauka 6 Ipukasyje BeoMa
M0jEAHOCTABASEHY APXUTEKTYPY Ha KOjy CE MOXKE nauhu
y TUIIMYHOM cHCTeMy 3a odpaay Tekcra. IIpBa Tpu mo-

AyAad oSpaby)y CTPYKTYPY M 3HAYCIHC YAA3BHOI TCKCTA:
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5: KoHrtekcT je3nukmnx texHonoruja

1. Ilpunpemua odpapa: ummherme mosaraka, aHaau-
3Upamke HMAU yKAamambe (POpPMATHpama M OTKpPHU-
BAlb€ YAASHOT je3HKa. Y CPIICKOM jE3HKY OBaj MO-
AYA MOXE A2 IIOMOTHE y paspellaBamby hupuandko-
AQTUHHYKOT ABOjCTBa, KaO M €KaBCKO-UjeKaBCKOT

ABOjCTBa.

2. rPaMaTI/I‘IKa AHAAM3A: IIPOHAAAXKCHC rAArOAa U IbC-
TOBHUX OSjCKaTa, MOAI/ICIDI/IKaTOpa U OCTAAUX KOHCTH-

Ty€HATa, K40 U OTKPUBAE CTPYKTYPE PEUCHHIIE.
Y YKTY!

3. CeMaHTHYKa aHaAM3a: paspellaBaibe BULIC3HAYHO-
ctu (1. yrphusame oprosapajyher snadema peun
Y AQTOM KOHTEKCTY); paspemasatbe anadopa (Tj. Ha
LITa Ce OAHOCE 3AMCHHULIE) M peepEHIIN Y H3PasHMa;
U IIPEACTABAAE 3HAUCHA Y MAUIMHCKH YUTAUBOM

08auky.

Haxon aHaause texcra, Moayau nocsehenn cnennduy-
HHM 3aAaliMa oSaBmajy MHOTE Pa3AMYMTE OIlEpallHje,
K0 LITO Cy Ay TOMATCKO PE3UMHPAIbE U IIPEracAare dasa
noaaraka. OBaj IOjEAHOCTABASECH U MACAAM30BAH OIIHC
ApXMTEKTYPE alAMKAIMja UAYCTPYj€ CAOXKEHOCT aIlAU-
KallMja je3UIKUX TEXHOAOTHja.

Iomurro yBeaeMO OCHOBHA MOAA IPUMEHE, aahemo Kpa-
TaK IIPETACA CTaba y MCTPAXKHBaWby U 00pasoBamy 3a
je3anyKe TEXHOAOTH)E, 4 3aKnpy4dnheMo mperaeaoM mpo-
Ha

KPajy OBOT OA€mKA HPCACTaBI/IhCMO KaKo I10 MpoIieHaMa

IIAUX H TCKth/IX HCTPAXKUBAYKHUX ITpOrpama.

CTPY4ibaKa U3TACAQ HOSI/IHI/Ija OCHOBHHX jCSI/I‘-IKI/IX aAara

U pecypca y HpOCTOpYy 4Mje AUMEH3HUjE MEPE AOCTYII-
HOCT, 3PEAOCT, KBAAMTET i canyno. Omura cuTyaruja
JE3MYKUX TEXHOAOTHja 32 CPIICKU jE3UK PE3UMHUPAHA je

tadeaom 12.

4.2 OCHOBHA IMNMOJbA
MPUMEHE

Y oBoM opemKy noceeTuhemo MaKEbY HAjBAXKHUJUM je-
3MYKOTEXHOAOUIKMM AAATHMA U PECypcHUMa H aahemo
IIPErA€A AKTUBHOCTH HA MOAPYY)Y jE3UYKUX TEXHOAO-

ruja y Cpduju.

4.2.1 Tposepa je3nka

CBaxo k0 KOpHCTH aAar 32 odpaay peun kakas je Mi-
crosoft Word Haumao je Ha KOMIIOHEHTY 3a IIPOBEpY,
KOja yKa3yje Ha IPelIKe y MPABOIKCY U HYAU UCIIPABKE.
IlpBu mporpaMu 3a MCIIPaBKY HMPABOIMCHHX IPEIIaKa
[IOPEAMAH Cy AUCTY pedr u3Bal)eHHX U3 TeKCTa ca ped-
HHKOM IIPABHAHO HCIIHCAHUX pedd. AaHac Cy TH Ipo-
rpamu moctasd BeoMa Hanmpepnd. Kopumhemenm je-
3HYKH 3aBUCHHX AATOPUTAMA 324 IPAMATHYKY aHAAM3Y
MOTY Aa Ce IIPEIO3HAjy TPEIIKe Be3aHe 32 MOPPOAOTH)y
(Hnp. 0dAMIM MHOXMHE), CHHTAKCY, KaO IUTO j€ OACY-
CTBO TAAQTOAA HAH HECAAIalbe TAATOAA €A CYOjeKTOM y
AuLLy, dpojy uau poay, Ha ipumep y “Ownu je tucano tin-

emo.” Tla HIIakK, BChI/IHa IIporpaMa 3a ipoBEpy NpaBoIMca
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6: TunnuHa apxuTekTypa cuctema 3a obpagy Tekcta

nehe nponahwu rpemke y cacachem rexery [35]:

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

Miss steaks ayc can knot sca.

Aa du ce Morae younTH 0BaKBe rpelKe, y MHOTUM CAyYa-
jeBuMa je moTpedHa u aHaau3a koHTekcTa. Ha npumep:
Aa AH ped Tpeda Aa dyae HalMCaHa BEAUKHUM CAOBOM Y

CPIICKOM jE3UKY UAU HE:

= Ausuo ce Pyxcu.

= AuBuo ce pysscu.

Aa 8u ce 0BO MOCTUIAO, MOT'Y C€ KOPHCTHTH IPaMaTHKE
crenudUYHE 32 AATH je3UK, IUTO 3aXTeBAa MHOIO pajd
BPXYHCKHX CTPy4maKka A2 OM ce OHE yrpasuae y cod-
TBEP, HAH CE MOTY KOPUCTUTH TaKO3BAHH CTaTHCTHIKU
jesanmdku MoaeAd. TakBu MoOAeAM ce 3acHHBajy Ha H3-
padyHaBamwy BepoBatHohe aa ce oapehena ped nojasu y
crieuGUIHOM OKpPY>XKerby (HIIp., HCIIPEA HAM U3a OAPE-
hennx peun). Ha npumep, cexBenuyja peun #1a6a 1a-
iyHa MHOTO je BEPOBATHMja OA CEKBEHIUjE #4464 Aa-
iyna (Aaiyna je nspaBad). CTaTHCTHYKH je3HYKH MO-
ACAH CE MOTY ayTOMATCKH MU3BECTH U3 BEAUKE KOAMYHHE
(ucnpaBHUX) jesMYKUX MOAATaKa (KOjH ce 30BY TEKCTY-
aaHH KopmycH). Ao capa cy ou npucTynu KopuutheHu
¥ IPOLICHUBAHU 3a [IOAATKE HA CHIACCKOM jesuky. OHu

ce, MCBYTI/IM, HC MOTY YBCK AMPCKTHO IPUMCHHUTHU Ha

Ccpricky jesuk nmajyhu y BUAY BeroB cA0dOAQH pea pedn

u dorary gaekcujy.

lNpoBepa je3nka ce He KOPUCTU CAMO Y
anatMma 3a obpagy TeKCTa; oHa ce NpuMetbyje
My CUCTEMMMA 30 NOAPLLKY MUCAHDY.

IIpBu noxymaju Aa ce passuje copTBep 32 IPOBepy mpa-
BOIIKCA 33 CPIICKH jE3UK Y4HIEHH Cy jou Kpajem 1970-
ux [36] u duam cy MoTHBHCaHH MPOdAEMHMA Ha KOje
Cy HamAa3HAC BeAHKe n3paBaike Kyhe. Aanac je caodo-
AQH MOAYA 32 IIPOBEPY IIPABOIIMCA 32 CPIICKHU jE3UK AO-
crynan 3a OpenOffice [37] Ha pasamanTnm oneparus-
HUM CHCTEMHMa, a IIOCTOjH U 3aHaTCKU uspal)eHn npo-
u3Boa, maker RAS [38], KOjH je pasBHAA KOMIaHHja Sr-
bosof u xoju ce Mopa 3acedHO MHCTaAupaTH 3a CBaKOT
KOPHCHHKA.

I[TpoBepa jesuka ce He KOPHCTH CaMO y aAaTHMA 32 00-
paAy pedn; OHa ce IPUMEHYjE U Y ,CUCTEMUMA 32 TIOAP-
LIKY [IMCABBy TEKCTA, Tj. COPTBEPCKUM OKPY>KECHUMA Y
KOjUMa Ce IUILY IPUPYIHULHU U APYTa AOKyMEHTALHja
3a CAOXKEHE IIPOU3BOAEC MHPOPMALMOHUX TEXHOAOTH]a,
3APABCTBCHE 3AIUTHTE, HEDKebepcTBa M Ap. [Taamehu ce
aadu Kymaua sdor norpemHor kopuihema u saxrTeBa
32 OALITETOM AO KOJUX Su morao sohu jep cy MHCTpPyK-
uje 32 ynotpedy duae AOLIE HAH MX OHH HHCY AOOPO
pasyMeAH, KOMITaHHje Cy IOYEAC CBE BHUIUE NAXIE Ad

HOCBchyjy TEXHMYKO] AOKYMEHTALIUjU ycpeAcpcbyjth
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7: MNposepa je3nka (cTATUCTUUKA; 30CHOBAHA HA NPABUIUMA)

ce ucToBpeMeHo Ha MehyHapoaHo TpkuTe (KpO3 Ipe-
BOA HAM AoKaamsanyjy). Hanpeaak y odpaau npupoa-
HIX je3UKa AOBEO je AO CTBapama COPTBEPA 32 IOAPIIKY
MHCAakY TEKCTA KOjU ITOMAsKe ayTOPHMA TEXHUYKE AOKY-
MEHTALIUjE Ad KOPUCTE PEYHUK U PEYEHUIHE CTPYKTYpE
yckaabyeHe ca paBHAMMA CTPYKE U Ad IIOLUTYjy TEPMHU-
HOAOILKA OTPaHUYCHA KOja BhHIX0Ba KoMITaHuja Hamehe.
ITposepa jesuka Huje moTpedHa caMo y cUCTeMUMA 32
IPOBEpY IPABOIKCA U 3a IOAPIIKY MHCatby TekcTa Beh je
BAKHA U 32 PAYYHAPCKH IMOTIIOMOTHYTO VY€€ jE3UKA, A
IPUMERYjE CE U 32 Ay TOMATCKY KOPEKIU]y YIIUTA KOjU CE
II0CTaB»>ajy MALIMHAMA 32 IPETPAKUBAKE BEda, KAO LITO

< b
cy I'yraoBu npeasosu tuma ‘Aa AM cTe MUCAMAH Ha...

4.2.2 TMpetpaxueatrbe Beba

Aanac je nperpaxuBame Beda, HHTPAaHETa U AMTHTAA-
HuX SUOAHOTEKA BEPOBATHO HajpacIpoCTpambeHuje KO-
pnmhex—be jE3MYKMX TEXHOAOTH)ja, KOj€ je HIIaK HEAO-
BOAHO pasBujeHo. Mamuna 3a nperpaxusame Iyra
(Google), xoja je orodeaa ca pasom 1998, sanac ce xo-
puctu 3a oko 80% cBux ynuTa Ha Bedy WIMPOM CBeTa
[39]. Taaroam ,,ryraaru/usryraaru’ cy y peAOBHO] yIIo-
Tpedu y cprckoM jesuky. Hu cymeba (unrepdejc) sa
IIPETPaKUBAbE HU IIPHKa3 poHal)eHHX pesyarara HECY
Cce 3HAYajHO IPOMEHHAM OA IIpBe Bepsuje. Y Tekyhoj
Bepsuju I'yra Hyan MoryhHocT nenpaske norpemso Ha-
IHCaHUX pedn, a Takohe je yrpaano u ocHosHe mMoryh-
HOCTHU 32 CEMAHTHYKY IIPETPAry Koje MOTy Aa II000Mm-

ma]y TAYHOCT HPCTP&I‘C aHaAI/IBI/IpaH)CM 3Ha'4CHma yIIUT-

Hux TepmuHa y Kourekcry [40]. Yenex I'yraa moxasyje
AQ Y3 BEAMKY KOAMMHMHY PacllOAOKHBHUX MOAATAKA H Y3
xopuherme ePUKACHNX TEXHUKA 32 MHACKCHPAIbE THX
II0AATaKa, IPUCTYII KOjH C€ 3aCHUBA YTAABHOM Ha CTaTH-

CTHITH MOXE AA AOBEAE AO SaAOBOA)aBajth/IX pesyarara.

ITa unaxk, 3a osSmmnje 3axTeBe 3a MH$OpMaIHjamMa
HEOIIXOAHO j€ YKAYYMBABE U AYyOMEI AMHIBHCTHYKOT
3HaFba 332 CEMAHTHYKY aHaAu3y. ExcrniepuMenTu ca xo-
puuthemeM AEKCHIKHX pecypca Kao LITO Cy Te3aypycH
Y MALINHCKH YUTAUBOM ODAUKY H OHTOAOLLUKH jE€3HYKH
pecypen (ump. WordNet sa enraeckn nan CpnHer
3a CPIICKH), AOBOAHAH CY A0 MOJOMIIARA Y IPOHAAR-
KEIy CTpaHULa KopuuthemeM CHHOHUMHHX TCPMHHA,
HIID. AULOMCKA EHEPIUJA U HYKACAPHA EHEPIUJA, UAU TIPE-
TPKUBAMEM IIPEKO joll cAaduje MOBE3aHHX TEPMUHA

KaKBH Cy deau AYK U HeULtbax.

Caeacha reHepallyja MalliHa 32 IPETPAKUBAKE he mo-
PAaTH AA YKAYYH JOII MHOTO HAITPEAHM)E jEBUIKE TEXHO-
Aoruje, MocedHO A2 du Morae Aa ce u3dope ca ymuruma
KOjH CE CACTOje OA MUTAbA UAU HEKE APYTE BPCTE pede-
HHIIE YMECTO OA AHCTE Kay4yHUX peud. Ha nmpumep, sa
KOPHCHUKOB YIIUT Aaj mu auciiy xomianuja xoje cy ipe-
‘y3eilie 0 cipare gPyiux KOMUAHUA Y HOCAEGroUX theill 10-
JUHA, je3TIKOTEXHOAOIIKH CHCTEM MOPa AQ AaHAAM3HPA
PEYEHHUITY HA CHHTAaKCHYKOM U CEMAaHTUYKOM HUBOY, K0
1 Aa 08e3dean nHACKC Koju omoryhasa §p3o mpoHaaa-
XKEHE PEACBAHTHUX AOKYMEHATa. 32 A0OHjarbe 3aA0BO-
maBajyher OATOBOpa TPeda Aa ce IIPUMEHU CHHTAKCHYKO

Imapcupame Ad SI/I CC aHAaAH3HPpAAA T'PaMATHYKA CTPYK-
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8: Mpetpaxusatrbe Beba

Typa pedYeHHLC U Ad OH Ce YTBPAHAO Ad CE TPaxke KOM-
MaHHUje KOje Cy IPEY3EeTe, A HE OHE KOje Cy Ipey3eAe
Apyre kommanuje. Takobye, uspas y sociegrux iei io-
guna Tpeda aa ce odpaau Aa Su ce yTBPAHMAO Ha Koje
ce ropure oaHocu. Konauno, ynut xoju ce odpabyje
Tpeda A2 ce CPaBHHU Ca OTPOMHOM KOAMYHHOM HECTPYK-
TyPUpPaHHX IOAATAKa A2 O ce mpoHAamAN Acanhu uH-
¢opmarnuja xoje kopucHuK Tpaxku. OBo ce 0dMYHO Ha-
3UBA ,IIPOHAADKEIbE HHPOPMALH)a’, ITO YKoy Yyje IIpe-
TPaKUBAMbE U PAHTHPABE PEACBAHTHHjUX AOKyMEHATA.
Ocum Tora, Aa du ce reHeprcasa AMCTa KOMIIAHU]a, T10-
TpedHO je Aa ce M3 AOKYMEHTA U3BaAe HHPOpMALIHje Ad
ce oapeleHa HuCKa peun OAHOCH Ha MMe KOMIaHH)e.
Ogaj nporec 30Be ce ,[IPENO3HABabE HMCHOBAHHUX CH-

THUTETA .

Jour 3axTeBHHjU €Yy HOKYLIAju CpaBEmUBama YIHTA Ca
AOKYMEHTHMA KOjH CY 3aIlIUCAHH HA PA3AHYUTUM je3H-
uMa. 3a BHILCjE3UYHO IPOHAAAKEHEe HHOpMaIja
IIOTPESHO je A Ce Ay TOMATCKHU TIPEBEAC YIIUT Ha CBE MO-
ryhe usBopHe jesuke, a satum Aa ce nponalena nudop-

Maliuja IPEBEAE Ha LIMAHHU jE3HK.

Cnepeha reHepaumja npeTpaxuBaukmx
mawnHa mopahe Aa yK/byuu MHOTO
HANPeAHU]Y |€3UUKY TEXHONOTH]Y.

Cse Behu mpouenar moparaxa je pAoctymnas y gopmary
KOjU HHUje TeKCTyaAaH, o noBehasa saxTese 3a cepsu-
cuMa Koju oMoryhaBajy MyATHMeAHjaAHO IPOHAAAKEHE
UHPOpMaLHja, HITP. IPOHAADKEHE HHPOPMALHja y CAU-
KaMa ¥ ayAHO U BUACO IIOAALIMMA. 32 ayAHO U BHACO Ad-
TOTEKE TO YKAY4Yje MOAYA 3a IPEIIO3HABAIbE TOBOPA, Ad
dM ce KOHBEPTOBAO FOBOPHU CAAPIKA) y TEKCT HAH o-
HETCKY PEIPEe3eHTALHjy ca KOjOM Ce KOPHCHHUKOB YIIUT
MOXE CPaBI-HBATH.

ITonyaapre aokaunje y Cpduju xoje Hyae MoryhnocTH
nperpaxuBama, kao wro cy B92 u Kperapuua, ocaa-
ajy ce yraaBHOM Ha cepsuce I'yraa [41]. ITokymaj pa ce
yBeA€ MALIMHA 32 IPETPAXKUBaHE Koja Ou 0daBrasa nc-
KAY4UBO IIPETPAry HAAOAC AOMEHA IS  Koja du draa Ae-
AUMMYHO IIPUAArol)eHa crietnpUIHUM CBOjCTBHMA CPIT-
cxor jesuka HamymTeH je 2010. roause xao Henpou-

tadunan. Oppehen Spoj Maaux u cpepwux npeayseha
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PpaAx Ha IPpOIIHPHUBAIGY HNPCTPAXKUBAYKUX CCPBUCA, AAHU
YTAQBHOM 34 CTPAHC NAPTHCPC M 32 CHIACCKH jCSI/IK.

y HCTPAXKUBATKOM OKPYXCIbY CY OSQBA)CHI/I CKCIICpH-
MCHTH Ca CUCTCMHMaA 3a HPOIJ.II/IPI/IBaH)C ynura KOjI/I cy
MalllMHaMa 3a IIPETPAXKUBABE CAAAH YIIHUTC IIPOIIHUPU-
BaHC MOpCl)OAOH.IKI/IM peiHHIMMa U BI/IIJ.ICjCSI/I‘lHI/IM ce-
MaHTHUYKHUM MpceKaMa. OsBu CKCIICPUMCHTH CYy AAAH 3a-
HHUMMSdHUBEC U KOpI/ICHC pCSyATaTC Yy paSHOBpCHI/IM AOMEC-

HHMa.

4.2.3 ToBopHa MHTEPAKUMa

ToBopHa mHTepakiuja je jeAHO OA MHOTHX HMOAPYYja
IPUMEHE KOja 3aBUCE OA TOBOPHE TEXHOAOTHJE, Tj. TEX-
HOAOTHja 32 oSpaAy FOBOPHOT je3MKa. TeXHOAomja ro-
BOpHE MHTEpaKlHje je OcHOBa 3a uspaay cymeha koje
AO3BOMSABAjY KOPHCHHKY A2 KOMYHHITMPA Ca MalIMHAMA
kopucTehy roBOpHU jesuK yMecTo rpagHuKor AUCIIAC)a,
TACTaType MAU Mulla. AaHAC ce TaKBe TAACOBHE KOPH-
canuke cymehe (voice user interfaces — VUIs) oSuuno
KOPHCTE 32 TIOTITYHO UAM ACAUMUYHO ayTOMATH30BaHE
cepBHce KOje KOMIaHHje IPeKo TeaepOHA HYAE KOPH-
CHHUIIMMA, 3aIIOCACHHUMA HAU mapTHepuMa. IlocaoBHu
AOMEHHU KOjU CE Y BEAUKO] MEPH OCAAKajy HA TAACOBHY
KOPHCHHYKY cyMeby jecy dankapcTBO, AOTHCTHKA, jaBHU
IPEBO3 U TEACKOMYHHKALHje. TeXHOAOrHja 32 TOBOPHY
MHTEPAKLUjy c¢ OCHM Tora Kopuctu u 3a cymebe ca
oppehenum ypehajuma, unp. y naBuranuonum cucre-
MHMa y KOAMMa, 1 32 Kopumherme roBopa Kao aATepHa-
THBE IPapHIKHM HAU OCETASUBUM Ha AOAUP KOPHUCHUY-
KUM cyMehama, HIIp. y maMeTHUM TeaepOHHMA.

