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PREDMLUVA

Tato Bild kniha je sou¢asti série, kterd podporuje znalosti
jazykovych technologii a jejich potencidl. Je uréena
pedagogtim, novinattim, politikéim, riiznym jazykovym
komunitam a dal$im. Dostupnost a vyuzivanijazykovych
technologii se v Evrop¢ u jednotlivych jazyka lisi. V
dusledku toho se pro kazdy jazyk lisi také kroky, keeré je
nutné podniknout pro dal$i podporu vyzkumu a vyvoje
jazykovych technologii. Tyto plinované postupy zavisi
na mnoha faktorech, jako je slozitost dan¢ho jazyka
& velikost jeho komunity. META-NET (excelentni
internetovd sit) financovany Evropskou komisi provedl
analyzu soucasnych jazykovych zdroju a technologii.
Tato analyza se zaméfila na 23 oficidlnich evropskych
jazyki a na dal$i vyznamné nérodni a regionalni jazyky
v Evropé. Vysledky analyzy naznacuji, ze ve vyzkumu
kazdého jazyka je znaéné mnozstvi mezer. Podrobnéjsi
expertni analyza a hodnoceni soucasné situace pfitom
prispéji k maximalizaci u¢inku dal$iho vyzkumu a
minimalizaci moznych rizik. META-NET se skldda

z 54 vyzkumnych center z 33 zemi, které pracuji s

podilniky zkomer¢nich firem, vladnich agentur, pramyslu,

vyzkumnych organizaci, softwarovych firem, s poskytovateli

technologii a evropskych univerzit. Dohromady maji
jednu spole¢nou vizi - vyvijeji strategicky plén vyzkumu,
ktery ukazuje, jak aplikace jazykovych technologii
mohou do roku 2020 vyfesit ptipadné mezery ve

vyzkumu.

PREFACE

This white paper is part of a series that promotes
knowledge about language technology and its poten-
tial. It addresses educators, journalists, politicians, lan-
guage communities 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 for each language. The
required actions depend on many factors, such as the
complexity of a given language and the size of its com-
munity. META-NET, a Network of Excellence funded
by the European Commission, has conducted an anal-
ysis of current language resources and technologies.
This analysis focused on the 23 official European lan-
guages as well as other important national and regional
languages in Europe. The results of this analysis sug-
gest that there are many significant research gaps for
each language. A more detailed expert analysis and as-
sessment of the current situation will help maximize
the impact of additional research and minimize any
risks. META-NET consists of 54 research centres from
33 countries that are working with stakeholders from
commercial businesses, government agencies, indus-
try, research organisations, software companies, tech-
nology providers and European universities. Together,
they are creating a common technology vision while
developing a strategic research agenda that shows how
language technology applications can address any re-

search gaps by 2020.
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SHRNUTI

Evropa se béhem poslednich 60 let stala zfetelnou
politickou a ekonomickou siti, pfesto je ale kulturné
a jazykové stdle velmi rtiznorodd. Znamend to, Ze
kazdodenni komunikace mezi evropskymi obéany (at uz
piechdzime z portugalstiny do polstiny nebo z italstiny
do islandstiny) i komunikace v oblasti podnikdni a

politiky se nevyhnutelné potyka s jazykovou bariérou.

Jazykové technologie stavi
mosty pro budoucnost Evropy.

Organy EU utrati asi jednu miliardu eur ro¢né na
piekldddni textll a tlumodeni mluvené komunikace,
aby fesily otdzku mnohojazy¢nosti. Musi to vSak byt
takové z4téz? Modernf jazykové technologie (language
technology, LT) a lingvisticky vyzkum mohou
vyznamné pispét k bourani jazykovych hranic. Kdyz se
jazykové technologie spoji s inteligentnimi zatizenimi
a aplikacemi, budou v budoucnosti schopné pomahat
Evropaniim jednoduse komunikovat a obchodovat, i
kdyZz nemluvi spole¢nou teli. Ceskd ekonomika md
na jednotném evropském trhu velkou vyhodu. Pfesto
je moiné, Ze jazykové bariéry zpuisobi napf. zdnik
nékterych podnikd, a to zejména jedna-li se o malé
a stfedni podniky, které nemaji finanéni prostredky
na zlepdeni situace. Jedinou (i kdyz nemyslitelnou)
alternativou feSeni otdzky mnohojazy¢né Evropy by
bylo umoznit, aby jeden jazyk ziskal dominantni
postaveni a nakonec nahradil vSechny ostatni. Bez
technologické podpory, je zvladnuti 23 oficidlnich