[oBopHa HHTEpaKIIUja CACTOjU Ce OA YETHPH TEXHOAO-

ruje:

1. Ayromarcko mnpemosHaBame ropopa (Automatic
speech recognition — ASR) je 3aay>xeHo 3a yrBphu-
Bak-€ KOj€ PEYM Cy CTBAPHO UBIOBOPEHE KAAQA j€ AATa

CEKBEHIIHja 3BYKOBA KOjY j€ IPOU3BEO KOPUCHUK.

2. PagymeBame IPHUpPOAHOL je3MKa IIOAPA3yMeBa aHa-

AHM3Y CHHTAKCHYKE CTPYKTYpP€ KOPHCHHKOBOT HCKasa

U BCTOBY UHTEPIPETALH)Y Y CKAAAY Ca HAMCHOM
oapehenor cucrema.

3. Ympasmame aujasorom oapebyje xojy akuujy Tpeda
IPEAY3ETH 32 AATH KOPHCHUKOB yAa3 U AaTe QyHK-

ITHMOHAAHOCTHU CHUCTEMA.

4. Cunresa rosopa (TekcT y rosop, uau Text-to-
Speech, TTS) ce kopuctu 3a TpanchOpMaLHjy OATO-
BOpa CHCTeMa y 3BYKOBe Koje he kopucHuk npumutu

Kao HU3Aas.

I'xaBHH H3a30B je MOCEAOBaE CHCTEMA 32 ayTOMATCKO
IIPENO3HABAKE€ TOBOPA KOjHU IIPENO3HAj€ PEYH KOj€ je KO-
PUCHUK H3rOBOPHO WITO je mpeuusHuje moryhe. OBo
3aXTeBa HAU AA CE OTpaHMYH orcer Moryhux xopucHu-
KOBHUX HCKA3a Ha OTPAHHYEH CKYII KAYYHHMX PEYH HAH
A CE PYYHO H3TPAAC jE3UYKH MOACAM KOjU ITOKPHBAjy
IIHPOKU OIICET KOPUCHHKOBUX HCKa3a Ha IPHPOAHOM
jesuky. Kopumhemem TexHuka MammHcKor yyemna, je-
3HYKH MOACAM MOTY Aa ce uarpalyyjy ayromarcku us ro-
BOPHHUX KOPITYCa, Tj. BEAMKHX KOACKIIMja TOBOPHHX ay-
AHO AATOTEKA U BUXOBUX TEKCTYaAHHX TPAHCKPHIILIHja.
Orpanuyaparme HCKa3a Adje KAO PE3YATAT IPHAHUYHO PH-
TMAHY M HePACKCHOMAHY TAaCOBHY KOPUCHHYKY cymehy
KOjy KOPHCHHLIU HEBOAHO Ipuxsarajy. C apyre cTpaHe,
Kpeupame, MOACIIABABLE 1 OAPXKABAE OOraTHX jesud-
KHX MOACAQ MOXe 3HauajHO Aa yBeha Tpomkose. ITa
HITaK, TAACOBHE KopHcHmuke cymehe koje xopucre je-
3MYKE MOACAE Ha IOYETKY AO3BOAABAjy KOPHCHHKY Ad
cA080AHO H3pase CBOje Hamepe — MoAcTHYyhu ra, Ha
npumep, nutamweMm Kaxo Bam moiy iomohu? — noxasyjy

BChI/I CTCIICH AayTOMaTU30BaHOCTH U ITPUXBaTakba.

TexHonoruja roeopa je OCHOBA 3a U3rpaatby
cymefja koje omoryhyjy kopucHuky aa
KOMYHMLMPQO FOBOPHUM [E3UKOM.

3a reHepucarme H3AA3HOT ACAA TAACOBHE KOPHCHUYKE CY-
mehe xommanuje Texxe kopumhery yHanpes cHUMMe-

HHX HMCKa3a HpO(l)CCI/IOHaAHI/IX TOBOpPHHKA. 3a craTuuke
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CMHTE3d rosopd

obpaaa curHana

( Y ( Ny
hOHETCKO NMPOHANMKeHE
M NNGHUPAH-E MHTOHAUM[e
\ J pasymeBdre
NPMPOAHOT je3MKa U
anjanor
npenosHaBake
\ v

9: [ujanoluku cuctem 3aCHOBAH HA roBoOpy

HCKa3e KoA Kojux kopumheHe pedn He 3aBUce 0A KOH-
KPETHOI' KOHTEKCTA y KOME €€ KOPHCTE HUTHU OA AHMY-
HHX IIOAATaKa AQTOT KOPHCHHKA, PE3YATAT MOXKE OUTH
3a KOPHCHHKA CaCBUM 3aA0BonaBajyhu. Mehyrnm, mro
je caApyKaj MCKa3a AMHAMUYHU)jH, YTOAUKO BUILE MOXKE
Ad PacTe KOPHCHUKOBO HE3aA0BOACTBO 300T AolLE IPO-
30AHj€ AO KOjE AOAA3U 3dor Crajama MOjEAMHAYHUX
ayano-paroreka. Hacympot Tome, aaHammsu cucreMu 3a
TpaHcPOPMAIIHjy TEKCTA Y TOBOP CY CYIIEPHOPHH)H Y IO-
TAEAY IIPO3OAHUjCKE TPUPOAHOCTH AMHAMUYKHX HCKA3a,

HAKO HX j€ joI norpeSHo ONTUMHU30BaTH.

Cymelye Ha TpXXHIITY TOBOPHE HHTEPAKIIKje Cy 3HAYAJHO
CTaHAAPAHM30BAHE Y TOKY IIOCACAIE ACLICHH)E KaAd CY Y
IHUTakby HUXOBE PAa3AHMYUTE TEXHOAOIIKE KOMIIOHEHTE.
Aomiao je 1 A0 BeAHKE KOHCOAMAALIMjE TPXKHUIITA, I1O-
CedHO y AOMEHY cHCTEMa 32 Ay TOMATCKO MPEIIO3HABAE
roBOpa U 3a IIpeTBaparbe TeKCTa y ropop. Ha oBom mowy,
HAIIMOHAAHUM TPXKUINTHMA 3eMasra G20 — mrro 3Hayn
€KOHOMCKH jJaKMX 3€Masba Ca 3HAYAJHOM MOIYAALIUjOM —
AOMMHHPA CBEra S akTepa U3 IIEAOT CBETA, IPU YEMY CY
Nuance (CAA) u Loquendo (Mraauja) Hajnpucythuju
y EBpormn. ¥2011. roa. Nuance je odjaBuo npeysumame
Loquendo, mTo npeacTaBsa Aasu KOPaK y KOHCOAHAR-

L[UjU TPIKUILTA.

Mertoae 3a mpenosHaBarme U cuHTE3y rosopa cy y Cp-
duju, kao 1 Ha HEpeM npocTopy duBle Jyrocaasuje, pa-
3BHjaHC YTAABHOM Y CACKTPOHHXCHEPCKOM OKPYIKCEHY

Y3 CapaAlby CTpyUrbakKa 3a (IJOHCTI/IKY. HPBI/I Hamopu

Cy OMAM YCMEPEHH Ha NPENO3HABabe U30AOBAHUX $O-
HeMa. 3HaYajaH [IOMAK je y OBOM AOMEHY YYHHHAA IPyIIa
ca Texumuxor ¢paxyarera Yuusepsurera y Hosom Capy
KaAQ je U3PAAHAQ, TIOPEA TOBOPHHX da3a [IOAATAKA, ACK-
CHUKY 8asy 0A IIPeKOo 4 MUAHOHA aKLICHTOBAHHX OOANKA
pedM CPICKOr je3HKa M BHIIE OA 3 MHAHOHA OOAMKA
peun xpsarckor jesuxa. Kopumhemwem oBux pecypca
pasBUjeHE Cy PA3AMYMTE alAMKALIMjE U3 AOMEHA ayTO-
MaTCKOI' IIPEMIO3HABaba TOBOPA U IPETBapamba TEKCTA
y rosop. IlpemnosnaBame u cuHTE3a rOBOpA 3a CPIICKH
Cy YLIAM y KOMepLHjaAHy yrnoTpedy kpos ¢upmy Alfa-
Num, xoja je morexaa ca Yuusepsurera y Hosom Caay.
OBa KoMIIaHHja YCIEIIHO [TOCAYjE U Y APYTHM ApyKaBaMa
KOje Cy HacTaAe Ha mpocTopy dusiue Jyrocaasuje — y Xp-
Barckoj, Makeaonuju, bocuu u Xepuerosunu u Llpuoj
Topu. Kommnannja AlfaNum nma snagajan dpoj xopu-

CHHKa Meby CPHCKI/IM KOMHQ.HI/Ij amMma.

Kaaa mpeBoau Ha cpricky, ['yraos npesoanaary Takohe
HYAU OCHOBHE MOrthOCTI/I IPETBapama TEKCTA Y TOBOP

3a pesyaTare npesobema, aau des yrpabenux akuenara.

Ihepajyhn pAame OA AQHAIIEET TEXHOAOUIKOI CTama,
mosxe ce pehu aa he sohu Ao 3Havajuux npomena sa-
xBasyjyhu mupermy naMeTHUX TeaedOHA KO HOBE 1AAT-
dopme 3a ynpaaarme KOPUCHUIKHM OAHOCHMA, Koja he
ce xopuctutn nopep Beh mocrojehnx xanasa — teae-
¢ona, nuTepHeTa M eackTpoHcke nomre. OBa TeHACH-
uuja he yrunaru n Ha xopumheme Texnoaoryje 3a ro-

BOPHY MHTEPaKIYjy. C jeaHe cTpaHe, Ha AyXe CTase
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he omapatu moTpaxkba 32 rAACOBHOM KOPHCHHUYKOM Cy-
mehom 3a Teaedoncke yeayre. C apyre crpane, kopu-
wheme roBopaux moryhsocTn xao npucryn namerHum
teaepornma poduhe Ha 3Havajy. OBy TeHACHUM)Y ITO-
Ap’kaBa HaIlpeAaK Koju ce Beh Moke youuTH y Ta4HOCTH
IIPEMO3HABAba TOBOPA HE3aBHCHUX TOBOPHHKA roMohy
FOBOPHHX CEPBUCA 32 AUKTHpPabe KOju ce Beh Hyae kao
LICHTPAAU3OBAHE YCAYTe KOPUCHUIIMMA IIAMETHHX TEAC-

¢omna.

4.2.4 Mauwuncko npesoherse

M acja aa du ce AUTHTAAHH padyHAPH MOTAM KOPHCTHTH
3a npeBoI’)e}be [PHUPOAHHX je3HKA HACTAAA je 1946, no-
CA€ YETa j€ YCACAMAO 3HAYAJHO GHHAHCHUPAE HCTPAKH-
Baiba Y 0BOj OOAACTH IIEACCETHX TOAMHA M IIOTOM OCaM-
AECETHX TOAMHA mporsor Beka. I mopep csera, ma-
mnHcko npesoheme (Machine Translation — MT) u
Adde HE YCIEBA A MCITYHH BEAMKA OYEKMBama Koja je
MTOACTAKAO Y TUM PaHHUM AQHHMA.

Ha ocHoBHOM HMBOY, MalIMHCKO npeBobe}be jeAHO-
CTaBHO 3aMERYj€ PEYH U3 JEAHOT IPUPOAHOT j€3UKA pe-
4rMa us Hekor Apyror. OBo Moske Aa Syae KOPHCHO Y He-
KHM IIPEAMETHUM AOMEHHMMA KOjU KOPHCTE BEOMA OTpa-
HU4YeH GOPMAAU3OBaH jE3HK, KAO IITO je je3UK BPEMEH-
ckux nporHosa. Mehyrum, 3a A0dap nmpeBoa, TekcToBa
KOjU HHCY TOAMKO CTAaHAAPAM30BAaHH, Tpeda CpaBHUTU
Behe TekcTyasHe jeannune (q)paae, peYEHHILIE HAH IIEAE

HaCYCC) ca HajSAI/DKI/IM r[ap0M Y HM/>HOM jCSI/IKy.

Ha ocHoBHOM HMBOY, MaluMHCKO NpeBofjetbe
[eAHOCTABHO 30MemYje peun jeaHor NPUPOAHOT
je3rKa peunma apyror jesuka.

Osae Hajscha moremxoha aexu y Tome mro cy npu-
POAHH je3HIM BHINE3HAYHH, LITO CTBAPa M3a30BE Ha
PasAMYMTHM HHMBOHUMA, jep Tpeda, Ha IIPHMEp, OTKAO-
HUTH BHUIC3HAYHOCT PEdH Ha ACKCHYKOM HHUBOY (,ja-

ryap” MOXe A2 OyAc HA3HB SKUBOTHIHE M ayTOMOOHAR)

HAH YTBPAUTH ITOBE3AHOCT IIPCAAOIIKHUX q)pasa Ha CUH-

TaKCHYKOM HHBOY, KaO y:

» [losuyajay je yciteo ga dpumeiiiu 4osexa des gsoiseqa.

» [loauyajay je yciieo ga tpumeiiin 4osexa de3 pesoi-

BEPtZ.

JeAan HauMH A2 ce UBIPAAM CHCTEM MALIMHCKOT IIPEBO-
hema sacHuBa ce Ha AMHIBHCTHYKHM IIpaBHAHMMA. 3a
npesoheme usmely cpoannx jesuka moryhe je u au-
pekTHO mpeBoleme y cAydajeBHMa KOjH HAAHKYjy Ha-
BeaeHUM npuMepuma. Mmak, cucreMu 3acHOBaHH Ha
npasusnMa (AU Ha 3HaWbY) AaHAAMBHPAjY YAA3HH TEKCT
U KPEHpajy MOCPEAHY CHMOOAHYKY HMHTEPIPETALH)Y,
U3 KOj€ C€ TMOTOM Fe€HEPUIIE TEKCT HA IIUAHOM jE3UKY.
Ycrex oBUX METOAQ BEOMA 3aBHCH OA ITOCTOjakba HCLIPII-
HHX ACKCHKOHA 2 MOP(QOAOLIKUM, CHHTAKCHYKHM U Ce-
MaHTHYKUM MHPOpMaLlMjaMa, ¥ BEAMKHX CKYIIOBa Ipa-
MATHYKUX MPAaBUAA KOj€ Cy MaXKAoUBO U3PAAMAM HCKY-
cuu auarucTd. OBO je BeoMa AYT M CKYII IIpOILIeC.
Kako je xpajeM ocaMpeceTHX TOAMHA HPOIIAOT BEKA
CHAra pavyyHapa IopacAa U MOjepTHHUAA, AOIIAO je AO
Beher nHTepecoBama 3a CTaTHCTHYKE METOAC y MaIIHH-
ckoM npeBobersy. CTaTHCTHYKHM MOAECAH CE U3BOAC U3
aHAAM3€ ABOjE3UYHMX TEKCTYaAHHX KOPITyca, KaKas je,
Ha npuMep, napaseanu kopuyc Europarl, koju cappsxu
TeKkcToBe EBpOIICKOr MapAaMeHTa Ha ABAAECETjEAHOM je-
3MKY.

IToa ycAOBOM A3 IOCTOjH AOBOAHO IIOAATAKA, CTATHU-
CTHYKO MALIMHCKO HpeBoheme MOXE Aa H3BEAC AO-
BOASHO AOOPO MPUOAMKHO 3HAYCHE TEKCTA HA CTPAHOM
JE3MKY, TaKO HITO oSpabyje IapaAeAHE BEP3Uje U IPO-
HaAasu npuxsatsuse peun. Mebytnm, sa pasauky op
CHCTEMa 3aCHOBAHHX HA 3HaMy, CTATHCTUYKO MAIIMH-
cko npesoheme (am npesobeme 3acHOBaHO Ha mopa-
LIMMa) 9eCTO TeHEepHILe HerpaMaTHIKy usaas. C Apyre
CTpaHe, OCUM IITO 3aXTEBA Makh€ AYACKOT HATIOPA 32 ITH-
Ccame IpaMaTHKa, IpeBoherme 3aCHOBAHO Ha MOAALMMA

MOXE A TIOKpHje CHEIUPUIHOCTH je3UKa KOje U3MUYY
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CTATUCTUUKO

MaLLMHCKO
npeeofjetse

AHQIM3A TeKCTA

(cbopmamvpatbe, Mopc?onomia,

CHUHTAKCAQ, UTA.

reHepucal-be TeKCTa

10: Mawwurcko npesofjerbe (CTATUCTUUKO; 30CHOBAHO HA NPABUAKUMAY)

CHCTEMHMA 3aCHOBAHHM Ha 3HabY, Ka0 IUTO Cy HAHOMAT-
CKH U3pasH.

ITowro ce jake u caade cTpaHe MALIMHCKUX CUCTEMA 32-
CHOBAHUX HA 3HAKY, OAHOCHO ITOAAIIMMA, AOIIYELY)Y, HC-
TPAXMBAYU AAHAC JEAHOTAACHO TEXKE XMOPUAHUM IIPHU-
crynuMa koju komOuHyjy ode meroaonormje. To ce
MOJKE YPAAUTH Ha BHIIE HAYMHA. JeAQH HAYMH je Ad ce
KOPHCTE ¥ CHCTEMH 3aCHOBAHHU Ha 3HAMY U CHCTEMH 3a-
CHOBaHHM HA MOAALMMA, 4 AQ 3aCCOAH MOAYA 32 CEACK-
LIUjy OAAYYH LITA je HajSOA»I/I M3Aa3 32 CBAKy PEYEHHUILY.
MebyTnm, 3a ayrauke pedenure, Ay>xe 0A, peLIIMO, ABa-
HAECT PEYH, KOA OBAKBOT IPUCTYIIA HU jeAaH PE3YATaT
uehe dutu caBpuren.

bowe je pemreme xoje KOMSI/IHij Haj601b6 ACAOBE CBaKe
pedcHuIe AOSHjeHE U3 PASAHYUTHX U3BOPA, IUTO MOXKE
OUTH AOCTA CAOXKEHO jep HUje YBEK OYUTACAHO LITA CY
oarosapajyhu AeaoBu koa Bumectpykux Mmoryhsocru u

jep HUX, OCHMM TOra, TPCSQ U ITOPpaBHATH.

Mawmrcko npesofjerse npeacrasma
nocebaH M3a30B 30 CPMCKM [E3MK.

IIITo ce Tye Bede CPIICKOT U CTPAHHX je3UKA, IIPOdAEMU
3aBHCE OA IPUPOAE CIICLUPUIHOT jesnka (A2 AM HMa pa-
3BUjeHY MOPOAOTH)Y, AA AU UMa CAODOAHY HAU (HK-
CHPaHy AMCTPUOYIINjy PEYCHUYHUX KOHCTUTYCHATA, Ad
A KOPHCTH YAQHOBE, Ad AU je 3ammcaH hupuandsnm

HAW AATUHUYHHM ITUCMOM, Ad AU KOPI/ICTI/I AOTHYKY HAH

IpaMaTHuKy MHTEPIYHKUH)y HTA.). Mebyrum, oBae ce
HE paAM caMo O ToMe wita cy npodaemu Beh u o Mo-
ryhnoctn pa ce capalyyje Ha pemasamy candanux mpo-
daema. Y ToM cMucAy du capaama ca IpOjeKTUMA Besa-
HUM 32 padyHapcKy odpaAy APYTHX CAOBEHCKHX je3HKa
duaa mocedno xopucua. Opae cy Takohe BakHe Ack-
CHYKE ¥ TEPMUHOAOILKE BE3€E, HAMME Y KOAUKO]j MEPH j€
HEKHU CTPaHH je3UK yTUIIA0 HA PasBOj CPICKOL. Y OBOM
HOAPYYjy OM TPEdAAO TPSKUTH CapaAkby ca POjeKTUMA
4MjU j€ LUs pavyyHapCcKa 05paAa OHHX j€3UKA KOjU CY
CAYXKHAH U jOII YBEK CAY)KE K0 KHIMa PasBoja CPIICKOT,
aTO Cy, [Ipe CBEIa, CHIACCKH, PPAHLIYCKU, HEMAYKH U Py-

CKH.

Tpedano du a0AaTH A2 CE OABHjajy U KOHTPACTHBHA UC-
TPa>KMBaKba CPIICKOI M HEKUX CTpaHMX jesuka. Haxa-
AOCT, IMa HEAOBOAHO capaae nsmel)y annHrsncra xoju
ce daBe CPIICKUM KaO MATEPIUM je3UKOM U OHUX AMH-
IBUCTA KOjU CE KAO CTPY4Iballi 32 CTPAHE JE3UKE YKiy-
4yjy Y KOHTPACTHBHA UCTPAXHUBaa. ApPyru mpodaem je

HEAOBOMAAH 6poj BEAMKHUX ABOJE3UYHUX PEYHUKA.

Hajseha norpeda sa jesmaxum rexnosorujama y Cpduju
je Ha oy npeBohema. ITocToje Heka cienujasnzoBana
APYIITBA (,A,pymTBo KIIDKEBHUX ITPEBOAMAAIIA Cp&/lje,
ApymwrBo HayyHuX U cTpy4HuX npesosrsana Cpduje),
HEKa AOKaAHa MaAa U cpeamba npeayseha (anp. Elitence
u Proverbum) u Heke crpane xomnanuje (unp. World-
Lingo) xoje HyAe IpodecnoHaAHE IPEBOANAAYKE YCAYTE

HAHN CAOSOAaH MaIIMHCKH IIPEBOA 3AaCHOBAH Ha cl)pa3aMa
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(anp. Google Translate, WorldLingo). Heke oa mux
KOPHCTE BAACHHUKE CACKTPOHCKE PEYHHKE 3a CBOj paa,
a WorldLingo Hyau u mmpe ycayre MamMHCKOr Ipe-
Bobema (Bed AOKaLHje, TEKCT, AOKYMEHTa, CACKTPOHCKE

nopyxke, API uTA.).

Ocum A08po mosHaror u ca0dopHo soctynHor [yrao-
BOT' CTaTHCTHYKOL CHCTeMa 32 IpeBoljeme, Koju yKmby-
4yje ¥ CPIICKH, HMjEAAH APYTM CHUCTEM 33 MAIIHMHCKO
npesohere 3a CPIICKH HUje IPOU3BEACH, OCHM HEKHX
noveTHUX papoBa (Hip. y okBupy npojexra SEE-ERA)

" MaAUX CKCICPUMCHTAAHHUX CUCTCMaA.

MebyTum, reHeprYKy CTATHCTHYKH CHCTEMU 32 MAIIHH-
cko npesoheme kakas je Google Translate moapskasajy
CPIICKH y 3HA4ajHOj MEPH, rnocedHo 3a HPCBobe}be Ha €H-
IACCKM M ca eHraeckor. Mmak, 3a apyre jesnuke mapose
nepdopmarce cy caade, a AOSHjEHH IIPEBOA je YECTO He-
PasyMmHB, a [IOHEKAA U CMeIIaH. 10 je pe3yATaT HeAO-
BO/SHE BEAUYHHE MTAPAAEAHUX KOPIyca KOjU je€ 3a T€ je-
sudke mapose kopuuther 3a 0dyky cucrema sa crartu-

CTHYKO MALIMHCKO IpeBoleme.

Jour yBek ce cMaTpa A2 ce MHOTO MOXE YPaAUTH Ha ITO-
domIary KBaAUTETA CUCTEMA 32 MALIMHCKO IIPpeBolebe.
HsazoBu odyxsarajy npusarohasame jesmaxux pecypea
AATOM IIPEAMETHOM HAU KOPUCHUYKOM AOMEHY U YK/~
YHBakbe TCPMUHOAOLIKUX Da3a U IPEBOAMAAYKUX MEMO-

pujay nocmjehe PpaAHe Tporiece.

Axupje 3a npouemuBame omoryhasajy aa ce mopeae
KBAAMTET CHCTEMA 32 MAIIMHCKO IpeBobeme, pasan-
YUTH IIPUCTYIH, KA0 M CTATYC CHCTEMA 32 MAIIHHCKO
npesoheme 3a pasandnrte jesuuxe mapose. Caeacha Ta-
deaa 11 (ctp. 30), mpeAcTaBbeHA Y OKBHPY IPOjeKTa
Esponcke xomucuje Euromatrix+, npuxasyje nep¢op-
MaHce IT0 mapoBuMa 3a 22 op 23 CAy>K6€Ha €BpOIICKa
jesuka (HeaocTaje mpckm). Pesyarartu cy paHrnpanu
npema BLEU npornenu, koja aaje Bulle oLicHE 32 Some
npesoae [43]. YoBek-peBoAMAALL MOCTHXE PE3YATAT

op 0oko 80 roeHa.

HajSomu pesyararu (pukasaHu 3eA€HOM U IIAABOM 50-
jOM) IOCTHUTHYTH CY 3a j€3UKE KOjH UMajy KOPUCTH OA
3HAYajHUX UCTPAKUBAYKUX HATIOPA Y OKBUPY CApaAHMY-
KMX IPOrpaMa U 3a KOj€ II0CTOj€ MHOTH ITAPAAEAHH KOP-
nycu (HIp., eHrAecKH, $ppaHIyCKH, XOAAHACKH, LIaH-
CKM M HEMAdKH), 2 HajAOLIHjH (IIPUKa3aHU LPBEHOM 80-
jOM) 3a je3HKe KOjH HHCY MOTAH AQ KOPUCTE CAMYHE
IPETXOAHE HAIIOPE MAU KOjH Cy BEOMA Pa3sAHUYHMTH OA

APYTHX je3uKa (Hr[p., Mabapcxm, MaATEIIKH, (l)I/IHCKI/I).

4.3 APYTE OBJIACTU
MPUMEHE

Hsrpaamwa amauxaiuja 3aCHOBAHHX HA jEe3UYKHUM TeEX-
HOAOTHjaMa YKiy4dyje OIICET ITOA33AATAKA KOjU CE HE
BHAC YBEK Ha HUBOY HHTEPAKIIMje CA KOPUCHUKOM, aAH
Koju odesdelyyjy sHavajue PpyHKIHOHAAHOCTH CHCTEMA
»ucrop xayde”. CBaku 0A BUX IPEACTABASA BAXKAH HC-
TPKUBAYKU 33AATAK KOJH CE PAa3BHO Y 3aCeOHY MOAAU-
CLIUIIAMHY Y OKBUPY payyHapCKe AMHIBHCTHKE.

Ha npumep, oaroBapame Ha IMTama je IIOCTAAO aK-
THBHO HCTPaXUBAYKO MOAPYYje, 3a Koje cy usrpahenn
AHOTHPAHH KOPIYCH U OTIIOYEAA CY HAYYHA TAKMHUYCHA.
Haeja je aa ce kpeHe Aame 0p IpETPaKHBarba 3aCHOBA-
HOT Ha KAoyYHUM pednMa (Ha KOje MaIlIIIHE OATOBapajy
LICAOM KOAEKIIHjOM PEACBAHTHHX O,A,I‘OBOpa) Ka CHTya-
I[UjU Y KOjOj KOPUCHHUK IIOCTaBAoa KOHKPETHO IUTAMbE, A

cucreM npysxa jeaan oprosop. Ha npumep:

Huinawe: Ca xoruxo ioguna je Hun Apmcitiponi xpo-

yuo Ha Mecey?

Ogiosop: 38.

Haxko je 0Bo ounracaHo mosesano ca Beh momenyTum
OCHOBHHM IIPETPOKUBABEM Beda, OATOBapame Ha IH-
Tama j€ AAHAC IIPE CBETA 33jEAHMYKY TEPMHH 33 Pa3AU-
YHTE UCTPAKUBAYKE TEME KAO IITO Cy: KOje THIIOBE ITH-
Tama Tpeda Pa3AHUKOBATU U KAaKO Tpeda ¢ BUMa IIOCTY-

I1aTH, Kako TpCSa AHAAU3HUPATHU U TIOPCAUTH AOKYMCHTA
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Hushu jesux — Target language

EN BG DE CS
EN - 405 46.8
BG 613 - 387
DE 263 -
CS 32.0 42.6
DA 28.7 44.1
1L 32.4 43.1
ES 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 29.3 46.9
PL
PT
RO
SK
SL
SV

41.0 34.8 38.6
39.4 39.6
35.4 43.1

43.6

A
1

445 -
444 394 - 254 285
37.8 282 404 - 377
37.9 272 39.7 349 -
474 42.8 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

1

W W W

60.0

(S¥]
S \O D W
S WV O NS

. ] .
o

38.5
7.9 38.9
37.0 45.4

29.7

W W W W W W W
h [e]
e

1
o0

2z 2

23.0

60.8
60.7
60.8
60.8
61.0

31.4 42.9 384 42.8 40.2 60.7 26.4 29.2
33.1 38.5 37.8 40.3 35.6

33.1

26.9 41.0 35.6 46.6 33.3 46.6 27.4 30.9

DA EL ES ET FI FR HU IT LT LV MT NL PL PT
37.2
34.5 46.9 25.5 26.7 42.4 22.0 43.5 29.3 29.1 25.9 44.9 35.1 45.9
32.8 47.1 26.7 29.5 39.4 27.6 42.7 27.6 30.3
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
26.5 29.0 48.3 23.7 49.6 29.0

24.0
33.4 309 37.0
29.5 27.2 36.6
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
33.7 487 269 258 42.4 22.4 437 30.2
49.7 27.5 29.8 43.4 25.3 44.5 28.6
31.5 40.2 44.2 42.1 34.2 46.2 29.2 29.0 40.0 24.5 43.2 33.2 35.6 27.9 448 -
23.8
24.6 262 46.5 25.0 44.8 28.4 29.9 28.7 43.0 35.8 48.5 -
32.6 39.4 48.1 41.0 33.3 46.2 29.8 28.4 39.4 27.4 41.8 33.8 36.7 28.5 444 39.0 43.3 353 -
37.9 43.5 42.6 34.0 47.0 31.1 28.8 38.2 25.7 42.3 34.6 37.3 30.0 45.9 38.2 44.1 35.8
38.9 227 42.0 28.2 31.0 23.7 45.6 32.2 44.2 32.7 31.3

RO SK SL SV
49.0 44.7
36.8 34.1 34.1 39.9
30.2 44.1 30.7 29.4 31.4 41.2
39.2 45.7 36.5 43.6 41.3 42.9
34.3 454 339 33.0 362 47.2
342 37.2 33.1 36.3 43.3
33.9 38.1 31.7 33.9 43.7
32.0 37.8 28.0 30.6 32.9 37.3
28.8 37.5 265 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
35.2 39.3 32.5 34.7 44.3
31.6 31.6 29.3 31.8 35.3 35.3
34.4 39.6 31.0 33.3 37.1 38.0
37.1 45.9 38.9 35.8 40.0 41.6
32.0 47.7 33.0 30.1 34.6 43.6
44.1 38.2 38.2 39.8 42.1
345 - 39.4 32.1 344 43.9
31.5 35.1 39.4
42.6 41.8
427

335 -

39.6 43.4 39.8 49.2

35.8 26.3 46.5
32.9 21.1 48.5
32.6 23.8 48.9
30.5 24.6 48.8
36.9 20.5 41.3
32.5 40.6
28.3 31.9 25.3
29.6 31.9 36.1
29.4 32.6 24.6
40.1 22.2 38.1
23.3 415
3 44.0
31.7 220 -

26.8
35.0
30.5

33.5
32 -
1.7

28.0 31.5 24.8 49.3

38.9

11: Mawwuncko npesofierbe namelly 22 EU-jesnka - Machine translation between 22 EU-languages [42]

KOja MOTEHIIHjaAHO CaAPIKE OATOBOpE (paAuoOHa cappxe
CYNIPOTCTaBACHE OATOBOPE?), M KaKo ce crenuduyHa
nH$OpMaIHja — 3aIPABO OATOBOP — MOXE II0Y3AAHO U3-
Byhu ns AookymeHTa, He 3anocrassajyhu npu rome kos-

TCKCT y KOMC CC HaAa3H.

OBa odaacT je moBesaHa ca 3aAaTKOM €KCTPaKLHje HH-
popmanyja, odaamhy koja je Suaa usyserso nomyaapHa
U YTHI[ajHA Y BPEME ,,CTATHCTHYKOr 3a0KpeTa’ y pady-
HAPCKOj AMHTBUCTHIM IIOYETKOM ACBEACCETHX TOAMHA.
LIus excrpaknuje mHPOpMaLuja je Aa ce HMACHTHH-
Kyjy cnenuduann acanhu nadopmannja y cennuy-
HUM KAACaMa AOKYMEHATa; TO MOXe Aa OyAe, Ha ipuMep,
OTKPHBAhe KAYYHUX AKTEPA Y HPECYSHMAalby KOMIIAHHja
Ha OCHOBY U3BCILUTaBaka Y HOBUHaMa. APyru CLieHapHO
Ha KOME C€ PAAMAO OUAHM CY UBBEIUTAjH O TEPOPUCTHY-
KHM HHI[MACHTHMA, TAC je TpodAeM SO Aa ce TEKCT Ipe-
CAMKA y IIADAOH y KOME Cy CIelji$pUKOBAHH H3BPIIU-

Aal, MCTa, BpCMC H MCCTO MHIIMACHTA, U 1ITa jC BbHUMC

nocturdyro. LleHTpasHa KapakTepHCTHKA eKCTPAKIHje
uHOpMalIKja je MOMyHaBambe MWadAOHa CreUPUIHOT
3a HEKU AOMEH, 300T uera j€ TO jolI jeAaH IPUMEP TeX-
HOAOTHj€ ‘U3a CIICHE, KOja IPEACTABAA jJACHO PasTpaHu-
YEHO UCTPAXKUBAYKO MOAPYYj€, AAHM KOja U3 TPAKTUIHMX
pasaora Mopa Aa ce yrpaau y oarosapajyhe okpyskeme

anAMKaLbje.

ABa ,rpaHnyHa’ IIOAPYYja, KOja IIOHEKAA MMajy YAOTY
CaMOCTaAHE allAMKaLyje, a IOHeKas nomohne xommo-
HeHre (,ucrop xayde”), jecy pesuMuparbe TEKCTA U Te-
HepHCame TEKCTA. PesuMuparme ce, OIUrAeAHO, OAHOCH
Ha 3aAaTak ckpahuBama AYraukor TEKCTa, U Hera Kao
$ynxuujy Hyan MS Word. Ono pasu yraaBHOM Ha cTa-
THCTHYKHUM OCHOBAMA, TAKO IITO NPBO MACHTUQUKYje
»BOXHE~ PedH y TeKCTy (Ha IpUMep, PedH Koje ce y KOH-
KPETHOM TEKCTY YECTO jaBmajy, AOK C€ y TEKCTOBHMA Y
HadeAy jaBrajy MHOTO pelye), a satum yrephyje y xojum

C¢ peYcHHIIaMa jaBA:a IIYHO Ba)XHHUX pPCYH. Ose peuce-
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HHUIIE CE 3aTUM U3ABajajy M3 TEKCTA M U3 IUX CE CACTABMSA
caxeTak. Y OBOM CLIEHAPH]Y, KOjH je KOMEPIIHjaAHO yo-
duyajeH, pesuMupare ce CBOAU Ha POCTY €KCTPAKLIU]y
PEUEHHIIA, a TEKCT HA ITOACKYII CBOjUX pedeHUIA. AA-
TEPHATUBHHU IIPUCTYII, KoMe ce Takobe mocsehyjy Hexn
HCTPa)XKUBAYKU HAITOPH, CACTOjU CE y F€HEPUCAKY MOT-
ITYHO HOBHX PEYEHHUIIA KOje HE IIOCTOje Y HBBOPHOM TEK-
cry. OBo 3axTeBa Aydne pasyMeBarbe TEKCTA, IITO 3HAYH
Ad je Taj IpUCTYH (3a capa) sHaTHO Mame podycran. Cse
y CBeMy, reHepucame TekcTa y BehuHu caydajea Huje
camMocTaAHa anauKanuja, Beh je yrpabeno y mupe cop-
TBEPCKO OKPY>KEHE, KA0 IITO je KAMHUYKH HHPOPMAIIH-
OHH CHCTEM Y KOME Ce TTIOAAITH O IAIIMjeHTHMA CKYTIA3jy,
ckaapumre u odpabyjy. Tenepucame nssemraja je camo
jeAHa OA MHOTHX NIPHMEHA PE3UMHPakha TEKCTa.
YHyTap 0BUX MOMEHYTHX ITOAPYYja Ce, KA je ped o cpII-
CKOM, CIIPOBOAE BPAO YCIENIHU €KCIIEPUMEHTH BE3aHU
3a IIpero3HaBambe HMMEHOBAHUX EHTHUTETA, KAO ACAA IIPO-
Saema eKCTpakuuje uHpopMaIyja. Oquyjc ce ySpaaHI/I
Pa3Boj cHCTeMa 32 EKCTPAKLMjy MHPOpMALIUja H OALO-
Bapambe Ha IMTara, UMajyhu y Buay oncer usrpabenux
MOPPOAOIIKHX PEYHHKA U AOKAAHUX I'PAMATHKA.
IMocroje u Apyra moapydja Ha KOjuMa ce IPUMEY]y je-
3MYKE TEXHOAOTHjE. JEAHO OA HHX je OTKpHMBam€ IAa-
THjaTOPCTBA, KOje KOPUCTHU jJE3UYKU HE3ABUCHE TEXHO-
AOTHj€, AAM CE MOXKE NPOLUIMPUTH IIPETPArOM 32 jEAHO-
craBHUM mapadpasama texcra. Merpaxusame Koje nae
y OBOM IIpaBlly 3a HayuHe Yaanke y Cpduju je peaauso-
Baaa kommanuja CEON [44].

4.4 OBPA3OBHU MNMPOIPAMU

Jesuuxe TexHoAOTHje Cy HHTEPAUCLUIIAMHAPHO IIO-
APY4Yj€ KOje 3aXT€Ba 3HAmba MHOTHUX CTPyYH-aKa, AMH-
TBHUCTA, CTPYYHaKa 32 pPa4yHapCTBO, MaTEMaTH4apa, Gpu-
4030¢a, IICHXOAMHIBHUCTA U HEYPOAOId, Ad IOMEHEMO
camo Heke. Kao TakBo, oHo jour Huje A00HAO CTaAHY
O3ULIK]y y BUCOKOM 0dpasoBamy y Cpduju u yraaBHOM

jC OrpaHHUYCHO Ha HOjCAI/IHa‘IHC KypCE€BC Y OKBHPY OII-

LITHjUX TIOCTAUTIAOMCKHX CTYAHjCKHMX mporpama. Ila-
PAAOKCAAHO, YIIPKOC OBAKBOM CTamby, Y OKBUPY HCTpa-
xuBaike cranuue [letanna [45] ce cBake ropune op-
raHM3Yjy MaAM MCTPAXUBAYKH CEMUHAPU 32 CPEAHO-

IIKOAIIC Ca TCMaMa U3 paquaPCKe AWMHIBHCTHKEC.

Ha HuBOY yHMBepsHTETCKUX CTYAMja, TeMe U3 0dAacTH
paYyHapCKe AMHTBUCTHKE Cy IPHCYTHE Ha CTyAHMjaMa U3
padyHapCTBa, CACKTPOHUKE, OUOAMOTEKAPCTBA, AUHIBU-
CTHKE H IICHXOAOTHj€, M TO Ha yHHBep3uTeTiMa y beo-
rpaay u Hosom Caay. Ilpeamern xoju cy monyhenn
CTYACHTHMA A3jy OCHOBHE IIOjMOBE O IIPOLECy odpape
IPUPOAHUX je3UKA, aAH CY Y $YHKLIHjU pOpMUpPaEHa CTY-
AeHara 3a Apykusje nmpoduae. Ha Maremaruuxom ¢a-
KyATeTy y bBeorpaay, Ha peAOBHUM CTyAHjaMa Cy IIpH-
CYTHHM KYPCEBU M3 ACKCHYKE aHAAU3EC M HCTPAKUBAA
nopaTaka (eHrA. data mining), mopeA Kypcesa Koju 05-
pabyjy pyHAaMeHTaAHA MaTeMaTHYKA 3HAbA TOTPEdHA Y
0dpaAu MPUPOAHHX jesuKa (IIOCedHO cTaTHCTHKA, aATe-
dpa 1 AOTHKa), AOK Ha AOKTOPCKHM CTYAHjaMa IIOCTOjU
Behu usdop mpeamera us odaacru TexHoaoruja mpu-
poaHux jesuka. HajremesHuje odpasosame Ha oBOM
HOAPYYjy cTudy cTyaeHTH [pymie 3a dSudaunorexapcrso u
undopmatuky Ha Puaosouikom dpakyarery y beorpaay,
AOK Ha APYTHM Ipylama TOI (aKyATETa IOCTOjH Haj-
BHIIE jEAAH YBOAHU KypC. Y OKBHPY CTYAHja CPIICKOT
jesuka Huje npepBubeHo odpasoBame Ha OAPYY)jy 00-
paae mpupopnux jesuka. Ha Ouaosopcxum daxyare-
tuMma y beorpaay u Hosom Caay, Ha rpymama 3a ncuxo-
AOTH]y IIOCTOje KYPCEBH U3 ICHUXOAMHIBUCTUKE Ha KO-
jHMa Ce CTYAEHTHU YIIO3Hajy Ca CTATUCTHYKMM METOAAMA
odpape jesuka. Ha rexunuxum paxyarernma ce usyya-
Bajy METOAE OA 3Hayaja 3a odpaay rosopa. Kypuxyaym
KOjU Adj€ CIIELIUjaAHOCT Y AOMEHY PauyyHapCKe AMHIBU-
CTHKE MAHU j€3UYKHX TEXHOAOTH]a HE ITOCTOjU HU HA jEA-

HOM 0A paKyATeTa.
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4.5 HAUMOHAJIHA MPOJEKTU
N UHNLINJATMBE

VuaycTpHja jesHdKMX TEXHOAOTHjA je ¥ CpSI/IjI/I peaa-
THBHO HepassujeHa y nopehemy ca Boachum exoHoMu-
jama 3emama EBporicke yHHje, U TO M3 BUILE pa3Aora.
[xaBHa mokpeTauka CHara M3a pasBoja je3UYKHUX TEXHO-
AoTHja Y Cp&/ljm CYy yrAaBHOM aomaha mMasa u cpeama
npeayseha, aau 1 Heke cTpaHe KOMITaHHje, KOje TIOHe-
Kaaa 0de3delyjy moapiiky 3a cprcku jesux y pasHoBp-
CHHM aIlTAMKAI1jaMa KOj€ TPaXKe IIOAPIIKY j€3UIKHUX TEX-
Hoaorgja. IlomiTo He MOCTOjM HALIMOHAAHH IPOrpaM
MOAPIIKE Pa3BOjy JESUYKUX TEXHOAOTH]a, IbMXOB Pa3Boj
U MIPUMEHA CE OABH]jajy 4€CTO Ha HEKOOPAMHHPAH Ha-
quH. Ilocroje Sap TPHU MpPaBIa KOjUMA CE je3UYKE TeX-
Hosoryje yoae y Cpdujy: (a) Kpos Ap>kaBHe Hay4He U
pasBojHe mpojexTe, (8) mpeko (MPBEHCTBEHO) CTPAHMX
$upMH KOje y3 pauyHAPCKY OIpeMy IPYKajy H OApe-
henu 0dauk jesmuxe moapuike u (B) Kpos UHTEpPHH pa-
3BOj y OKBHpPY AoMahnx opraHusanuja Kakse Cy, HIIp.,
u3AaBadke Kyhe nAn mpeBoanaauke areHuuje. AKTHB-
HOCTH y OBa TPH IPaBLIA CE OABH)ajy, OCUM U3Y3€THO, HE-
3aBHCHO jEAHE OA APYTHX.