jazyka clenskych stdtd Evropské unie a dal$ich cca

60 evropskych jazyku nepiekonatelnd piekazka pro
obcany nasecho kontinentu, pro jejich ekonomiku,
jejich politickou diskusi a védecky pokrok. Resenim
je vybudovani klicovych technologii, které budou
nabizet evropskym subjektim velké vyhody, a to
nejen v rdmci spole¢ného evropského trhu, ale i v
obchodnich vztazich se tfetimi zemémi, zejména v
nové se etablujicich ekonomikéch. Abychom dosahli
tohoto cile a uchrénili evropskou kulturni a jazykovou
rozmanitost, musime nejprve provést systematickou
analyzu jazykovych aspekti vSech evropskych jazykt
a analyzu souc¢asného stavu podpory jazykovych
technologii. Pak budou moci jazykové technologie
slouzit jako jedine¢ny most mezi evropskymi jazyky.
Nistroje pro automaticky pieklad a zpracovéni fedi,
které jsou v soucasné dobé dostupné na trhu, ovsem stéle
jesté tohoto néroéného cile nedosahuji. Dominantni
subjekty v této oblasti jsou prevdzné soukromé podniky

se sidlem v Severni Americe. Jiz na konci 70.

Jazykové technologie jako kli¢ k budoucnosti.

let si EU uvédomila nesmirny vyznam jazykovych
technologii jako ndstroje k dosazeni evropské jednoty
a zalala financovat prvni vyzkumné projekty, napt.
EUROTRA. Ve stejné dobé zacaly vznikat vnitrostatni
projekty, které sice piindsely cenné vysledky, ale
nikdy nevedly k evropské spoluprici. Ostatni
mnohojazy¢né komunity jako Indie (22 ufednich
jazykt) a Jihoafrickd republika (11 tfednich jazykd)

naopak na rozdil od tohoto vysoce selektivniho



financovani neddvno vytvofily dlouhodobé narodni
programy pro jazykovy vyzkum a technologicky
rozvoj. Dominantni subjekty v oblasti jazykovych
technologii se dnes spoléhaji na neptesné statistické
postupy, které nevyuzivaji propracované jazykovédné
metody a znalosti. Napiiklad automaticky preklad
vét funguje na principu porovnivani véty, kterou
chceme automaticky pftelozit, s tisici jinymi, keeré
byly ptelozeny lidmi. Kvalita vystupu do zna¢né miry
zévisi na velikosti a kvalit¢ daného vzorku. Zatimco
automaticky preklad textu muze u ,velkych® jazyka
s jednoduchou morfologickou strukturou dosdhnout
piimétené kvality, u slozitéjsich jazyka nebo u jazyka s
niz$§im poc¢tem pikladového materidlu je tato statisticka
metoda odsouzena k netspéchu. Evropskd unie se
proto rozhodla financovat projekty, jako je EuroMatrix,
EuroMatrixPlus (fungujici od roku 2006) a iTranslate4
(fungujici od roku 2010), které provddeji zékladni a
aplikovany vyzkum a snazi se vytvofit vysoce kvalitni
jazykové technologie pro vSechny evropské jazyky.
Hlubsi analyza strukeury jazykt je jedinou moznou
cestou, jak vytvéiet aplikace, které funguji v rdmci
celé $kily evropskych jazyku dobte. Evropsky vyzkum
dosahl v této oblasti jiz fady uspécht. Napiiklad
piekladatelské sluzby v Evropské unii nyni pouzivaji
MOSES, open-source software pro strojovy pieklad,
ktery byl vyvinut zejména prostfednictvim evropskych
vyzkumnych projektt. SpiSe nez stavét na vysledcich
téchto projektd md Evropa tendenci pokracovat v
izolované vyzkumné ¢innosti jen s nepatrnym vlivem

na trh. Ekonomickou hodnotu pocate¢niho usili Ize

vidét na poctu prodanych dcefinych spole¢nosti. Napt.
spole¢nost Trados (zalozena v roce 1984) byla v roce
2005 prodéna spole¢nosti SDL se sidlem ve Velké

Britanii.