C apyre cTpaHe, padyHapCKH IIMCMEHO CTAHOBHHUIIITBO y
Cpduju je HABUKAO AQ KOPUCTHU IPpadpUyKy KOPHCHHUKY
cymeby (nHTepdejc) Ha eHrAECKOM je3HKY, HAKO HEKH OA
IbUX MOXAQ M HE 3Hajy €HTACCKM. /AOKaAHM30BaHE Bep-
3dje BHMa [TOHEKAA M3LACAR]y YYAHE M HENpPELM3HE U
HIHCY BOSHHU AQ UX KOPHCTE. JeAMHE allAUKAIMje Koje Y
BEAHKOM OpOjy KOopHcTe rpadpuuKy KOPHCHHIKY cyMeby,
Ha CPIICKOM CYy Pa3AUYHTE TOCAOBHE, PHHAHCHjCKE U pa-
YYHOBOACTBCHE anamkauuje, ykaydyjyhu u SAP ERP
cucrem. Mnak, nma npumepa AokaausoBaHe rpadudke
KopHCHMIKe cyMehe mo3HaTHX coPTBEpCKUX MpoAABaLia
kao wTo je Microsoft (unp. Windows, Office), Google
uau Oracle (soxaansanuja Open Office, punancupana
y mepuoay oa 2008. oo 2011. oa cTpane Munucrapcrsa
32 TEACKOMYHHKaIje U HHPOPMAIIOHO APYLITBO KPO3

npojekar Ha Marematnakom dakyarery [46]).

Hayunu npojextu xoje punancupa Munucrapcrso 3a
0dpas3oBare U HAYKy TEK y HAJHOBHjEM LIHKAYCYy Hayd-
Hux npojexara (nepuop 2011-2014) npenosuajy un-
tepaucuunauHapsoct. Ao 2010. roaune HayyHHU TIpO-
jEKTH (na THUME U KPUTEPUjYMH 32 HUXOBY eBaAyauI/ij)
SHMAH Cy OIITPO PasABOjEHM HA IOAPYYja MATEMATHKE
(xome je moapeheno pauyHapcTBO), je3nKa U TEXHOAO-
IIKUX AMCHMIIAMHA. Y TakBOM aMOujeHTy je duAO Te-
IIKO PEAAM30BATH IPUPOAHH CIIOj AUCLIUIIAMHA KOje Cy
Yy OCHOBH Pa3Boja je3UYKHMX TEXHOAOTHja. Y OBAKBOM
KOHTEKCTY OUAO je HEOIIXOAHO YCIIOCTABUTU BE3€ U3-
Meby ucTpaskuBarma Ha MOAPYYjy CPIICKOT je3HKa U HH-

dopmaruke.

I'lpBu TakaB npojekar, moa Ha3UBOM ,,FIHTEpaKiIHje Tek-
cra u peynuka’, ¢opmupan je 2002. roauHe xao 3a-
JEAHMYKM IPOJEKAT KaTeAAPa 33 CPIICKH jE3UK ®uaono-
mKor paxyarera y beorpasy u @uaosodexor dpakyarera
y HoBom Caay u Maremarmukor ¢akyarera y beorpaay.
Y okxBupy oBor mpojekTa je popMUpaH IPBU KOPIIYC Ca-
BPEMEHOT CPIICKOT je3nka [47] asocTyman npexo Beda, a
Koju paHac uma npexo 300 KOpHUCHHKA ca Pa3AMYHTHX
YHHUBEP3UTETA M MHCTUTYTA Y 3€MAU U HHOCTPAHCTBY.
vy OKBHUPY OBOTI' IIPOjEKTa je 3aII0¥€Ta U KOHCTPYKIHUja
€ACKTPOHCKOT MOPPOAOLIKOT PEYHHKA CPIICKOT je3UKA
npema t38. LADL $opmary [48]. OBaj npojexar je Ha-
CTaBAEH Kao 3ajepHHYKH npojexar Kareape 3a cprickn
jesuk Puaoaromxor pakyarera y beorpaay u Marema-
THYKOT dakyaTeTa y mepuoay oa 2006. oo 2010. moa Ha-
3HBOM ,, [€OpHjCKO-METOAOAOILIKY OKBUP 32 MOACPHH-
3aIHjy omuca cprckor jesuka u op 2011. a0 2014. xao
,,Cpncxn JE3MK U HETOBU PECYPCH: TEOPHja, OMMC U
npumene”. Kpos oBe npojexre je AOBpIIEHA KOHCTPYK-
[JMja €ACKTPOHCKOT PEYHHKA [IPOCTUX PEUU H 3aIIO4ET
PaA Ha KOHCTPYKLHMjU PEYHHMKA CAOKCHUX PEdM, pa-
3BHjECHHU CY IAPAACAHH GPAHITYCKO-CPIICKH M €HIACCKO-
CPIICKH KOPITYC AUTEPAPHUX TEKCTOBA, OMHCAHE Cy AO-
KaAHE TPaMaTHKE 32 NOjEAMHE CEIMEHTE CpIICKOr (Imo-

CedHO 32 IMCHOBAHE CHTUTETE), K20 U Pa3AHMHUTH COd-
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TBEPCKH AAATH, OA KOJHX [IOCEdaH 3HAYAj MM PaAHA CTa-
anna LeXimir, xoja omoryhasa unterpaunjy n tpasc-

$opmanujy xeTeporeHUxX ACKCUIKHUX pecypca.

YIopeAo ca OBUM MCTPa>KUBAMHMA Y ODAACTH je3HKA, Y
0dAACTH APYLITBEHHX HayKa je GpMHAHCHPAH IIPOjeKar
»DyHAAMECHTaAHY KOTHUTUBHY NpOLecH U $yHKLHjE
Koju je peaausoBaH Ha Kareapu 3a nmcuxonorujy ®Puno-
sodekor dpakyarera y beorpaay. OBaj npojexkar je, mo-
PeA OCTaAOT, HMao 32 U A2 ucnuTta MoryhHoct ayro-
MaTCKe aHOTALlHje TeKCTa oAaasehu oA aHoTupasor kop-
myca [49], pasBujeHOT jOLI TOKOM IIEACCETHX TOAUHA, A

ACBCACCETHUX HPCBeACHOI‘ Yy CACKTPOHCKI/I OSAI/IK.

CuHresa M IpemosHaBame TOBOPA HAa  [eXHHYKOM
¢axysrery Yuusepsurera y Hosom Capy ce pea-
AM3yje KpO3 IPOjeKTe TEXHOAOIIKOI Pa3Boja ITOYEB
o4 2005. roaune, u 10 ,Pa3BOj rOBOpHHUX TEXHOAO-
THja Ha CPIICKOM je3HKy M HHUXOBAa IIpUMeHa y Teae-
komy Cpduja” (2005-2007), ,JoBopHa komyHmuKa-
IMja 1OBEK-MAIIMHA (2008-2010), »Pa3Boj Amjaso-
IIKUX CHCTEMA 32 CPIICKH U APYTE jY’KHOCAOBEHCKE je-
suke” (2011-2014). Onu npysKajy HOAPIIKY pasAndu-
THM alAHKAIlMjaMa M CEPBHCHMA 32 IIPETBAPAME TEK-
CTa y TOBOP U ayTOMATCKO IPEIIO3HABAIGE [OBOPA, KOjU
YKoydyjy CHCTEME 32 MHTEPAKTHBHE TAACOBHE OATOBOPE
(IVR), mocaoBHe TeaedoHCKe cHCTEME, TTO3UBHE LiCH-
Tpe, NpHUjaBAHBaIbE rAacoM, mpaheme pekaama, yoda-

BamE PedH, U AP.

Y okBUPY APYyruHX OOAACTH HayKe pasBHjaHU Cy IO-
jEAMHaYHH PECYpcH OA 3HaYaja 3a je3UdKE TEXHOAO-
ruje, aau des HermocpepHe uHTepakuuje ca Beh HaBeae-
HUM npojekTuma. [ToMEHNMO Kao mpuMepe reoAOLIKH

cprcko-eHraeckn Tedaypyc [50] u poaxkaopucrmuxy
dasy AABM Baakanoaomxor uncruryra CAHY [51].

Yiopeao ca HaIlMOHAAHUM IIPOjEKTHMA, CPIICKE HAYYHE
MHCTUTYLHje Cy OMAC YKaydeHe U y pasanmdnte Mmeby-
HAPOAHE IIPOjEKTE BE3AHE 32 IIOAPYYj€ jEBUYKUX TEXHO-
Aoruja. ToxoMm IIEPHUOAA CAHKIIHMja YjeAUbEHUX HallHja,

OAPYKaBamEe oApebeHor HHBOA AKTUBHOCTH je€ duao mo-

ryhe saxBamyjyhu yueuthy y npojextuma TELRI T u II
[52]. Maxo cpricke ucTpaxkuBadke IpyIe y TO BpeMe
HHCY MOTAe Aa yduectByjy Ha mpojexry MULTEXT-
East [53], oHe cy umak mpousBese KOpHCHE pecypee
y dopmaty Koju je Taj mpojekar pepuHHCcao: Mopo-
CHHTaKCHYKU OIIMC CPIICKOT je3MKa, ITOPABHATY BEp-
3Ujy CPIICKOT IIpeBoAa poMaHa 5,/ 984" Ilopya Opseaa,
FbETOBY ACMATU3UPAHY U MOPPOCUHTAKCHYKY ETHKETH-
paHy BEp3Hjy U HCLPIAH PEYHHUK KOjH MOKPHUBA KOM-

[IACTHY ACKCUKY poMaHa ,,/ 984",

Cutyaumja y pasHum aomennma obpage cpnckor
[€3MKa | pa3nMuKTa, QM 3HAYA|aH HaNpPeAak
MOCTOjM Y PA3BOjy KOPMyCd, MOPKONOLLKO]
QHONU3U, €NIEKTPOHCKMM PEYHULIMMA, KAO U Y
€KCTPAKLUM UMEHOBAHUX EHTUTETA.

ITo yxupamy caHkimja, mocedHO je 3HadajaH dUO Ipo-
jexar BalkaNet [54], xoju je omoryhuo passoj ceman-
tnake mpexxe tuna WordNet 3a cpricku. Kpos duaa-
TEPAAHY CapaAlby ca CDpaHuyCKOM je pasBHUjeH CPIICKU
ACO BHUILEje3NYHE ACKCHUKE dase BAACTUTHX UMeHa Pro-
lex [55], a y oxBupy npojexra Intera jeAnomMuanonckn
[aPaACAU3OBAHM CHIACCKO-CPIICKH KOPIIYC, KOjU je Ac-
MarusupaH u Mop¢oaomku anorupa. OBaj kopryc je
HOCAY)XHO 32 0OyyaBare Tarepa U 3a eKCIEPUMEHTE y
[OpPABHABAIGY Ha HUBOY PEYM H Y AyTOMATCKOM IIPEBO-
hemy.

CPpIICKH y9eCHHULM CY OUAH YKAYICHH Y ABA PETHOHAAHA
npojexta. Jeaan op wux, SEE-ERANET - Building
Language Resources and Translation Models for Mac-
hine Translation (Msrpasma jesuaxux pecypea u npe-
BOAMAQIKHX MOACAQ 32 MALIMHCKO IpeBoheme), duo je
YCMepeH Ha jy)KHOCAOBEHcKe U daakaHcke jesuke (ICT
10503 RP, 2007-2008). Hheros raasuu AOTIPHHOC Suo
je pa3Boj jeAHOCMEPHMX MPEBOAUAAYKMX MOAEAA KOjU
CE OCAAMbajy Ha BUIIIEj€3UYHE PECYPCE BEAUKUX AMMEH-
3uja, y crBapu Ha Kopnyc Acquis Communautaire. Me-

hyTum, nomro AokymeHTa KOja yaase y 0Baj pecypc y To
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BpeMe jOII HUCY OMAA IIPEBEACHA Ha CPIICKH, IIPEBOAU-
AQYKH MOAEA HHje Ouo mpousBeaeH 3a cprcku. Ilpe-
BOA 3aKOHCKe peryaatuse EBporcke yHuje je y Toky u
Aco mpeBeacHOr MaTepujaaa je Beh aocryman [56]. Ca
CBOj€ CTPaHe je CPIICKU TUM AOIIPUHEO OBOM IIPOjEKTY
PasBOjEM jJEAHOT APYTOT BUILEJE3UYHOT PECYpPCa KOju ce
3acuuBa Ha pomany JKuaa Bepna ,[lyiu oxo cseitia 3a
ocamgeceisi gana” (y TOM TPEHYTKY d1AO je yKaydeHO 16
jesuxa). Apyru npojexar duo je WISE — An Electronic
Marketplace to Support Pairs of Less Widely Studied
European Languages (EaexTpoHcko TpxuiTe 3a moap-
LIKY [TAPOBHMa MaE¢ M3YYaBaHHX CBPOIICKHX jC3HKa),
4YMjU je U Suna IPOU3BOAA HE CAMO BUIIIEjE3UIHHX
ACKCHYKHUX pecypca odoraheHnx AuHrBucTHIKUM MeTa-
noaanuma Beh 1 u3rpasrma U IPOMOLIUja €ACKTPOHCKOT
TPXKHILTA 32 cAadUje M3y daBaHe aAKAHCKE je3HKe, YKAY-
ayjyhu u cpricku (BSEC 009 / 05.2007, 2007 — 2008).
Aame aKTHBHOCTH IIOAPa3yMeBajy, IIPe CBEra, PasBoj IO-
CTYyIIaKa 32 CHHTaKCHYKY aHAAU3Y CPIICKOT, KOja je, € 0d-
3UPOM Ha CAODOAAH pPeA pedr u MOPPOAOLIKO dorat-
CTBO CPIICKOT je3HKa, H3y3ETHO CAOKeH mocrynak. OBo
II0APa3yMeBa PasBOj HOBHX PECYpCa, Ipe CBEra HOBHX

THUIIOBA PCYHHMKA M KOPITyCa, Kao U npaTehux aAara.

4.6 JOCTYIHOCT AJTATA U
PECYPCA

Tadeaa 12 paje npukas Texyher crama je3sHIKHX TEXHO-
AOTHja 32 CPIICKH je3uk. Panrupame nocmjchnx aAarau
pecypca ce 3acHMBa Ha npoleHu e Boachux excre-
para Koju cy Aaam oueHe Ha ckaan O (BpAo HUCKO) A0 6
(BpAO BHCOKO) Ha OCHOBY CeAQM KPUTEPHjyMa.

3a CPIICKH je3HK, CTambe Pecypea U TEXHOAOTH]a MOJKE ce

OIIMCAaTH Ha CACAChI/I Ha4YMH:

» IlIto ce Tnue MOPQOAOIIKUX U C HHMA OBE3aHUX
[MUTaka, MOXKE CE CAODOAHO pehn Aa je HUBO Pa3Boja

TEXHOAOTHja U pecypca SaAOBOA)aBajth/I, YTAaBHOM

3ax13amyjyhp1 MIOCTOjakby BEAUKOT EAEKTPOHCKOT peyd-
HHKa U AOKaAHHX rpamaruka. Hemocpeana mocae-
AWL{a TOTA j€ A Cy IOTPEOHH AAATH 32 IIPOHAAKCELE
uHPOpMaLIMja M EKCTPAKLIMjy HHPOpPMALIHja HA pac-
noaarawy. Hexu op peuynuxa cy cnpemuu sa mu-
POoKy yrorpedy, AOK Heke jolr Tpeda AOTPAAUTH, Ha
npumep CpnHer.

= PedepeHTHH KOpIyC CaBPEMEHOTr CPIICKOT je3MKA
€KaBCKOT H3TOBOPA j¢ Ha PACIIOAATAHY, KA0 M HEKO-
AHKO IIOPaBHATHX KOPIIyCa, U CBH OHH CY Ha pac-
IOAaramy HCTPAXMBAIMMa CPIICKOT je3nka. Texyha
ucTpakuBama Cy ycpeacpehena Ha porpasmwy pede-
PEHTHOT KOPITyCa M HErOBO IPOLIMPUBAGE HjEKaB-

CKHM H3roBOpPOM.

= [oBopHe TexHOAOTHjE CY AODPO pasBUjeHE U HALIAC
Cy LIMPOKE IIOCAOBHE IPUMEHE, AAM CE HCTPAXKU-
Bamba MOPajy IIMPHUTH A2 OU CE IPOIIMPUAA H TTOAA

IIpUMCHC.

= Co¢rBep HamemeH nosehaBay IPOAYKTHBHOCTH
AeKcnKorpacl)a je pasBUjeH, aAM HEAOBO/SHA CIIPEM-
HOCT 32 HOBE TEXHOAOTHj€ Y TPAAUIIMOHAAHO OpH-
JEHTHCAaHOM AEKCHKOIPadCKOM OKPYXKEHY je Ipe-
npeka SpiKeM pasBojy Aekcukorpaduje.

= Y HeKUM NOAPYYjHMA CY 00aBAEHH YCIICIIHH €KCIIe-
PHMEHTH y CTPOTO HCTPa)KUBAYKOM OKPYXKEHY, Ka0
IITO je MAUTKO MAPCHPAKbe, PE3SUMHUPAKbE, MAIIMHCKO
npesobeme, onToAOIIKY pecypen. MebhyTum, A0du-
JEHH PE3YATaTH Cy jOLI YBEK AAAEKO OA HMBOA pa-
3BOja KOjU je MOCTUTHYT 334 Pa3BUjeHE EBPOIICKE je-
suke. [Taxmy ncTpakuBada NpUBAAYE U MyATHMEAH-
jAAHH ¥ MyATHMOAQAHH AOKYMEHTH, II0CEOHO Y KOH-

TEKCTY AUTHTAAM3ALINje KYATypHOT HacAeha.

Mmajyhu y BuAY cAOXKEHOCT cpIicKe CHHTAKCE, IOAPYYja
3aCHOBAHA Ha AyOOKOM ITApCHpPatby jeAHOCTABHO HeE I10-
CTOje: CEMaHTHKA PEYEHHUIIA, CEMAHTHKA TEKCTa, IreHe-
pHcame je3uKa. 3dor Tora He HOCTOjH HU GOPMAAU30-
BaHA CHHTAKCa CPIICKOT, IITO OIPaHHYaBa Pa3BoOj CHH-

TAaKCUYKHU M CCMAaHTHYKH aHOTHPAHUX KOpPITyCa. CDopMa-
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12: Cratbe jesmukmx TeXHONOMM|d 30 CPMCKHM je3mk

AM3alHMja CUHTAKCE CPIICKOT j€, IPEMa TOME, HajXUTHUjU

33AATAK 32 AA/SH PA3BOj jE3UIKHUX TEXHOAOTH]A.