Jazykové technologie poméhaiji sjednotit Evropu.

Na ziklad¢ dosud ziskanych poznatki se zdd, Ze
dnes$ni ,hybridni® jazykové technologie zahrnujici
hloubkové zpracovani i statistické metody umozni
pieklenout propast mezi vSemi evropskymi jazyky.
Jak tato série Bilych knih ukazuje, ¢lenské stity v
Evropé se znatné li$i v ochoté a piipravenosti fesit
jazykové otazky. Velké rozdily jsou také v oblasti
vjzkumu. Ceitina patti mezi ,mensi jazyky EU, a
proto je zapottebi nejprve provadét dalsi specializované
vyzkumy, nez pro ni budou jazykové technologic
skute¢né ¢inné a nez budou moci slouZit pro
kazdodenni pouziti. Dlouhodobym cilem projekeu
META-NET je ptedstavit kvalitni jazykové technologie
pro viechny jazyky v EU. Tyto technologie pomohou
evropskym jazykim pickonat dosavadni bariéry a
navazat vzdjemné spojeni. To vyZzaduje, aby vSechny
zi¢astnéné strany — v politice, vyzkumu, podnikani
i spole¢nosti — spojily v budoucnosti své sily. Tento
dokument dopliuje fadu dal$ich ¢innosti projektu
META-NET (viz ptiloha). Aktudlni informace, napt.
aktudlni verzi plint projektu META-NET [2] nebo
strategicky plan vyzkumu (SRA), najdete na webovych

strankdch htep://www.meta-net.cu.
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RIZIKO PRO NASE JAZYKY A VYZVA PRO
JAZYKOVE TECHNOLOGIE

Nedévny vyvoj digitélnich informa¢nich a komunika¢nich

technologii je nékdy srovnidvin s Gutenbergovym
vynalezem knihtisku. Co ndm muze tato analogie fict o
budoucnosti evropské informaéni spole¢nosti a zejména

o budoucnosti nasich jazykt?

Jsme svédky digitdlni revoluce srovnatelné s
Guthenbergovym vyndlezem knihtisku.

Po Gutenbergové vyndlezu nastal skute¢ny zlom
v komunikaci a nabyvani védomosti, a to napt.
Lutherovym pickladem Bible do ndrodniho jazyka. V
nésledujicich stoletich se rozvijely kulturni nastroje tak,

aby lépe zvladaly zpracovani jazyka a vyménu znalosti:

= pravopisna a gramatickd standardizace hlavnich
jazyktt umoznila rychlé rozsiteni novych védeckych
a intelektualnich myslenek;

= vyvoj ufednich jazykd umoznil lidem komunikovat
v rdmci urditych (asto politickych) hranic;

» uceni a preklad jazyka umoznily vyméiiovani
informaci mezi jazyky;

= vytvofeni editorskych a bibliografickych pravidel
zajistilo kvalitu a dostupnost titenych materidlu;

» vytvofeni riznych médii, jako jsou noviny,
rozhlas, televize, knihy a jiné, uspokojilo odlisné

komunikaéni potieby.

V' uplynulych dvaceti letech pomohly informaéni

technologie zautomatizovat a usnadnit mnoho procesu:

= DTP (desktop publishing) software nahradil psani

na stroji a klasickou sazbu;

= Microsoft PowerPoint nahradil zpétny projektor a
folie;

» c-mail posle a doru¢i dokumenty rychleji nez fax;

= Skype nabizi levné voldni po internetu a virtudlni
setkdvdni;

» formity pro kédovini audia a videa umoznuji
snadno pfendSet multimedialni obsah;

» vyhleddvade zajistuji na zdkladé¢ klicovych slov
piistup na webové strankys;

= on-line sluzby jako Google Translate poskytuji
rychlé orientaéni preklady;

= socidlni platformy médif jako Facebook, Twitter a
Google+ uleh¢uji komunikaci, spolupraci a sdileni

informaci.

Ackoli jsou tyto prostiedky a aplikace prospésné, stéle
jesté nejsou schopné dlouhodobé podporovat fungujici,
vicejazy¢nou evropskou spole¢nost vSude tam, kam

mohou volné proudit informace a zbozi.