4.7 NOPEREHSE JESUKA

Texyhe cTame moApIIKe je3UIKHX TEXHOAOTHja 3HAYAJHO
Cce PasAMKYje 04 jeAHE jesHuKe 3ajeAHHIIE A0 ApyTe. Aa
du ce ynopeamae cutyanmje y Kojuma ce Haaase pasau-
YUTH je3HLH, 0Baj OACAHAK he IpeAcTaBUTH OLiCHY 3a-
CHOBaHy Ha ABa IpUMepa 08AACTH NpHMeHe (MalluH-
cKo npeBolyerbe 1 0dpaaa rOBOpa) U Ha jeAHOj TEXHOAO-
ruju (aHaAM32 TEKCTa), KaO U HA OCHOBHUM pecypcHMa
HEOIXOAHUM 33 U3rPAAIY AIIAMKAIIU]jA je3HYKHX TEXHO-
AOTHja. Jesuuu cy CcBPCTaHH y IpyIe Ha OCHOBY caepche

CKAAC OA IIET BPEAHOCTH:

OaAMYHA TOAPIIKA j€38HYKUM TEXHOAOTHjaMa
Aodpa moapuika

Ymepena noapiixa

®parmenrapHa moapimka

Chaada moppika HAH de3 MoApILIKe

Mepa moppIIKe je3UYKUM TEXHOAOTHjaMa YCTAaHOBAEHA

je Ha ocHOBY caeachux kpuTepujyma:

Odpaaa rosopa: Ksaaurer nocrojehux rexmoao-
I'Mja 32 IPCIO3HABAE TOBOPA, KBAAHTET TOCTOjchmx
TEXHOAOTHja 32 CHHTE3y I'OBOPA, OKPUBEHOCT AO-
MeHa, dpoj u odum nocrojehux ropopHux Kopryca,
OpOJHOCT 1 PasHOBPCHOCT PaCIIOAOKHBUX allAMKA-

1[1ja 3aCHOBAHUX Ha FOBOPY
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= Mammuncko npeoheme: Ksaaurer mocrojehenx
TEXHOAOTHja MaIIMHCKOr npesolema, dpoj moxpu-
BCHHX jE3MYKHUX NTAPOBA, TIOKPUBEHOCT je3UIKHUX e-
HOMCHA 1 AOMEH, KBAAUTET 1 0duM nocrojehnx ma-
PaACAHHX KOPITyCa, OPOJHOCT U PasHOBPCHOCT pa-

CITOAO>KHUBHUX aHAI/IKaLU/Ija MAITHHCKOT HPCBObCI—ba

» Ipamarmuka anasmsa: Ksasurer nocrojehux rex-
HOAOTHja 32 aHAAH3Y TEKCTa M OOAACTH KOje IIOKpH-
Bajy (MOpOAOTHja, CHHTaKCa, CEMAHTHUKA), TIOKPH-
BEHOCT je3U4KMX $CHOMCHA U AOMCHA, OPOJHOCT U
PaBHOBPCHOCT PacIOAOKHBUX alIAUKALMja, KBAAU-
TeT 1 0duM nocrojehux (aHOTHPaHKX) TEKCTYaAHUX
KopIIyca, KBaauTeT nocrojehnx aekcnmakux pecypea
¥ IpPaMaTHKa M 08AACTH Koje nokpuBajy (unp. Word-
Net)

L PCCyPCI/I: KBaaurter n OSI/IM HOCTOjChI/IX TCKCTY-
AAHHX, FT'OBOPHHX M NAPAACAHHUX KOpITyCa, KBaAH-
TCT l'IOCTOjChI/IX ACKCHYIKHX pECypca M rpaMaTHKa U

00AACTH KOje IIOKPHBajy

Topme Tadeae moKasyjy Aa Cy aAaTH M peCypCH 3a CPIICKU
je3UK yraaBHOM y HajHIKoj rpynu. Cpricku A08po cToju
y nopehemy ca jesunuma ca MaAuM dpojeM roBOpHHUKA,
Ka0 IITO Cy XPBaTCKH, CAOBEHAYKH U CAOBAYKH, AAH CBU
TH jE3ULU CY AAAEKO U3a 3aCTYI/AHEHUJUX EBPOIICKHX je-
3MKa Ka0 IUTO Cy HeMadyku MAM ¢pannycku. Ila nnax,
4aK HY 33 OBE IOCAEAIE JESUKE, AAATH U PECYPCH je3UY-
KHX TEXHOAOTHja HUCY AOCTHTAM KBAAHUTET M ITOKPHUBE-
HOCT 0ATOBapajyhux aaata u pecypca 3a €HIACCKH je3HK,
KOjH je Y BPXY Y CBUM OOAACTHMA je3U4KE TEXHOAOTH]E.
A 1y €HTACCKUM jE3UYKHUM PECYPCHMA IIOCTOJH jOLI YBEK
AOCTa ITPA3HUHA C TAYKE TACAUIITA ATIAMKAITHja BUCOKOT

KBaAHTCTA.

4.8 3AKJbY4UM

Y 060j cepuju desux xmwuia yuunuin cno 3navajan io-
YeIUHI HATLOD A OYEHUMO HOGPULKY Je3UUKUX HLeXHOAO-

inja 3a 30 esporickux jesuxa u ga 00e3dequmo Keaiu-

wertino nopeherwe imux jesuxa. Iowitio cy ugeninuguro-
sare nothpede u HeqoCciiay, 3ajeqHUUA eBPOCKUX je3uH-
KUX HEXHON0IU]A, KAO U C6€ SAUHILEPECOBAHE CIUPAHE CAga
€Y Y UpUAUYYU §a OCMUCAE UPOIPAME UCTUPANCUBAILA U PA-
360]a WUPOKUX PASMEPA HUJU f€ Utt/o USIPAGHA UCTEUHCKYL

sumeje3uHe, MEXHOAOUKY ocitocodmene Espozle.

Buaean cmo pa mocroje OrpomHe pasAuKe I/IaMeby
eBPOICKUX je3nka. AOK 3a Heke jesuke y oppehenum
odAacTHMa MpHMEHE IOCTOje KBAAMTETHH PECYPCH U
oarosapajyhu corsep, 3a Apyre jesuke Ty mocroje 3Ha-
JajHe MpasHUHE. MHOIHMM je3UIMa HEAOCTAjy OCHOBHE
TEXHOAOTHj€ 33 AaHAAU3Y TEKCTA, KAO U CYIITHHCKHU pe-
CypPCH 32 pa3BOj THX TEXHOAOTHja. APyTru MMajy OCHOBHE
pecypce MAM aAaTe, AAM jOII YBEK HUCY Y MPHAMIU A
UHBECTUPAjy Y CEMAHTUUKY 0OpaAy. 3aTo HaM TEK IPeA-
CTOjH Aa YYMHHMO TAQBHH HAIIOp 32 IIOCTU3Ambe aMOu-
LIHO3HOT IMAa 0de3deluBarma BHcOKO KBaAMTETHOT Ma-
LIMHCKOT TpeBohema namely cBux eBpomnckux jesnxa.
Odum PEcypca U OICEr aAaTa KOjU IOCTOj€ 3a CPICKU
jE3UK jOII YBEK CY BPAO OIPAHUYEHH, HAPOYHUTO KaAd Ce
yIOpEeAE Ca aAaTHMA M PECYPCHMA 32 je3HKe Kao IITO CY
paHIyCcKH, HEMAIKU U TOCESHO CHIACCKH, U HHUCY AO-
BOSHH HH 110 KBAAHTETY HH IIO KBaHTUTETY 32 PasBoj
OHE BPCTE TEXHOAOTH]jE KOja je HEOIIXOAHA 32 TIOAPIIKY

HCTHHCKH BI/IIJ.ICjCSI/I‘{HOM APYLITBY 3Hamba.

Texnoaoruje koje cy Beh passujene u onTumusoBaHe 3a
€HTACCKH HE MOTY jEAHOCTABHO A C€ IPEHECY Ha CpII-
cku jesuk. CHcTeM 3a CHHTaKCHYKY aHAAM3Y CTPYKTYpe
pedeHHIIe 3aCHOBAH Ha €HTAECKOM ITO IIPABHAY je HENPH-
KAAA2H 3a IPUMEHY Ha CPIICKOM TeKcTy. Paa Ha odpaan
CPIICKOT j€3UKa AO CaAa je Suo KOHIIEHTPHCAH Ha Pa3Boj
pecypca 1 aAaTa KOjH Cy Y CKAAAY €a CHEITMHIHIM CBOj-
CTBUMa CpIICKOT (IIpe cBera OIKC Bberose dorate Mopo-
aoruje). OBaj mpasan passoja Mopa 00aBesHO Aa ce 3a-
Apxu n'y dyayhnoctn. 3a ckpoMHy jesnuky 3ajeaHuIry
U UCTPAKUBAYKY CPEAMHY KAO LITO je CPIICKA, CApaAkha
y pasBojy pecypca, kako Ha poomahem Tako u Ha mehy-

HapOAHOM HHUBOY, OA TIPECYAHOT je 3Hauaja. OBo reHe-
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paaHO Baxku 3a BehHHy CAOBEHCKHX je3HKa, a 32 CapaAkby
Cy HEOIIXOAHE Aane CTUMyAaTHBHE Mepe. [TocedHo Be-
auke mMoryhHoctu 3a capaawy mocroje usmely npoje-
KaTa BE3aHHUX 33 CTAHAAPAHE je3HKe IITOKABCKOT IIOpe-
KAQ, KA0 U 332 CAOBEHCKE j€3UKE YOIIIITE, I/IMajth/I y BUAY
33j€AHHYKA CBOJCTBA THX j€3HKa.

Yuemhe Cpduje y CESAR-y u META-NET-y tpedaso
du aa AOIPHHECE Pa3BOjy, CTAHAAPAM3ALIUJU U AOCTYTI-
HOCTH HEKOAHMKO BR)XHHUX PECypca je3HIKHX TEXHOAO-
THja M CTOTA Pa3BOjy je3MYKHUX TEXHOAOTHja 33 CPICKU
jesuk. Ayropounu nus META-NET-a jecre Aa yBeae
TEXHOAOTH)Y BUCOKOT KBAAMTETA 32 CBE je3HKe KaKO Ou
Ce TIOCTUTAO TIOAMTHYKO U €KOHOMCKO jEAUHCTBO KPO3
KYATYpPHY pasHOBpcHOCT. Texnoaoruja he momohu aa
ce ykaoHe nocrojehe dapujepe u aa ce usrpase MocToBu
meby eBponckum jesunuma. OBO 3axTeBa 0A CBHX 3a-
HMHTEPECOBAHUX CTPAHA — Y IOAUTHUIH, UCTPAKUBAMY,
IPUBPEAU U APYIITBY — AQ YjEAUHE CBOj€ HaIlope 3a Sy-
ayhnocr.

VuaycTpuja cpICKHX je3MYKHX TEXHOAOTHja je BEOMa

CKpOMHa. yKADy‘{CHO jC TCK HCKOAHUKO CPCABUX U MAaAHX

npeayseha 1 BUXOB IPUCTYII je y CYLITHHU 3aCHOBAH Ha
IPUMEHH ,IPyde CHAE’, LITO 3HAYH Ad CE Y OCHOBH 3a-
HeMapyjy creludHIHOCTH CpIIcKor jesuka. Hamy na-
Aa3M MOKA3yjy AA j€ jJEAUHA AATEPHATHBA yAAram€ 3Ha-
YajHUX HaIlopa y CTBAPAbE PECYPCa 3a je3HYKE TEXHOAO-
ruje 3a CpIcKu U BuxoBo Kopuuhere 3a ynanpeheme
UCTpaKUBama, HHOBanHja u pasBoja. C 0d3upom Ha no-
Tpedy 32 BEAUKUM KOAHYHHAMA [IOAATAKA M €KCTPEMHY
CAOXKEHOCT CHCTEMA je3MYKHX TEXHOAOTH)ja, OA BHUTAA-
HOT je 3Hayaja pa3Boj HOBE MHPPACTPYKTYpe M KOXe-
PEHTHHje OpraHU3alllje UCTPAXKHUBAKA, KOja du moacra-
kaa Behy capaamwy. Apyru KavyaHu pAonpunoc duo du ye-
[OCTaB»>AbEe MYATHAMCLIUIIAUHAPHOT CTYAHjCKOT IIPO-
rpaMa odpaae jesrKa Ha MacTep U AOKTOPCKOM HHBOY,
IITO AAHAC HE ITOCTOjH.

IIpema ToMe, MOXKEMO AQ 3AKAYYHUMO Ad IIOCTOjH HEO-
AAOXKHA IOTpeda 3a LIHMPOKOM, KOOPAMHHPAHOM HHU-
LIIjaTHBOM YCMEPCHOM Ha IIPEBA3HAAKCHE PAZAUKA Y
CIMPEMHOCTH j€3UYKHX TEXHOAOTH]A 32 EBPOIICKE jE3UKE

Ko IIEAHHY.
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OAAMYHA A0Gpa yMepeHa ¢$parmenTapua cAaba moppuixa
MOAPIIKA MOAPIIKA NIOAPIIKA MOAPIIKA uAu 6e3 mwe

13: Obpaaa rosopa: crarse noapLuke jesnukux texHonoruja 3a 30 esponckux jesuka

OAAUYHA A0b6pa yMmepeHa ¢$parmenTapua caaba moapuxa
TOApIIKA MOAPIIKA TIOAPIIKA TOApIIKA uaHu 0e3 mwe

14: MawwuHcko npesofierse: ctarbe nogpluke jesnukux texHonoruja 3a 30 esponckux jesnka
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OAAUYHA A0b6pa yMepeHa ¢$parmenTapua caaba moapuixa
MOAPIIKA MOAPUIKA MOAPLIKA TOAPIIKA HAM 0€e3 me

15: Tpamatnuka aHanusa: crame noapLuke jesnukux TexHonoruja 3a 30 eBponckux jesuka

OAAMIHA AoGpa yMepeHa ¢$parmenTapua caaba moppuixa
TOAPIIKA MOAPLIKA MOAPIIKA TOAPIIKA uam 6es we

16: Jeanuku pecypeu: crare nofpluke jesnukux TexHonoruja 3a 30 eBponckux jesmnka
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O META-HET-Y

META-HET je mpexa usBpcHOCTH KOjy PUHAHCHpA
Esporncka yuuja [57]. Fby TpenyrHO unHe 54 uaaHa,
KOju mpeacTaBaajy 33 espomncke semme. META-HET
IIOACTHYE TEXHOAOUIKM caBe3 BHIucjesuuHe Epporme
(Multilingual Europe Technology Alliance — META),
3ajeAHUI)y MpoEeCHOHAAAIlA M OPraHHU3alHja ca Io-
Apydja jesmukux texuosoruja us Esporre. META-HET
je moceheH ocTBapHBay TEXHOAOLIKUX OCHOBA 3 yC-
[IOCTaBAAE M OAPXKABAKE HCTUHCKOT BHIIECjE3UYHOT

C€BPOIICKOT I/IH(l)OpMaIlI/IOHOI‘ ApylITBa KOjC:

= omoryhasa BulejesnyHy KOMYHHKALIU)Y;

= 0de3dehyje jeaHmax mnpucryn unnpopMmauujaMa u
3HAIbY Ha CBUM j€3ULIMIMA;

= HyAU HampeaHe MoryhHoctu ympexeHe nHpopma-

LIUOHE TEXHOAOTH]E.

Mpexa moppxasa Espony koja ce yApyxyje y jeAus-
CTBCHO AMTHTAAHO TPXKHUIUTE U MHGOPMALMOHU IIPO-
crop. OHa cTUMyAMINE U IIPOMOBHUIIE BUIIEjE3UIHE
TEXHOAOTHje 32 cBe eBporncke jesuke. OBe TexHO-
aoruje omoryhasajy ayromarcko mpesoleme, rexepu-
came capApkaja, 0dpaay HHPOpMaLHja, yIIpaBsatbe 3HA-
BEM 32 IMMPOK PACIOH alAMKALMja M IPEAMETHHX
odaactn, kao u cymehe sacHoBaHe Ha jesuky sa Tex-
HOAOLIKE IIPOU3BOA¢ 0A KyhHux amapara, npeko Ma-
LIMHA U BO3UAQ, AO padyHapa u podora. META-HET
je moxpenyt 1. ¢edpyapa 2010. u Beh je mpeayseo
BUIIEC aKTUBHOCTU KOj€ AOIPHHOCE OCTBAPCHY HEro-
Bux nusesa. META-BU3UMJA, META-PASMEHA u
META-MICTPADKHMBAIBE cy Tpu mpasia akTuBHO-
CTH OBE MpPEXe.

META-BU3UJA (META-VISION) noacruve 3a-

jCAHI/Il_ly AVUHAMUYHUX U yTI/ILIajHI/IX 3aMHTCPECOBAHHUX

CTpaHa AA CE YAPYXE OKO 33jEAHHMYKE BU3HUJjE U 33j€A-
HUYKOT CTPATELIKOI HCTPKUBAYKOr maaHa (Strategic
Research Agenda — SRA). Fben raaBuu saparax je pa
H3TPaAM KOXEPEHTHY U ITOBE3aHY 33jEAHHILY 32 je3H4Ke
Texnoaoruje y EBporn nmosesyjyhu npeacrasnuke He-
MOBE3aHUX U PAa3HOBPCHHUX 3aMHTEPECOBAHHMX TpYIIa.
OBsa deaa Kibura pUIpeMsEHa je 3ajeAHo ca 29 ToMoBa
3a Apyre jesuke. 3ajeAHUYKA BU3Hja TEXHOAOTHjE Pa3BH-
jeHa je y TpU IpyIe, [0 CEKTOPUMA.
META-PABMEHA (META-SHARE) crBapa otBO-
peHe, IMHUPOKO PacIpOCTparmeHe IIOTOAHOCTH 33 33jeA-
HHuKo Kopumheme u pasmeny pecypca. Mpexa pero-
SUTOpHjyMa jegHax ¢ jeguaxum (peer-to-peer) caapxahe
je3ddKe MOAATKE, aAaTe U BEO YCAyre AOKYMEHTOBaHE
METANOAAIIMMA BHCOKOT KBAAUTETA M OPTaHU3OBAHE Y
CTaHAapAM30BaHe Karteropuje. Pecypcuma ce moxe y
CBaKOM TPEHYTKY IPUCTYIIUTH, A IPETPAXKYjy ce Ha YHHU-
¢$opman HauuH. PacoAoKHBH pecypcH yKsydyjy MaTe-
pHjase OTBOPEHOT KOA, cA0d0AHE 32 Kopuuthere, aan
M KOMEPIIHjaAHO AOCTYITHE KOMIIOHEHTE.
META-UCTPAJKMBAIBE (META-RESEARCH)
YCITOCTaBS>a MOCTOBE Ka PEAEBAHTHHM CPOAHHM TEXHO-
AomkuM odaactuma. OBa aKTHBHOCT HACTOJH AQ MCKO-
PUCTH HAIIPEAAK y APYTHM OOAACTHMA H A2 yHOTpedu
HMHOBATHBHA HCTPaXUBAa KOja MOTY A AOIIPUHECY je-
3UYKHM TEXHOAOTHjaMa. ITocedno, oHa ce poxycupa
Ha CIIpOBOheIe HajcaBpeMEHUJUX UCTPAXKUBAA Y ay-
TOMATCKOM IIPEBOCIbY, NPUKYIbaly IIOAATAKA U Op-
raHU30BAalbY je3HYKUX pecypca 3a IoTpede eBaayanuje,
CacTaB;>AbE MHBEHTAPA AAaTa M METOAQ U OPTaHU30-

BatbC papAOHHUIIA U oSyKa 3a YAQAHOBC BQjCAHI/ILle.

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

During the last 60 years, Europe has become a distinct
political and economic structure, yet culturally and lin-
guistically it is still very diverse. From Portuguese to
Polish and Italian to Icelandic, everyday communica-
tion between Europe’s citizens as well as communica-
tion in the spheres of business and politics is inevitably
confronted by language barriers. The EU’s institutions
spend about a billion euros a year on maintaining their
policy of multilingualism, i. e., translating texts and in-
terpreting spoken communication. Yet does this have to
be such aburden? Modern language technology and lin-
guistic research can make a significant contribution to
pulling down these linguistic borders. When combined
with intelligent devices and applications, language tech-
nology will in the future be able to help Europeans talk
easily to each other and do business with each other even

if they do not speak a common language.

Language technology builds
bridges for Europe's future.

Major trade partners of Serbia come from the EU, with
ashare of over 50% in its total trade, while exports to the
EU market are free-of-customs according to the Stabili-
sation and Association Agreement. But language barri-
ers can bring business to a halt, especially for SMEs who
do not have the financial means to reverse the situation.
The only (unthinkable) alternative to this kind of mul-
tilingual Europe would be to allow a single language to
take a dominant position and end up replacingall other

languages.

One classic way of overcoming the language barrier is to
learn foreign languages. Yet without technological sup-
port, mastering the 23 official languages of the member
states of the European Union and some 60 other Euro-
pean languages is an insurmountable obstacle for the cit-
izens of Europe and its economy, political debate, and
scientific progress.

The solution is to build key enabling technologies.
These will offer European actors tremendous advan-
tages, not only within the common European market
but also in trade relations with third countries, espe-
cially emerging economies. To achieve this goal and pre-
serve Europe’s cultural and linguistic diversity, it is nec-
essary to first carry out a systematic analysis of the lin-
guistic particularities of all European languages, and the
current state of language technology support for them.
Language technology solutions will eventually serve as

a unique bridge between Europe’s languages.

Language technology as a key for the future.

The automated translation and speech processing tools
currently available on the market still fall short of this
ambitious goal. The dominant actors in the field are
primarily privately-owned for-profit enterprises based
in Northern America. Already in the late 1970s, the
EU realised the profound relevance of language tech-
nology as a driver of European unity, and began fund-
ing its first research projects, such as EUROTRA. At
the same time, national projects were set up that gen-

erated valuable results but never led to concerted Euro-
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pean action. In contrast to this highly selective funding
effort, other multilingual societies such as India (22 offi-
cial languages) and South Africa (11 official languages)
have recently set up long-term national programmes for
language research and technology development.

The predominant actors in LT today rely on imprecise
statistical approaches that do not make use of deeper lin-
guistic methods and knowledge. For example, sentences
are automatically translated by comparing a new sen-
tence against thousands of sentences previously trans-
lated by humans. The quality of the output largely de-
pends on the amount and quality of the available sam-
ple corpus. While the automatic translation of simple
sentences in languages with sufficient amounts of avail-
able text material can achieve useful results, such shal-
low statistical methods are doomed to fail in the case of
languages with a much smaller body of sample material
or in the case of sentences with complex structures.

The European Union has therefore decided to fund
projects such as EuroMatrix and EuroMatrixPlus (since
2006) and iTranslate4 (since 2010), which carry out ba-
sic and applied research and generate resources for es-
tablishing high quality language technology solutions
for all European languages. Analysing the deeper struc-
tural properties of languages is the only way forward if
we want to build applications that perform well across
the entire range of Europe’s languages.

European research in this area has already achieved
a number of successes. For example, the transla-
tion services of the European Union now use MOSES
open-source machine translation software that has been
mainly developed through European research projects.
A substantial breakthrough in the area of speech syn-
thesis and recognition in Serbian was made by a group
from the Faculty of Technical Sciences at the University
of Novi Sad. Various applications in the fields of TTS
and ASR have been developed based on the speech and
lexical databases with accentuated word forms. Serbian

speech recognition and generation has been commer-

cialised by the AlfaNum company, a spin-off of the Uni-
versity of Novi Sad. The AlfaNum company has a con-
siderable number of users among Serbian companies.
The first corpus of contemporary Serbian, an electronic
morphological dictionary of Serbian, aligned French-
Serbian and English-Serbian corpora of literary texts, as
well as different software tools were developed in the
scope of joint projects of the Faculty of Mathematics
and the Department of Serbian at the Faculty of Philol-
ogy in Belgrade.

Language Technology helps unify Europe.

Drawing on the insights gained so far, it appears that to-
day’s ‘hybrid’ language technology mixing deep process-
ing with statistical methods will be able to bridge the gap
between all European languages and beyond. As this
series of white papers shows, there is a dramatic differ-
ence between Europe’s member states in terms of both
the maturity of the research and in the state of readi-
ness with respect to language solutions. Serbian is one
of the ‘smaller” European languages, and it needs further
research before truly effective language technology solu-
tions are ready for everyday use.

META-NET’s long-term goal is to introduce high-
quality language technology for all languages in order
to achieve political and economic unity through cul-
tural diversity. The technology will help tear down ex-
isting barriers and build bridges between Europe’s lan-
guages. This requires all stakeholders — in politics, re-
search, business, and society — to unite their efforts for
the future.

This white paper series complements other strategic ac-
tions taken by META-NET (see the appendix for an
overview). Up-to-date information such as the cur-
rent version of the META-NET vision paper [2] or the
Strategic Research Agenda (SRA) can be found on the
META-NET Website: 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 de-
velopers to create new technologies to ensure mutual
understanding and access to shareable knowledge. In
the global economic and information space, there is in-
creasing interaction between different languages, speak-
ers and content thanks to new types of media. The cur-
rent popularity of social media (Wikipedia, Facebook,
Twitter, Google+) is only the tip of the iceberg.

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

Today, we can transmit gigabytes of text around the
world in a few seconds before we recognise that it is in
a language that we do not understand. According to
a report from the European Commission, 57% of In-
ternet users in Europe purchase goods and services in
non-native languages; English is the most common for-
eign language followed by French, German and Spanish.
55% of users read content in a foreign language while
35% use another language to write e-mails or post com-
ments on the Web [3]. A few years ago, English might
have been the lingua franca of the Web - the vast ma-
jority of content on the Web was in English — but the
situation has now drastically changed. The amount of
online content in other European (as well as Asian and

Middle Eastern) languages has exploded.

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

ciety, and which are doomed to disappear?

2.2 OUR LANGUAGES AT RISK

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

ternet have the same impact on our modern languages?

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

Europe’s approximately 80 languages are one of our rich-
est and most important cultural assets, and a vital part of
this unique social model [4]. While languages such as
English and Spanish are likely to survive in the emerg-
ing digital marketplace, many languages could become
irrelevant in a networked society. This would weaken
Europe’s global standing, and run counter to the goal of
ensuring equal participation for every citizen regardless
of language. According to a UNESCO report on mul-
tilingualism, languages are an essential medium for the
enjoyment of fundamental rights, such as political ex-

pression, education and participation in society [5].

2.3 LANGUAGE TECHNOLOGY
IS A KEY ENABLING
TECHNOLOGY

In the past, investments in language preservation fo-

cused primarily on language education and transla-
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tion. According to one estimate, the European market
for translation, interpretation, software localisation and
Website globalisation was €8.4 billion in 2008 and is
expected to grow by 10% per annum [6]. Yet this fig-
ure covers just a small proportion of current and future
needs in communicating between languages. The most
compelling solution for ensuring the breadth and depth
of language usage in Europe tomorrow is to use appro-
priate technology, just as we use technology to solve our
transport and energy needs among others.

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

complex software systems to help us already today to:

= find information with a search engine;

= check spelling and grammar in a word processor;

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

= translate Web pages via an online service.

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

enabling technologies are for each European language.

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

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

dia and multilingual user experience in the near future.

2.4 OPPORTUNITIES FOR
LANGUAGE TECHNOLOGY

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

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

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

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.

Technological progress needs to be accelerated.

2.6 LANGUAGE ACQUISITION
IN HUMANS AND MACHINES

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

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

Learning a second language at an older age requires
more cognitive effort, largely because the child is not im-
mersed in a language community of native speakers. At
school, foreign languages are usually acquired by learn-
ing grammatical structure, vocabulary and spelling using
drills that describe linguistic knowledge in terms of ab-

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

Moving now to language technology, the two main
types of systems acquire language capabilities in a sim-
ilar manner. Statistical (or data-driven) approaches 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.

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

the research lab.

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 Serbian in European information soci-
ety and assess the current state of language technology

for the Serbian language.
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THE SERBIAN LANGUAGE IN THE EUROPEAN
INFORMATION SOCIETY

3.1 GENERAL FACTS

Standard Serbian is the standard national language of
Serbs and the ofhicial language in the Republic of Ser-
bia. It was formed on the basis of Ekavian and Ijeka-
vian Neo-Stokavian South Slavic dialects and its form
was determined by the reformer of the written language
of the Serbs Vuk Karadzi¢ (1787-1864), who at the
same time reformed both the Cyrillic alphabet and or-
thography. In the 20th century, in the federal state of
Yugoslavia, this language was officially encompassed by
Serbo-Croatian, a name that implied a linguistic unity
with Croats (and later with other nations whose lan-
guages were based on Neo-Stokavian dialects). In the
last decade of the 20th century in Serbia the name
Serbo-Croatian was replaced in general usage by the
name Serbian. The Constitution of the Republic of Ser-
bia from 2006 stipulates: “The Serbian language and the
Cyrillic alphabet shall be in official use in the Republic
of Serbia” [7].

According to the 2002 census the population of Ser-
bia is 7,498,001, [8] and Serbian is the mother tongue
of 88.3% of the population [9]. To this number one
should add the ethnic Serb population in other parts of
the former Yugoslavia (a number not easy to determine).
The Serbian diaspora, mainly consisting of people who
left the country in search of work abroad and economic
migrants, lives primarily in a number of countries of
Central and Western Europe, in the USA, Canada and

Australia (their knowledge of Serbian is mainly deter-

mined by the generation of immigrants they belong to).
According to the 2002 census the majority of Serbs
abroad live in Germany (102,799), followed by Austria
(87,844) and Switzerland (65,751).

Standard Serbian is the standard national
language of Serbs and the official language
in the Republic of Serbia.

Serbia is a multilingual community. The ethnic minori-
ties, [10] according to the 2002 census, are Hungari-
ans (3.91%), Bosniaks (2.1%), Roma (1.44%), Croats
(0.94%), Montenegrins (0.92%), Albanians (0.82%),
Slovaks (0.79%), Yugoslavs (1.08%) and other eth-
nic minorities (Ashkali/Balkan Egyptians, Bulgarians,
‘Bunjevci, Aromanians, Czechs, ‘Gorani, Jews, Mace-
donians, Germans, Muslims, Romanians, Ruthenians,
Slovenians, Turks, Ukrainians and Wallachians, 2.45%).
The structure of the minority nationals according to
language is the following: Hungarian 3.8%, Bosnian
1.8%, Roma 1.1%, Albanian 0.8%, Slovak 0.8%, Wal-
lach 0.7%, Romanian 0.5%, Croatian 0.4%, Bulgarian
0.2% and Macedonian 0.2%. The remaining languages
are spoken by 0.5% of the population, whereas for 0.8%
of the population these data are unknown. In Serbia,
primary and secondary school education exists in some
of the minority languages, namely in Albanian (55 pri-
mary/4 secondary schools), Hungarian (108/38), Bul-
garian (26/-), Romanian (27/2), Ruthenian (3/2), Slo-
vak (15/2) and Croatian (7/1) [11]. In addition to in-
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struction, textbooks and readers are published in these
languages (for example, in 2005 a total of 526 textbooks
for primary and 283 for secondary school were pub-
lished) [9].

Official use of minority languages is regulated by the
Law on the Official use of Language and the Alpha-
bet [12], which provides that laws and legal acts are is-
sued in languages of ethnic minorities. This includes
the right to address government authorities in one’s own
language, as well as the right to be answered in that lan-
guage (depending on the size of the minority commu-
nity).

Translations to and from Serbian represent an impor-
tant activity. During 2010 a total of 2,549 books were
translated (1,438 from English, 215 from French, 170
from German, 191 from Italian, 74 from Spanish, 149
from Hungarian). Part of the translations are from
Slavonic languages (225 from Russian, 4 from Czech,
13 from Polish, 21 from Slovak, 19 from Slovenian, 18
from Macedonian, 12 from Bulgarian). As for transla-
tions from Serbian into other languages, 591 works were
published in 2010.

3.2 PARTICULARITIES OF THE
SERBIAN LANGUAGE

Serbian has its specific features which make its compu-

tational processing a complex task.

3.2.1 Phonetics,
phophonology

mor-

phonology,

The vowel system is simple (five vowels), but the conso-
nant system is rather complex (twenty five consonants).
The vibrant 7 in some positions is pronounced as a vowel
and functions as a syllable nucleus, e. g., prsz (“finger”)
or vrsta (“species”). There is a large number of mor-
phophonemic alternations in inflection and word for-

mation, which are in some grammatical cases combined

in such a way that two forms of a word can be very dis-
tant, e. g., the nominative singular of the noun “misao”
is misao (‘thought’) whereas its instrumental singular is
mislju (alternations a/o, o/l, I+j/lj/ s/5).

The accent system, comprising four accents, is based on
two cross-related parameters: length opposition (long :
short) and tone opposition (rising : falling). The distri-
bution of rising and falling accents follow special rules.
Accentual alternations are common in inflection and
word formation. As accent marks are not used, written
texts contain homographs. For example /uk with a short
falling accent means “onion”, whereas with a long falling
accent it means “arc” or “bow”.

For many words and grammatical forms, the codified
norm prescribes the pronunciation of post-accentual
lengths, but they are increasingly disregarded in cur-
rent usage. Almost all words have an accent, but clitics
also exist: proclitics (the majority of conjunctions and
prepositions and the negative particle ze before verbs)
and enclitics (non-accentuated forms of pronouns and
verbs and the interrogative particle /z).

As for borrowed words (borrowings), their pronuncia-
tion is phonetically adapted to Serbian. However, com-
binations of phonemes (primarily consonants) in bor-
rowings often deviate from those typical of original Ser-
bian words, e. g., softver Software’, hardver ‘hardware’,
interfejs ‘interface’. In every day use, deviations from the
normative distribution of accents in Serbian can also be
found.

For a certain number of lexemes and word forms there
are two different pronunciations, Ekavian and Ijekavian,
etymologically related to the old Slavic vowel called jaz,

as shown in Figure 1.

3.2.2 Morphology

There are ten parts of speech (word classes), with a large
number of subclasses. The systems of pronouns and nu-

merals are especially complex. The article does not exist.
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Ekavian Ijekavian
“flower” singular  cver (long e) cvijet
plural  cverovi (shorte)  cvjetovi

1: Ekavian and liekavian variant of pronunciation

Nouns are classified according to grammatical gender
(masculine, feminine or neuter). However, classifica-
tion according to semantic gender (male, female) is also
relevant, e. g., the noun gazda (‘boss’) declines like a fem-

inine gender noun but designates a male person.

Verbs are classified according to verbal aspect (perfec-
tive or imperfective). A certain number of verbs have
both aspects. There are several types of so called reflexive
verbs. There are three types of inflection: (a) declension
(nouns are inflected for number and case (as shown in
Figure 2), while adjectives are inflected for gender, num-
ber, case and adjectival aspect); (b) conjugation (which
is highly complex); and (c) comparison (gradable adjec-
tives and adverbs). Within all three types of inflection
there are different paradigms, with a number of excep-
tions. Inflection is accompanied by numerous morpho-
phonemic and accentual alternations. The large num-
ber of identical forms, namely formal syncretism (mor-
phological homonymy), should be pointed out. In all
types of inflection, formal syncretism of certain gram-
matically different word forms is not uncommon. As
a consequence of inflection, for a dictionary of 120,000
lemmas, at least 4.5 million inflected grammatical forms
exist (however, there are fewer surface forms, as some

forms in certain paradigms are identical).

Personal pronouns (including the reflexive pronoun)
and the auxiliary, copulative and existential verb “je-
sam’, as well as the auxiliary verbs “biti” and “hteti” have
enclitic forms, which are used much more frequently
than the corresponding stressed forms. For example, the

dative singular of the masculine and neuter third person

pronoun reads as follows: #jemu (accentuated form)

and mu (enclitic form).

Where nouns, verbs and adjectives are concerned, there
is a highly developed suffixial word formation. With
verbs, prefixation is also well developed (mainly related
to aspectual meanings). Composition, on the whole, is

less developed.

Calques and coinages, as well as so-called exocen-
tric noun compounds, are frowned upon by language
purists, as something that is not characteristic of au-
thentic Stokavian word formation. This attitude com-
plicates lexical and terminological elaboration through
word formation, and is one of the reasons for the very

large number of borrowings.

Borrowings fit into existing morphological and forma-
tional types, but there are also some exceptions, e.g.,
some foreign words do not inflect, such as the nouns
Meri (Mary) or skvo (squaw), or the adjectives fer (fair)

or braon (brown).

Well developed word formation (suffixation, prefixa-
tion, and, to a lesser extent, composition and various
combined word formation processes) results in the fact
that the majority of lexemes can be grouped into word
families, and nested entries in dictionaries. It is very
important that part of the formational relations lead to
systematic (categorial) modification of the initial word,
which greatly facilitates the lexicographic processing of
such cases. For example, for the word “glumac” (‘ac-
tor’), the diminutive is “glum¢i¢” and the augmentative
“glum¢ina’, the female form is “glumica’, and the adjec-

. <« v » <« sV » « v .
tives are “gluméev”, “glumicin’, “glumacki’, etc.
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singular  paucal (2-4)  plural
“window” (masc.)  prozor prozora prozori
“egg” (neut.) Jjaje Jajeta jaja
“woman” (fem.) Zena Zene
“news” (fem.) vest vesti

2: Four types of nominal inflection

Borrowings are, in general, phonologically and morpho-
logically adapted, that is, adjusted to the pronunciation
and morphology of Serbian. They also form word fam-

ilies according to Serbian word formation rules.

3.2.3 Llexis, phraseology, terminology,

onomastics

The composition of the vocabulary reflects, on the one
hand, the fact that it is based on the Stokavian di-
alect, not only with regard to the original inventory
but also with regard to new words formed according
to Stokavian word formation processes. On the other
hand, the vocabulary reflects the cultural and linguis-
tic history of the Serbian people, including borrow-
ings from Church Slavonic, Turkish (“megdan” ‘bat-
tle’), Russian (“zapeta” ‘comma’), German (“$trudla’
‘strudel’), French (“ruz” lipstick’), and, especially to-
day, English (“parking” ‘parking’). In addition, there
are many internationalisms based on classical languages
(Greek and Latin), especially in specific fields.

In phraseology special attention should be given to id-
iomatic expressions and comparisons, proverbs and the
like, which reflect autochthonous imagination and lin-
guistic creativity. On the other hand, a large number
of lexicalised expressions were created and are still be-
ing created by the calquing of foreign expressions, today
primarily English ones.

In the field of terminology and nomenclature, Serbian

has always greatly relied on foreign languages; foreign

terms have either been translated, with occasional de-
viations from word formation norms, or borrowed, es-
pecially in the case of terminological internationalisms.
Endeavours aimed at finding original Serbian solutions
or adapting existing terms to Serbian have yielded some
results, but cannot keep pace with the growing needs in
the fields of terminology and nomenclature.

Onomastics represents an important segment of the vo-
cabulary of Serbian, the more so as word families are also

generated from these words.

3.2.4 Syntax, text linguistics

In terms of distribution of sentence constituents (sub-
ject, predicate, object, etc.), Serbian belongs to SVO
languages with free word order (more precisely, with
free distribution of mobile sentence constituents). This
means that, in general, all permutations of mobile sen-
tence constituents are permitted, but that the preferred
order is: subject — predicate — object. However, free
does not mean anarchic; on the contrary, the selection
of a particular order is based on a very complex func-
tional system, i.e., regulated by combinations of vari-
ous syntactic, semantic, pragmatic and stylistic factors.

Consider, for example, the sentence:
Marija dade Jovanu jabuku. [Mary gave John an apple.]

In Serbian, this idea can be expressed in 24 = 4! =
1*2*3*4 (number of permutations of four words) differ-

ent ways:
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Marija dade Jovanu jabuku.

Marija dade jabuku Jovanu.
» Marija Jovanu dade jabuku.

Marija jabuku dade Jovanu.

Jovanu dade Marija jabuku.

Jovanu Marija dade jubuka.
Jabuku Marija dade Jovanu.
Jabuku Jovanu dade Marija.

Dade Marija jabuku Jovanu.

Dade Jovanu jabuku Marija, etc.

Certain constituents are also expressed by enclitics,
which are distributed according to very specific rules.
Subject pronouns need not be expressed; instead, they
can be implied (the so-called zero subject). For exam-
ple; Ja se zovem Marko vs. Zovem se Marko (‘My name
is Marko’). A considerable number of sentence patterns
are formed with various types of semantic subjects.
Besides the active and passive voice, there is another spe-
cial way of formulating sentences with a non-specified
human agent by using a reflexive form of the verb.
Negation is applied both to the verb and to the pronom-
inal constituent (so-called double negation), e. g., Ovde
ne poznajem nikog (‘I don’t know anybody here’).

There are seven cases: nominative, genitive, dative, ac-
cusative, vocative, instrumental and locative (see Fig-

ure 3). There are five oblique cases in Serbian, which

can all be combined with prepositions (the locative al-
ways is). All these cases and prepositional phrases are
polysemous. Conversely, the same meaning can occa-
sionally be expressed by different cases or prepositional
phrases (case synonymy). There are also a number of ex-
pressions functioning as prepositions, e. g., prilikom (+
genitive) o7 the occasion of .

In Serbian, there is a well-developed system of personal
verb forms for expressing temporal and modal meanings
(the aspect is the classification category); all these forms
are polysemous. One of the features of the verb system
is that the construction da + present tense increasingly
tends to supplant the infinitive.

Agreement in gender, number, case and person is one
of the characteristic aspects of Serbian syntax, and it is
also important for establishing textual cohesion. Cat-
egorisation of agreement controllers (especially certain
types of nouns, constructions with numerals and coor-
dinated noun phrases), as well as the ways this control
is expressed in different agreement positions, represents
an extremely complex area.

The majority of subordinate clauses (especially relative,
temporal, conditional and causal) have several formal
and semantic subtypes. In the case of coordinated
clauses, the inventory of conjunctions for copulative and
for adversative relations is especially rich.

Relations between expressions in a text are established

by various kinds of textual coordinators and textual

singular
Nominative prozor
Genitive prozora
Dative prozoru
Accusative prozor
Vocative prozore
Instrumental  prozorom
Locative prozoru

paucal plural
prozora  prozori
prozora
prozorima
prozora  prozore
prozora  prozori
prozorima
prozorima

3: An example of noun declension
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connectors. The choice of the order of sentence con-
stituents is important for topic-comment distribution
and focus prominence. The so-called zero subject and
enclitic pronoun forms are important tools for sentence

contextualisation.

3.2.5 Orthography

The traditional Serbian alphabet is Cyrillic, which con-
sists of thirty graphemes. Today the Latin alphabet
is also increasingly used. It also consists of thirty
graphemes (three of them digraphs) which stand in a
bijective (one-to-one) relation to Cyrillic graphemes.
However, the official alphabet is only Cyrillic (see Fig-
ure 4). As to the relation between the graphemic and
the phonemic systems, graphemes and phonemes stand
in a bijective relation to each other.