2.1 JAZYKOVE BARIERY BRZDi
EVROPSKOU INFORMACN!I
SPOLECNOST

Nemtizeme piesné predvidat, jak bude informaéni

spole¢nost v budoucnosti vypadat. Je ovSem velmi



pravdépodobné, Ze revoluce v komunika¢nich
technologiich spoji lidi mluvici riznymi jazyky novymi
cestami. To donuti jednotlivee u¢it se nové jazyky
a zvla§té projektanty vytvdiet nové technologické
aplikace, aby zajistili vzdjemné porozuméni a pfistup
ke sdilenym védomostem. V globalnim ekonomickém
a informadnim svété se vzdjemné ovliviiuje vice jazyku,
mluv¢ich a obsahtt pomoci novych typa médii rychleji.
Soucasnd obliba socidlnich siti (Wikipedia, Facebook,
Twitter, YouTube a nové Google+) je pouze $pickou

ledovce.

GlobaélIni ekonomika a informaéni prostor nds
konfrontuji s vice jazyky, s vice mluvéimi a's
vét$im objemem informaci.

V soudasné dobé muzeme béhem par vtefin pienést
gigabyty textu po celém svété, nez piijemce zjisti,
ze je v jazyce, kterému nerozumi. Podle neddvné
zprivy Evropské komise 57% uzivateld internetu v
Evropé nakupuje zbozi a sluzby v jazycich, keeré nejsou
jejich jazyky matefskymi. (Angli¢tina je nejbéznéjsim
cizim jazykem, nésleduje francouzitina, némdéina a
$panélitina.) 55% uzivatell v cizim jazyce ¢te, zatimeo
pouze 35% pouzivd jiny jazyk k psani e-maild nebo
posilani komentattt na web [3]. Pfed nékolika lety
se angli¢tina mohla stit spole¢nym jazykem webu -
pievdzna vétsina obsahu na webu byla v angli¢tiné -
ale situace se nyni zcela zménila. MnozZstvi on-line
obsahu v jinych evropskych (stejné jako asijskych a
sttedovychodnich) jazycich rapidné vzrostlo.

Tato vSudypfitomnd digitdlni propast si kvl

jazykovym  hranicim ptfekvapivé neziskala prilis

pozornosti vefejnosti. Piesto ale vzbuzuje velmi
naléhavou otdzku: které evropské jazyky budou
prosperovat v propojené informa¢ni a znalostni

spole¢nosti a které jsou odsouzeny k zahubé?

2.2 NASE JAZYKY V OHROZENI

Zatimco knihtisk pomohl zvysit vyménu informaci v
Evropé, zéroven také vedl k zaniku mnoha evropskych
jazykt. V regiondlnich a mensinovych jazycich se tisklo
ztidka a jazyky jako cornwall$tina a dalmatstina se
omezily na ustni podobu, coz postupné omezilo rozsah
jejich uzivani. Bude mit internet stejny dopad na nase

jazyky?

Souéasné velké mnozZstvi jazykd je jednou z
nejdolezitéjsich kulturnich pfednosti Evropy a je i
nepostradatelnou souddsti jeji Uspéiné existence.

Evropské jazyky, celkem jich je asi 80, jsou jednim z
nejbohatsich a nejdulezitéjsich kulturnich vlastnictvi
a jsou podstatnou souddsti jedine¢ného evropského
modelu [4]. Zatimco jazyky jako angli¢tina a $panélstina
na nov¢ vznikajicim digitdlnim trhu pravdépodobné
preziji, mnoho evropskych jazyka by se mohlo stat v
tzv. sitové spole¢nosti bezvyznamnymi. To by oslabilo
svétové postaveni Evropy a $lo proti strategickym cilam,
které slibuji rovnocenné zapojeni kazdého evropského
ob¢ana bez ohledu na jeho jazyk. Podle zprivy
organizace UNESCO o vicejazy¢nosti jsou jazyky
zdsadnim vyjadfovacim prostiedkem pro uplatnovani
zékladnich prév, jako je svoboda politického projevu,

vzdélavéni se a zapojeni do spolecnosti [5].