At the level of coding schemes, the Latin alphabet di-
graphs /j, nj, d% can be coded either as ligatures or as
digraphs. In the first case, Unicode [13] provides spe-
cial codes, for example, for the ligatures L/, Lj and 4,
whereas in the second case, as digraphs, they represent
a combination of two ASCII codes, for example for
L and J. This can lead to problems in transliteration,
which, in general, can nevertheless be performed auto-
matically in the majority of cases. For example, in the

Serbian Wikipedia each article can be displayed both in

The Latin alphabet does not envisage the use of the Latin
characters g, x, y, w, nor the use of Latin characters for
writing Roman numerals, which can lead to a distortion
of the message when a text is transliterated from Latin
to Cyrillic. Thus, for example www can become www,
and Latin Petar II may become Ilemap HH instead
of ITemap II. Both alphabets are used in contemporary
publishing. According to the data of the National Li-
brary of Serbia, a total of 12,574 monographs were pub-
lished in 2010. Out of this number, 6,459 were in Cyril-
lic, 6,050 in Latin and 65 in other alphabets. As for
daily newspapers with a wider circulation, Politika and
Veternje novosti are published in Cyrillic, whereas the
majority of other daily newspapers (Blic, Kurir, Danas,

etc.) are published in the Latin alphabet.

The orthography is of a quasiphonemic type: with a few
exceptions, a word is written as it is pronounced (ac-
cording to the rule “Write as you speak!”), more pre-
cisely, according to its phonemic composition. The
punctuation is of a logical, rather than grammatical type
(akin to French and English). According to the or-
thographic norm, foreign words are written both in
the Cyrillic and Latin alphabets the way they are pro-
nounced, i.e., they are transcribed. Foreign names
are also transcribed (e.g., instead of “Shakespeare”,

the proper way to write, and pronounce the name, is

the Cyrillic and the Latin alphabet. Hlexcnup and Sekspir).
Cyrilic A B B I' A B E X U J K A H» M
a 6 B r A b e x 3 wm j x A » M
Lain A B V G DD E[Z zZ I J K L L M
a b v g dfd e z2 z i j k 1 i m
Cyrillic H B O II P C T ®H Y & X I 94 I IO
#H BB o n p ¢ 1t h y ¢ x 1u « H m
Laim N Nj O P R S T|[€ U F H c|€ Dz | §
n nj o p r s t €& u f h ¢ € dz 8§

4: Serbian letters
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3.2.6 Serbian and other languages of
Stokavian origin

The common Stokavian basis, mutual influences and co-
existence within a common state and — conceptually —
within the common Serbo-Croatian language resulted
in the fact that computational processing of other lan-
guages of Stokavian origin (Croatian, Bosnian, Mon-
tenegrin) has to solve similar problems. This opens great
possibilities for synergy, or at least productive coopera-
tion, as well as for a rational and economical approach
to solving common problems. It is also supported by the
existence of considerable resources for the former com-
mon Serbo-Croatian language (grammars and dictio-
naries), where, truth be told, due attention had not been
paid to differences within the Stokavian standard lan-
guage field. In general, the issue here is not translation
from one foreign language to another, but rather adap-
tation of texts composed in standard languages with
the same dialectical basis and strongly interconnected
in their development. The main problems pertain, in
fact, to the phenomena related to the elaboration of the

Stokavian core, and especially, to the terminology.

The standard languages of Stokavian origin have
to solve similar problems. This opens great
possibilities for productive cooperation.

3.3 RECENT DEVELOPMENTS

The developments at the end of the 20th and the begin-

ning of the 2Ist century include the following:

= Instead of common standard Serbo-Croatian there
are now four national standard languages. More
specifically, the official language in Serbia is now
Serbian, and no longer Serbo-Croatian. Due to
recent migrations resulting form wartime circum-

stances, the dialect picture in Croatia and Bosnia

and Herzegovina (in the parts affected by war) has

changed.

= Increasing changes in lexis and phraseology as well
as in terminology can be observed, related to politi-
cal, social and economic changes in Serbia, its open-
ing towards the world, but also due to the harmoni-
sation of legal acts, standards and terminology with
those existent in the European Union. The influence
of English can especially be observed, not only due
to cultural and economic factors, which is true for
other countries as well, but also due to the fact thatin
harmonisation with the European Union the source

texts used are texts in English.

» The use of the Latin alphabet is increasing (except in

official texts).

» Texts in Serbian are increasingly realised in digital
form (use of computers, electronic publishing, the

Internet, text messages).

3.4 OFFICIAL LANGUAGE
PROTECTION IN SERBIA

3.4.1 Work on standardisation and pro-
tection of the language

We will mention here the following activities:

= In 1997 an inter-academy and inter-university body
was formed as the Board for Standardisation of Ser-
bian, [14] composed of representatives from rele-
vant institutions from Serbia, Montenegro and the

Republic of Srpska (in Bosnia and Herzegovina).

» Instead of the former Serbo-Croatian standard, the

standard of Serbian is now being specified.

» There is no purism towards Croatisms (words bor-

rowed from Croatian).

= A new Serbian orthography has been produced.
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= The use of the Cyrillic alphabet is supported, as it
is viewed as endangered by the Latin alphabet, espe-

cially with younger generations.

» Curricula and textbooks in primary and secondary
schools are harmonised with the new language situ-

ation.

The standardisation of Serbian is institutionalised
through the Board for the Standardisation, an
infer-academy and inter-university body.

3.4.2 Modernisation of language norms

The Board for the Standardisation of Serbian has organ-
ised the production of a series of descriptive-normative
monographs with the aim of presenting the actual state
of the language and offering standardised solutions (to
date the following topics have been processed: word for-
mation, syntax and phonology). A number of standard-
izing recommendations have been issued. The ofhcial

orthography has twice been modernised.

3.4.3 Protection of language usage

The Board for the Standardisation of Serbian (by way of
its recommendations), the Society for Serbian Language
and Literature (by way of its publications and by organ-
ising Serbian language competitions for students of pri-
mary and secondary schools), Matica Srpska (by organ-
ising work on the production of orthography, through
its publications and by organising round tables and con-
ferences on the Serbian language), the Foundation of
Vuk Karadzi¢ (by way of its publications and by organ-
ising round tables and conferences on the Serbian lan-
guage) and various other institutions, some publishing
houses, editorial boards of daily newspapers and edito-

rial boards of radio and T'V stations, as well as language

experts and mother tongue enthusiasts are endeavour-
ing to contribute to the preservation of the regularity

and purity of Serbian in its written and oral usage.

3.4.4 Response to the rising influence of
English

A need for substitution of English words and expres-
sions by Serbian ones is emphasised, as well as of calqued
translations from English by (authentic) Serbian words
and expressions. (In a wider context, the resistance to-
wards the increasing use of the Latin alphabet is also part

of this resistance.)

3.4.5 Improvement of the situation in the
field of lexicography

More and more attention is being given to lexicogra-
phy, both monolingual and bilingual. A much-needed
large one-volume dictionary of modern Serbian has
been published. The work on the compilation of the
large Serbian Academy of Sciences and Arts dictionary
of Serbian is being modernised. European Union laws
and regulations are being translated [15], as well as inter-
national standards, [16] including terminological stan-

dards.

3.5 LANGUAGE IN EDUCATION

The subject Serbian Language and Literature is one of
the most important subjects in primary and secondary
school. However, instruction is focused on proper writ-
ing and speech, knowledge about the language (gram-
mar and lexis), knowledge about the history of the lit-
erary (written) languages of the Serbs and about the
origin of standard Serbian. Mother tongue competi-
tions (starting from the upper primary school grades)
are based on this type of instruction. So, insufficient at-
tention is given to the practical use of language and func-

tional literacy. The wish to bring the goals and standards
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of instruction closer to the instruction in the European
Union, as well as the unsatisfactory results of students
on PISA testing, serve as impulses for the modernisation
of language instruction and for putting a greater em-
phasis on functional literacy and communication skills.
This is being reflected both in the current educational
reform (goals of language instruction, standards to be
reached, syllabi), and in the improvement of the qual-
ity of textbooks. At the university level, there is a gen-
eral shortage of courses in Serbian that would systemat-
ically prepare future experts for successful professional
communication and develop appropriate functional lit-
eracy. The application of language technology methods
could certainly contribute to the modernisation of in-
struction, for example, by way of computer-assisted lan-

guage learning (CALL) systems.

3.6 INTERNATIONAL ASPECTS

The ofhcial use of the Serbian language and its instruc-
tion in neighbouring countries with Serbian ethnic mi-
norities are regulated by the laws of these countries. The
disappearance of the common Serbo-Croatian language
and the official existence of distinct languages of Stoka-
vian origin is reflected in the organisation of instruc-
tion of the former Serbo-Croatian language at univer-
sities abroad, as well as in the names of university de-
partments where this instruction was formerly held: for
these languages, hence for the Serbian language (and lit-
erature) as well, distinct curricula and diplomas now ex-
ist, with various combinations of subjects, whereas de-
partments now have collective names. The practice of
organising summer schools for foreigners continues in
Serbia, but now for Serbian instead of Serbo-Croatian.
Teachers from Serbia are also being sent to work as lan-
guage instructors at departments abroad. Supplemen-
tary mother tongue instruction is organised in some
countries for children of Serbian origin. The need for

harmonisation of legal systems and terminology with

those in the European Union, the influence of Anglo-
American culture in the field of entertainment and the
media, as well as the effects of globalisation, are con-
tributing to increasingly closer relations between Ser-
bian and other languages, especially English, thus giving
an even greater impetus and importance to the field of

translation.

3./ SERBIAN ON THE INTERNET

A survey [17] from 2010 showed that 50.8% of the pop-
ulation uses the computer and the Internet on a regular
basis, whereas 43.7% of the population has never used a
computer. According to another source, [18] as much
as 55.9% of the population uses the Internet with an
increase rate of 926.8% in the period 2000-2010. Ac-
cording to the same source, there were 2,237,680 Face-
book users in Serbia on August 31, 2010 which repre-
sents 30.5% of the total population. E-government pub-
lic services are used by only 13.2% of the population,
whereas 38.5% claimed they would never use such ser-
vices. Trading via the Internet has been used by only
13% of the population. According to the Statistical Of-
fice of the Republic of Serbia [19], the usage of ICT
equipment shows the growth.

According to the same source, the number of compa-
nies using the Internet was 96.8% in 2010 (compared to
90.2% in 2006); the number of companies having their
own Website was 67.5% in 2010 (compared to 52.9%
in 2006). In 2010, 70.6% of them used e-government
services.

The data of the Statistical Office of the Republic of Ser-
bia from 22010 survey on a sample of 2,400 households
and the same number of individuals aged from 16 to 74,
show that 39% of respondents have an Internet connec-
tion, the highest percentage of 51% being in Belgrade
[20]. Access to the Internet is income dependent, as
83% of houscholds with a monthly income over 600

euro have Internet, while for households with a monthly
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income less than 300 euro the percentage decreases to
only 29%. The majority of the population accesses the
global Web from desktop computers, one fifth from cell
phones, and a little less from laptops.

As for connection type, almost one half of the house-
holds in Serbia that use the Internet have an ADSL con-
nection, one quarter have cable Internet, whereas 29%
of the respondents use mobile devices for connection.
In the majority of cases access is from home (84%), then
from work, from another person’s home, from school or
university, and as little as 3.8% from Internet cafés. Stu-
dents are the most largely represented category on the
Web, with as much as 95%. Other than for business pur-
poses, the Internet is most commonly used for e-mail
(78%), then for entertainment (games, movies, music
- 55%), for reading the electronic press (41%) and for
learning (23%).

The most popular Serbian Websites are Serbian news
portals (Blic, [21] B92, [22] Naslovi, [23] RTS [24]).
The most visited domestic portal is Krstarica [25],
which includes a search engine, up-to-date daily news
from Serbia, a directory of local sites grouped by topics
and a variety of other content. An experiment initiated
in 2005 with the introduction of a local search engine
Pogodak, where the search was adjusted to the morphol-
ogy of Serbian, was terminated in 2010 as unprofitable.
The Serbian Wikipedia represents a source of various
language data. It contains a little over 142,000 articles,
and it holds the 28th position [26] in the world regard-
ing the number of articles. The alternative Wikipedia

in Serbo-Croatian [27] is smaller and contains about

40,000 articles. Free content language data projects can
also be found within the portals Rastko, [28] Antologija
srpske knjizevnosti [29] (Anthology of Serbian Liter-
ature) and Transpoetika [30] where primarily literary
texts are stored.

The visibility of a number of pages with content in Ser-
bian has dramatically fallen during 2010, due to the
change of the domain from .yu to .rs.

The most commonly used Web application is Web
search, which involves automatic processing of language
on multiple levels, as will be described in more detail
in the second part of this paper. It involves sophisti-
cated language technology, differing for each language.
For Serbian, as we have already mentioned, the problem
arises from the relation between the Cyrillic and Latin
alphabets, Ekavian and Ijekavian variations, graphemic
variations in the form of the lemma, as well as morpho-
logical richness.

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 content
from one language into another. In spite of the high
costs associated with manually translating this content,
comparatively little usable language technology is de-
veloped and applied, compared to the anticipated need.
This may be due to the complexity of Serbian and the
number of technologies involved in typical language
technology applications. In the next chapter, we will
present an overview of language technology and its core
application areas as well as an evaluation of the current

situation of language technology support for Serbian.

57



4

LANGUAGE TECHNOLOGY SUPPORT FOR

SERBIAN

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 5 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:
[31,32,33, 34].

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. Figure 6 shows a highly simplified ar-
chitecture that can be found in 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, and detects the input language. In Ser-
bian it can also help in resolving the Latin and Cyril-
lic alphabets duality, as well as the Ekavian — Ijeka-

vian duality.
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5: Language technologies

2. Grammatical analysis: finds the verb, its objects,
modifiers and other sentence elements; detects the

sentence structure.

3. Semantic analysis: performs disambiguation (i.e.,
computes the appropriate meaning of words in a
given context); resolves anaphora (i e., which pro-
nouns refer to which nouns in the sentence) and
substitute expressions; represents 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. This is a simplified and ide-
alised description of the application architecture, and il-

lustrates the complexity of LT applications.

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 Ser-
bian in terms of various dimensions such as availability,
maturity and quality. The general situation of LT for
the Serbian language is summarised in Figure 11 (p. 71)
at the end of this chapter. This table lists all tools and

resources that are boldfaced in the text.

4.2 CORE APPLICATION AREAS

In this section, we focus on the most important LT tools
and resources, and give an overview of LT activities in
Serbia.

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
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 [35]:

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

Miss steaks aye can knot sea.

Handling these kinds of errors usually requires an anal-
ysis of the context. For example, whether a word needs

to be capitalised in Serbian or not:
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= Divio se Ruzi. [He admired Rose.]

» Divio se ruZi. [He admired the rose.)

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 occuring in a specific position (e. g., between the
words that precede and follow it). For example, plava
laguna (blue lagoon) is a much more probable word se-
quence than plava Laguna (where Laguna is the name
of a publishing house). A statistical language model
can be automatically created by using a large amount of
(correct) language data, a text corpus. These two ap-
proaches have been mostly developed around English
language data. Neither approach can be transferred eas-
ily to Serbian, because the language has a flexible word

order and rich inflection.

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

The first attempts to develop spelling checking software
for Serbian dates back to the end of the 1970s [36],
motivated by problems confronted by large publishing
houses. To date, free spelling checking modules for Ser-
bian are available for OpenOffice [37] on different oper-

ating systems, and there exists also a custom-made prod-

uct, the RAS package, [38] developed by the Srbosof
company (individualised installation).

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 docu-
mentation are written to special standards for complex
IT, healthcare, engineering and other products. 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.

Besides spelling checkers and authoring support, lan-
guage checking is also important in the field of
computer-assisted language learning. And language
checking applications also automatically correct search
engine queries, as found in Google’s Did you mean... sug-

gestions.

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
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7: Language checking (top: statistical; bottom: rule-based)

engine, which started in 1998, now handles about 80%
of all search queries [39]. The verbs guglati/izguglati are
in common use in Serbian. The Google search interface
and results page display has not significantly 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 context [40]. The Google suc-
cess story shows that a large volume of data and efficient
indexing techniques can deliver satisfactory results us-
ing a statistical approach to language processing.

For more sophisticated information requests, it is es-
sential to integrate deeper linguistic knowledge to fa-
cilitate semantical analysis. Experiments using lexical
resources such as machine-readable thesauri or onto-
logical language resources (e. g., WordNet for English
or SrpNet for Serbian) have demonstrated improve-
ments in finding pages using synonyms of the original
search terms, such as atomska energija (atomic energy)
and nuklearna energija (nuclear energy), or even more
loosely related terms, such as beli luk and cesnjak (syn-

onyms for garlic).

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

tion.

A more demanding challenge is matching a query in
one language with documents in another language.
Cross-lingual information retrieval involves automati-
cally translating the query into all possible source lan-
guages and then translating the results back into the tar-

get language.

Now that data is increasingly found in non-textual for-

mats, there is a need for services that deliver multime-
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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.

Popular sites in Serbia offering search capabilities, such
as B92 and Krstarica, mostly rely on Google services
[41]. An attempt to introduce a search engine which
would perform exclusively a top-down search of the .rs
domain, and which would partly be adjusted to the spe-
cific features of Serbian, was abandoned in 2010 as un-
profitable. A certain number of SMEs is working on the
enhancement of search services, albeit mainly for for-

eign partners and for English.

For research purposes, experiments have been per-
formed with query expansion, by sending queries ex-
panded on the basis of morphological dictionaries and
multilingual semantic networks to search engines. The
experiments yielded interesting and useful results in var-

ious domains.

4.2.3 Speech Interaction

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

comprises four technologies:

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

of sounds uttered by a user.
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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 by users.

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

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

sounding dynamic utterances.

Interfaces in speech interaction have been considerably
standardised during the last decade in terms of their var-
ious technological components. There has also been
strong market consolidation in speech recognition and
speech synthesis. The national markets in the G20 coun-
tries (economically resilient countries with high popu-
lations) have been dominated by just five global play-
ers, with Nuance (USA) and Loquendo (Italy) being the
most prominent players in Europe. In 2011, Nuance an-
nounced the acquisition of Loquendo, which represents

a further step in market consolidation.

The speech synthesis and recognition methods in Ser-
bia (and in the countries of the former Yugoslavia)
were developed mainly in electrical engineering envi-
ronments in cooperation with phonetics experts. These
carly endeavours were focused on recognition of isolated
phonemes. A substantial breakthrough in this area was

made by a group from the Faculty of Technical Sciences
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at the University of Novi Sad, when they developed,
in addition to speech databases, a lexical database with
more than 4,000,000 accentuated word forms for Ser-
bian and more than 3,000,000 word forms for Croat-
ian. Various applications in the fields of TTS and ASR
have been developed based on these resources. Serbian
speech recognition and generation has been commer-
cialised by the AlfaNum company, a spin-off of the Uni-
versity of Novi Sad. This company is successfully con-
ducting business activities in other countries of the for-
mer Yugoslavia as well (Croatia, Macedonia, Bosnia and
Montenegro). The AlfaNum company has a consider-
able number of users among Serbian companies.

When translating to Serbian, Google translator also of-
fers an elementary TTS for translation results (albeit
without built-in accents).

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 deliver on its initial promise of providing across-
the-board automated translation.

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
another language. This can be useful in subject do-
mains that have a very restricted, formulaic language
such as weather reports. However, in order to produce a
good translation of less restricted texts, larger text units
(phrases, sentences, or even whole passages) need to be

matched to their closest counterparts in the target lan-

guagc.

At its basic level, Machine Translation simply
substitutes words in one natural language
with words in another language.

The major difhculty is that human language is ambigu-
ous. Ambiguity creates challenges on multiple levels,
such as word sense disambiguation at the lexical level (a
Jjaguar is a brand of car or an animal) or the assignment

of case on the syntactic level, for example:

s Policajac je uspeo da primeti coveka bez dvogleda.
(The policeman caught sight of the man without

binoculars.)

» Policajac je uspeo da primeti coveka bez revolvera.
(The policeman caught sight of the man without the

revolver.)

One way to build an MT system is to use linguis-
tic rules. For translations between closely related lan-
guages, a translation using direct substitution may be
feasible 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.

64



Statistical

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

Machine
Translation

Text Generation

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

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 Ianguages.

Given enough data, statistical MT works well enough
to derive an approximate meaning of a foreign language
text by processing parallel versions and finding plausible
patterns of words. Unlike knowledge-driven systems,
however, statistical (or data-driven) MT systems often
generate ungrammatical output. Data-driven MT is ad-
vantageous because less human effort is required, and
it can also cover special particularities 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 combine the best parts of

each sentence from multiple outputs; 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 Serbian language.

When it comes to the relation between Serbian and
other foreign languages, the problems depend on the na-
ture of the specific language (whether its morphology
is developed or not, whether it has a free or fixed dis-
tribution of sentence constituents, whether it possesses
an article or not, whether it is written in the Cyrillic or
Latin alphabet, whether it uses logical or grammatical
punctuation, etc.) However, there is not only an issue
of problems here, but also of possibilities for coopera-
tion in solving similar problems. In that sense, cooper-
ation with projects related to computational processing
of other Slavonic languages is especially useful. How-
ever, lexical-terminological relations are also important,
namely, the extent to which a foreign language has influ-
enced the elaboration of Serbian. In this field, coopera-
tion should be sought with projects aimed at computa-
tional processing of languages which have served and are
still serving as the backbone for the elaboration of Ser-
bian, notably, English, French, German and Russian.

It should also be added that contrastive research on the
relation between Serbian and some foreign languages is

also taking place. However, there is unfortunately insuf-
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ficient cooperation between linguists dealing with Ser-
bian as mother tongue and those who engage in con-
trastive research as experts for foreign languages. An-
other problem is the insufficient number of large bilin-

gual dictionaries.

The greatest need for LT in Serbia is in the area of trans-
lation. There are some specialised associations (e. g., the
Association of Literary Translators of Serbia, the As-
sociation of Technical and Scientific of Serbia), some
local SMEs (e. g., Elitence and Proverbum) and some
foreign companies (e. g., WorldLingo) that offer profes-
sional translation services or free, phrase-based machine
translation (e. g., Google Translate, WorldLingo). Some
of them use proprietary electronic dictionaries in their
work, while WorldLingo also offers enhanced machine

translation services (Websites, texts, documents, emails,
APIs, etc.).

Apart from the well-known freely available Google sta-
tistical translation systems which also include Serbian,
no other MT systems have been produced for Serbian,
with the exception of some preliminary work (e. g., done
as part of the SEE-ERA project) and toy experimental

systems.

However, generic statistical MT systems such as Google
Translate support Serbian to a considerable degree, es-
pecially in translation from and into English. Neverthe-
less, for other language pairs, the performance is low and
the results far from comprehensible, sometimes even
ridiculous. This is due to the scarcity of parallel corpora

that are used to train statistical MT.

The quality of MT systems is still considered to have
huge improvement potential. Challenges include the
adaptability of the language resources to a given sub-
ject domain or user area and the integration into existing

workflows with term bases and translation memories.

Evaluation campaigns help compare the quality of MT
systems, the different approaches and the status of the

systems for different language pairs. Figure 11 (p. 30),

which was prepared in the course of the EC Euroma-
trix+ project, shows the pair-wise performances ob-
tained for 22 of the 23 official EU languages (Irish was
not compared). The results are ranked according to a
BLEU score, which indicates higher scores for better
translations [43]. A human translator would 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 programs and from the existence of many
parallel corpora (e. g., English, French, Dutch, Spanish
and German). Languages with poorer results are shown
in red. These languages either 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 example, is an active area of re-
search for which annotated corpora have been built and
scientific competitions have been initiated. The con-
cept of question answering goes beyond keyword-based
searches (in which the search engine responds by de-
livering 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

66



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.

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 oug, is to generate brand new sentences that do
not exist in the source text. This requires a deeper un-
derstanding of the text, which means that so far this ap-
proach is far less robust. On the whole, a text generator
is rarely used as a stand-alone application but is embed-
ded into a larger software environment, such as a clini-
cal information system that collects, stores and processes
patient data. Creating reports is just one of many appli-
cations for text summarisation.

Within the aforementioned areas, highly successful ex-
periments for Serbian are underway related to named
entity extraction as a part of the information extrac-
tion problem. A speedy development of IE and QA is
expected, given the extent of developed morphological
dictionaries and local grammars.

There are other fields in which linguistic technology
is being applied. One of them is plagiarism detec-
tion, which uses language-independent technologies,
but may be enhanced with search for simple paraphrases

of the text. A research along these lines for scientific ar-

ticles in Serbian has been realised by CEON [44].

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 a result, it has
not yet acquired a fixed place in the Serbian higher ed-
ucation system and is largely limited to isolated courses
within more general post-graduate study programmes.
Paradoxically, despite this state of affairs, short research

seminars on topics related to computational linguistics
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for high school students are organised within the Pet-
nica science centre [45] each year.

At the level of university studies, topics from the field
of computational linguistics are present within com-
puter science, electronics, library science, linguistics and
psychology studies at the Universities of Belgrade and
Novi Sad. Courses offered to students cover the ba-
sic concepts of natural language processing, but they
aim to educate students for other professions. As part
of undergraduate studies at the Faculty of Mathemat-
ics in Belgrade, courses in lexical analysis and text min-
ing are offered, in addition to courses providing basic
mathematical knowledge necessary in the field of nat-
ural language processing (especially statistics, algebra,
and logic), whereas a greater choice of courses in the
HLT field exist at the level of doctoral studies. The most
comprehensive education in the HLT field is offered to
students at the Department of Library Science at the
Faculty of Philology, whereas at other departments stu-
dents take at most one introductory course. Within Ser-
bian language studies, education in the field of NLP is
not envisaged. The Faculties of Philosophy in Belgrade
and Novi Sad offer courses in psycholinguistics, where
students can get acquainted with methods of statistical
text processing. Methods of interest for speech process-
ing are studied at technical faculties. None of the fac-
ulties offer a curriculum giving expertise in the field of

computational linguistics or language technologies.

4.5 NATIONAL PROJECTS AND
INITIATIVES

Due to various reasons the LT industry in Serbia is
relatively undeveloped compared to the leading EU
economies. The main driving force behind the devel-
opment of LT in Serbia are mainly domestic SMEs but
also some foreign companies, which sometimes provide

support for the Serbian language in various LT-related

applications. Since a national programme to support
the development of language technologies does not ex-
ist, their development and application are often realised
in an uncoordinated manner. The introduction of lan-
guage technologies in Serbia follows at least three dif-
ferent directions: (a) through state supported scien-
tific and technology development projects (b) through
(mainly) foreign companies which, in addition to com-
puter equipment, also offer some sort of language sup-
port, and (c) through in-house development within
domestic organisations such as publishing houses and
translation agencies. Except in rare cases, these three
lines of activities are realised independently from each

other.

On the other hand, the computer-literate population
in Serbia is accustomed to using English GUIs even
though some of them may not speak English. They of-
ten find the localised versions awkward and imprecise,
so they are reluctant to use them. The only applications
that massively use Serbian GUI are various business, fi-
nancial and accountant applications including the SAP
ERP system. However, there are also some examples
of GUI localised by other renowned software vendors
like Microsoft (e. g., MS Windows, MS Office), Google
or Oracle (localisation of OpenOffice, funded in the
2008-11 period by the Ministry for Telecommunica-
tions and Information Society through a project at the
Faculty of Mathematics [46]).

Interdisciplinarity has been recognised only in the latest
cycle of scientific projects (for the 2011-2014 period)
funded by the Ministry of Education and Science. Un-
til 2010 scientific projects (and hence criteria for their
evaluation) have been strictly divided among the fields
of mathematics (including computer science as its part),
language, and technological disciplines. In such a set-
ting, it was hard to realise the natural combination of
disciplines which form the basis of language technology

development. In this context, it was necessary to estab-
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lish connections between research in the field of Serbian

language and informatics.

The first project along these lines entitled “Interactions
between text and dictionaries” was conceived in 2002
as a joint project of the Departments of Serbian at the
Faculty of Philology in Belgrade and the Faculty of Phi-
losophy in Novi Sad, as well as the Faculty of Mathe-
matics in Belgrade. In the scope of this project, the first
corpus of contemporary Serbian was developed, [47] ac-
cessible via the Web, currently having more than 300
registered users from different Serbian and foreign uni-
versities and institutes. Development of an electronic
morphological dictionary of Serbian following the so-
called LADL format was also initiated within the scope
of this project [48]. The project was later continued
as a joint project of the Department of Serbian at the
Faculty of Philology and the Faculty of Mathematics in
the period from 2006 to 2010 under the name “A the-
oretical and methodological framework for the mod-
ernisation of Serbian” and from 2011 to 2014 under
the name “Serbian and its resources: theory, description
and applications” Within the scope of these projects,
the development of the electronic dictionary of simple
words was finalised, the development of a dictionary
of compounds was initiated. Aligned French-Serbian
and English-Serbian corpora of literary texts were devel-
oped, as well as local grammars for certain segments of
Serbian (especially for named entities). Different soft-
ware tools were also developed, among which special
attention should be given to LeXimir, a workstation
which enables integration and transformation of het-

erogeneous lexical resources.

Parallel with this research in the field of language, a
project was funded within the social sciences field under
the name “Fundamental cognitive processes and func-
tions”, realised by the Department of Psychology at the
Faculty of Philosophy in Belgrade. The aim of this

project, among other things, was to investigate the pos-

sibility of the automatic annotation of texts based on an
annotated corpus, [49] developed during the 1950s and

converted to electronic form in the 1990s.

Speech synthesis and recognition is being realised at
the Faculty of Technical Sciences of the University of
Novi Sad through projects of technological develop-
ment from 2005, namely “Development of speech tech-
nologies in Serbian and their application in Telekom
Serbia” (2005-2007), “Man-machine speech commu-
nication” (2008-2010), “Development of dialogue sys-
tems for Serbian and other South-Slavic languages”
(2011-2014). They provide support for different TTS
and ASR applications and services including IVR sys-
tems, private branch exchanges, call centres, audio log-

ging, track commercials, word spotter, etc.

Other single resources of interest for HLT have been
developed within other scientific areas, albeit without
any direct interaction with the aforementioned projects.
Let us just mention a few examples such as the Serbian-
English geological thesaurus [50] and the folkloristic
database DABI of the Institute of Balkan studies SASA
[51].

In addition to national projects, Serbian scientific in-
stitutions have also taken part in various international
projects related to the HLT field. A certain level of ac-
tivities was maintained during the UN sanctions due to
the participation in projects TELRI Tand IT [52]. Al-
though Serbian research groups could not participate
at that time in the project MULTEXT-East [53], they
nevertheless produced useful resources in formats de-
fined by that project: a morphosyntactic description of
Serbian, an aligned version of the Serbian translation
of Orwell’s 1984, its lemmatised morphosyntactically
tagged version and a comprehensive dictionary covering

1984’s lexicon.

After the sanctions were lifted, of particular importance
was the BalkaNet [54] project which enabled the de-

velopment of a WordNet type semantic network for

69



Serbian. The Serbian part of the multilingual lexical
database of proper names Prolex [55] was developed
within the scope of bilateral cooperation with France,
whereas a one-million aligned English-Serbian project,
lemmatised and morphologically annotated, was devel-
oped within the scope of the Intera project. This corpus
was used for tagger training, as well as for experiments
in alignment at the word level and in automatic transla-

tion.

The situation in various domains related to
processing of Serbian differs, but there is
definitely a considerable improvement in

corpus development, morphological analysis,
electronic dictionaries as well as NE extraction.

Serbian participants were also involved in two regional
projects. One of them was SEE-ERA.NET - Building
Language Resources and Translation Models for Ma-
chine Translation focused on South Slavic and Balkan
Languages (ICT 10503 RP, 2007-2008). Its main con-
tribution was the development of unidirectional trans-
lation models that rely on large-scale multilingual re-
sources, namely The Acquis Communautaire. However,
since documents that are the base of this resource had
not yet been translated into Serbian at that time no
translation model was produced for Serbian. Transla-
tion of EU legislation is underway, and part of the trans-
lated material is already available [56]. For its part, the
Serbian team contributed by developing another multi-
lingual aligned resource based on Verne’s novel Around
the World in 80 Days (in 16 languages at that time). The
other project was WISE — An Electronic Marketplace
to Support Pairs of Less Widely Studied European Lan-
guages (BSEC 009 /05.2007,2007-2008) with the aim
not only to produce cross-lingual lexical resources en-
riched with linguistic meta-data but also to develop and
promote an electronic marketplace for the less widely

studied Balkan languages, including Serbian.

Further activities encompass, in the first place, the devel-
opment of procedures for the syntactic analysis of Ser-
bian, which, due to the free order of words and morpho-
logical richness, represents an extremely complex task.
This means that new resources need to be developed,
above all, new types of dictionaries and corpora, as well

as accompanying tools.

4.6 AVAILABILITY OF TOOLS
AND RESOURCES

Figure 11 summarises the current state of language tech-
nology support for the Serbian language. The rating for
existing tools and resources was generated by leading ex-
perts in the field who provided estimates based on a scale
from 0 (very low) to 6 (very high) according to seven cri-
teria. For Serbian, the state of resources and technolo-

gies could be described as follows:

= Where morphological issues and issues related to
them are concerned, it is safe to say that the level
of development of technologies and resources is sat-
isfactory, mainly due to the existence of large elec-
tronic dictionaries and local grammars. An imme-
diate consequence of this fact is that necessary tools
for information retrieval and information extraction
are available. Some of the dictionaries are ready for
wider use, whereas some need to be upgraded, as for

example SrpNet.

= A reference corpus of contemporary Serbian in Eka-
vian dialect is available, as well as several parallel
aligned corpora, all of which are available to re-
searchers of Serbian. Current research is focused
on upgrading the reference corpus and expanding it
with the Ijekavian variant.

= Speech technologies are well developed, and they
have found wide use in business, but research needs
to be further expanded, in order to expand the area

of their usability.
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11: State of language technology support for Serbian

= Software aimed at enhancing the productivity of lex-
icographical work has been developed, but the issue
of accepting new technologies in traditionally ori-
ented lexicographic environments is an impediment

to the speedier development of lexicography.

= Successful experiments have been performed in
some areas, such as shallow parsing, summarisa-
tion, machine translation, ontological resources, in a
strictly research environment. However, the results
obtained are still far from the level of development
reached for developed European languages. The at-
tention of researchers is also drawn to multimedia
and multimodal documents, especially in the con-

text of the digitisation of cultural heritage.

Given the complexity of Serbian syntax, areas based on

deep parsing simply do not exist: sentence semantics,

text semantics, and language generation. This results
in the absence of a formalised syntax of Serbian and re-
stricts the development of syntactically and semantically
annotated corpora. The formalisation of Serbian syntax

is thus the most urgent task for the further expansion of
HLT.

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 application
areas (machine translation and speech processing) and
one underlying technology (text analysis), as well as ba-

sic resources needed for building LT applications. The
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languages were clustered using the following five-point

scale:

Excellent LT support

Good support
= Moderate support

= Fragmentary support

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 syn-
thesis technologies, coverage of domains, number
and size of existing speech corpora, amount and va-

riety of available speech-based applications

= Machine Translation: Quality of existing MT tech-
nologies, number of language pairs covered, cover-
age of linguistic phenomena and domains, quality
and size of existing parallel corpora, amount and va-

riety of available MT applications
» Text Analysis: Quality and coverage of existing

text analysis technologies (morphology, syntax, se-
mantics), coverage of linguistic phenomena and do-
mains, 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 grammars

= Resources: Quality and size of existing text corpora,
speech corporaand parallel corpora, quality and cov-

erage of existing lexical resources and grammars

The relevant tables show that the tools and resources
available for Serbian are mostly in the bottom clus-
ter. Serbian compares well with other languages with
a small number of speakers, such as Croatian, Slove-
nian and Slovak but these languages lag far behind more

widely spoken European languages such as German and

French. However, even for the latter languages LT re-
sources and tools clearly do not yet reach the quality and
coverage of comparable resources and tools for English,
which is in the lead in all LT areas. And there are still
plenty of gaps in English language resources with regard

to high quality applications.

4.8 CONCLUSIONS

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

The results of this white paper series show that there is a
dramatic difference in language technology support be-
tween European languages. While there are good qual-
ity software and resources available for some languages
and application areas, other (usually smaller) languages
have substantial gaps. Many languages lack basic tech-
nologies for text analysis and the essential resources.
Others have basic tools and resources, but there is little
chance of implementing semantic methods in the near
future. This means that a large-scale effort is needed to
reach the ambitious goal of providing support for all Eu-
ropean languages, for example through high quality ma-
chine translation.

The scope of the resources and the range of tools avail-
able for Serbian are still very limited, especially when
compared to the resources and tools for languages like
French, German, and especially English, and they are
not sufficient in quality and quantity to develop the
kind of technologies required to support a truly multi-
lingual knowledge-based society.

Technologies already developed and optimised for En-

glish cannot be simply transferred to handle Serbian.
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English-based systems for syntactic analysis of sentence
structure are in general unsuitable for Serbian texts. The
work on language processing for Serbian has been con-
centrated so far on the development of resources and
tools that comply with the specific features of Serbian
(in the first place a description of its rich morphology).
This line of development should by all means be fol-
lowed in the future.

For a rather modest language community and research
environment such as the Serbian one, cooperation both
on the national and international level in developing
language resources is of vital importance. This is true in
general for the majority of Slavic languages, and this co-
operation asks for further stimulative measures. There
are especially great possibilities for cooperation among
projects related to standard languages of Stokavian ori-
gin, as well as Slavic languages in general, given the com-
mon specific features shared among them.

Serbia’s participation in CESAR and META-NET is ex-
pected to contribute to the development, standardisa-
tion and availability of several important LT resources
and thus to the development of language technology for
Serbian. META-NETs long-term goal is to introduce
high-quality language technology for all languages in

order to achieve political and economic unity through

cultural diversity. The technology will help tear down
existing barriers and build bridges between Europe’s lan-
guages. This requires all stakeholders — in politics, re-
search, business, and society — to unite their efforts for
the future.

The Serbian language technology industry is extremely
modest. There are just a few SMEs involved and their
approach is basically founded on the application of
“brute force”, which means that they are basically ig-
noring the specific features of Serbian. Our findings
show that the only alternative is to make a substantial
effort to create LT resources for Serbian, and use them
to drive forward research, innovation and development.
The need for large amounts of data and the extreme
complexity of language technology systems makes it vi-
tal to develop a new infrastructure and a more coher-
ent research organisation to stimulate greater sharing
and cooperation. Another key contribution would be
the establishment of multidisciplinary studies related to
language processing at the master and doctoral levels,
which are currently not available.

We can therefore conclude that there is a desperate need
for a large, coordinated initiative focused on overcom-
ing the differences in language technology readiness for

European languages as a whole.
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Excellent Good Moderate Fragmentary Weak/no
support support support support support

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

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

13: 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

14: Grammatical analysis: state of language technology support for 30 European languages

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

15: 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 [57]. 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 technol-
ogy fields. This activity secks to leverage advances in
other fields and to capitalise on innovative research that
can benefit language technology. In particular, the ac-
tion line focuses on conducting leading-edge research in
machine translation, collecting data, preparing data sets
and organising language resources for evaluation pur-
poses; compiling inventories of tools and methods; and
organising workshops and training events for members
of the community.

office@meta-net.eu - http://www.meta-net.eu
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Krbyure pesyntate u nopyke cepuje Benux Krbura npoaMCcKyTOBANO j€ U YCBOJMIO OKO CTO €KCMEepaTa j€3MUKUX
TEXHOMOTU|A - MPEACTOBHMKA 3eMasbd M je3uka npenctaemennx y META-HET-y, Ha cactanky META-HET-a y
Bepaunny, Hemauka, 21-22. oktobpa 2011. — About 100 language technology experts - representatives of
the countries and languages represented in META-NET - discussed and finalised the key results and messages of
the White Paper Series at a META-NET meeting in Berlin, Germany, on October 21/22, 2011.
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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 Serbian language. It is part of a se-
ries that analyzes the available language resources and
technologies for 31 European languages. The analy-
sis was carried out by META-NET, a Network of Excel-
lence funded by the European Commission. META-NET
consists of 54 research centres in 33 countries, who co-
operate with stakeholders from economy, government
agencies, research organisations, non-governmental or-
ganisations, language communities and European uni-
versities. META-NET’s vision is high-quality language

technology for all European languages.

Mpahann Espone, kao M nocnoBHu cBET M NOMUTH-
yapu CyouaBajy Ce Y CBOjO| CBAKOJHEBHO| KOMYHM-
Kauujm ca jesnukum npenpekama. OHo wTo foHoce
je31uKe TeXHOMOrK|e je NPeBa3UIKeHe TAKBUX Npe-
npeka u obesbefusare Hose cymehie ka texHono-
rjama 1 3Harsy yonwre. Osa bena krbura onmcyje
QKTYE/THW HUBO MOAPLUKE [€3UUKNX TEXHONOrHja y 0b-
paan cpnckor jeanka. OHa je Aeo cepuje Koja aHa-
NU3MPA PACMONOXMBE [€3UUKE pecypce U TEXHONMO-
ruje 3a 31 eBponcku jesunk. AHanusa je cnpoBeaeHa
y oksupy META-HET-a, mMpexe usBpcHoctn Kkojy je
ocHosana Esponcka komueuja. META-HET nosesyje
54 nctpaxxwmBauka uentpa 13 33 3eMibe, Koju capa-
fyjy ca 3auHTEpecoBaHMm CTpaHama U3 ekoHOMMe,
BOAE, MCTPAKUBAYKMX OPFAHM3ALM|C, HEBNAANUHNX
OPraHM3aLM|a, [3MUYKMX 3a|€AHULIA U YHMBEP3UTETA.
Busunja META-HET-a je jesnuka texHonoruja sucokor

KBA/IUTETA 30 CBE €BPONCKe ieBMKe.

www.meta-net.eu