2.3 JAZYKOVE TECHNOLOGIE
JSOU TECHNOLOGIEMI
KLICOVYMI

Investi¢ni snahy vénované udrzovani jazykd se v
minulosti zaméfovaly na jazykové vzdélavani a preklad.
Podle jednoho odhadu se v roce 2008 evropsky trh

pro picklad, interpretaci, softwarovou lokalizaci a

internetovou globalizaci pohyboval na urovni 8,4



miliard € a predpoklada se, ze ro¢né vzroste o 10% [6].
Piesto toto ¢islo pokryvé pouze malou ¢ést sou¢asnych
a budoucich potfeb v mezijazykové komunikaci.
Nejpiesvédeivejsi feSeni, které by zajistilo rozsah i
hloubku uzivani jazykt v Evropé pro budoucnost,
je uzivini vhodnych technologii, pravé tak, jako
kdyZ uZivime technologic napf. pro feseni dopravy,
energetickych potteb ¢ potieb pro handicapované.

Digitdlni jazykové technologie (zaméfujici se na
viechny formy psaného textu a mluveného diskurzu)
poméhaji lidem spolupracovat, podnikat, sdilet znalosti
a podilet se na socidlni a politické debaté, a to bez
ohledu na jazykové bariéry a pocitatové dovednosti.
Tyto technologie pracuji casto neviditelné uvniti

komplexniho softwarového systému, aby ndm pomobhly:

= najit informace pomoci internetového vyhledavade;

= zkontrolovat pravopis a gramatiku v textovém

editoru;
= prohlizet nabidku zbozi v on-line obchodech;

= poslouchat slovni instrukce naviga¢niho systému v

aute;

= piekladat webové stréanky pomoci on-line sluzeb.

Jazykové technologie se skladaji z nékolika klicovych
aplikaci, které umoznuji procesy v ridmci S$irsiho
aplika¢niho systému. Utelem Bilych knih META-NET
orientovanych na jazyk je zaméfit se na to, jak jsou pro
jednotlivé evropské jazyky tyto zakladni technologie

pfipravené.

Evropa potiebuije robustni a dostupné jazykové
technologie pro viechny evropské jazyky.

Abychom si wudrzeli pfedni pozici v zebficku
inovaéniho potencidlu (Global Innovation), bude
Evropa potfebovat jazykové technologie ptizptisobené

v$em evropskym jazykam, které budou silné, dostupné a

pevné integrované do kli¢ovych softwarovych prostiedi.
Bez jazykovych technologii nebudeme v blizké
budoucnosti schopni dosidhnout skute¢né efektivnich
multimedidlnich  a

interaktivnich, vicejazyénych

uzivatelskych zkuSenosti.

2.4 PRILEZITOSTI PRO JAZYKOVE
TECHNOLOGIE

Ve svété tisku bylo technologickym prilomem rychlé
mnoZeni stran textu za pouziti vhodné tiskdrny.
Lid¢ museli vynaklddat usilovnou prici na to, aby
vyhledavali, ¢etli, piekladali a shrnovali poznatky.
Museli jsme ¢ekat az na Edisona, abychom mohli
nahrévat mluveny jazyk — a jeho technologie opét
jednoduse délala analogové kopie. Digitalni jazykova
technologie mtize nyni zautomatizovat samotné procesy
piekladu, produkei textii a management znalosti pro
vSechny evropské jazyky. Muze také posilit intuitivni
jazykova/tetova rozhrani pro domaci elektroniku,
spotiebile, ndstroje, pocitale a roboty. Redlné komeréni
a prumyslové aplikace jsou stale jesté v poctcich svého
vyvoje. Piesto uspéchy vyzkumu a vyvoje vytvareji velké
piilezitosti. Napiiklad strojovy preklad uz je v uritych
oblastech pomérné¢ piesny a nékteré experimentalni
aplikace poskytuji multilingualni informa¢nia znalostni
management stejné jako produkei textti (v mnoha
evropskych jazycich). Prvni jazykové aplikace jako
hlasova uzivatelskd rozhrani a dialogové systémy byly
stejné jako vétsina technologii vyvinuty pro vysoce
specializované oblasti a ¢asto maji omezeny vykon.
Jsou zde ale velké moznosti na trhu ve vzdélavacim a
zébavnim pramyslu v integraci jazykovych technologit
do her, kulturnich pamidtek, zdbavné-vzdélivacich
bali¢kt, knihoven, simulaénich prostiedi a vzdélavacich
programil. Mobilni informac¢ni sluzby, software na
vyuku jazykt podporovanou pocitatem, e-learningové

prostiedi, néstroje na sebehodnoceni a software



na odhaleni plagidtt jsou pouze nékteré aplika¢ni
oblasti, ve kterych mohou hrat jazykové technologie
dtlezitou roli. Popularita socidlnich medidlnich
aplikaci jako Twitter a Facebook ukazuje dali pottebu
sofistikovanych jazykovych technologii, které mohou
sledovat piispévky, sumarizovat diskusi, odhadovat
nazorové trendy, odhalovat emociondlni reakee,
identifikovat poruseni autorskych prav & zneuziti

nahravky.

Jazykové technologie pomdhaiji pfekonat
Gskali jazykové rozmanitosti.

Jazykové technologie piedstavuji velkou piilezitost
pro Evropskou unii. Mohou pomoci fesit slozitou
problematiku vicejazy¢nosti v Evropé, tj. skute¢nost, ze
vedle sebe v rdmci evropského podnikani, organizaci a
$kol mohou existovat odlisné piirozené jazyky. Obcané
viak potiebuji komunikovat ptes tyto jazykové hranice
kiizujici spole¢ny evropsky trh a jazykové technologie
mohou pomoci piekonat tuto posledni bariéru tim,
ze podpofi volné a oteviené uzivani jednotlivych
jazyki. Podivame-li se jesté vice do budoucnosti,
inovativni evropské vicejazyéné jazykové technologie
budou slouzit jako métitko pro nase svétové partnery,
kteti je mohou uplatnit pro své vlastni vicejazyéné
komunity. Jazykové technologie mohou byt chipiny
jako forma ,,pomocné® technologie, ktera pomahd
pickonat ,handicap® jazykové diversity a navzdjem
zpiistupiiuje jazykové komunity.

Jednou oblasti vyzkumu je také vyuziti jazykovych
technologii pro zachranné akce v oblastech postizenych
katastrofami, kde vykonnost mtiZze byt otazkou Zivota
a smrti: budouci inteligentni roboti s mezijazykovymi

schopnostmi maji potenciél zachrariovat lidské Zivoty.

2.5 VYZVY PRO JAZYKOVE
TECHNOLOGIE

Ackoliv v nékolika poslednich letech doséhly jazykové
technologie zna¢ného pokroku, soucasné tempo
technologického vyvoje a inovace produkti je piilis
pomalé. Siroce pouzivané technologie jako korektory
pravopisu a gramatiky v textovych editorech jsou
typicky jednojazy¢né a jsou k dispozici pouze pro
hrstku jazyka. Vyuziti on-line sluzeb strojového
piekladu, ackoli jsou uzite¢né pro rychlé generovéni
piiméfené odpovidajicich textll, je problematické,
kdyZ potiebujeme presné a uplné pieklady. Vzhledem
ke sloZitosti pfirozeného jazyka je modelovani
nadich jazykt v oblasti softwaru a jejich testovani
v redlném svété zdlouhavé, ndkladné a vyzaduje
trvalé finanéni zdvazky. Evropa proto musi zachovat
svoji prikopnickou ulohu pii fedeni technologickych
otizek tykajicich se vicejazy¢nych komunit tim, Ze
bude vymyslet nové zpusoby k urychleni vyvoje na
celém uzemi. To by mohlo zahrnovat i komputa¢ni
pokroky a techniky jako crowdsourcing (,,spolutvorba®,

»moudrost davu®).

Souéasné tempo technologického
pokroku je pfili§ pomalé.

2.6 OSVOJOVANI JAZYKA U
LIDi A U STROJU

Pro ilustraci, jak pocitate zachazeji s jazykem a pro¢ je
obtizné naprogramovat jazyky pro pocitace, se kritce
podivejme na to, jak si lidé osvojuji prvni a druhy
jazyk, a pak uvidime, jak funguji systémy jazykovych
technologii. Lidé si osvojuji jazykové dovednosti dvéma
raznymi zpusoby. Déti si osvojuji jazyk poslouchdnim

realnych interakei mezi rodi¢i, sourozenci a ostatnimi



¢leny rodiny. Piiblizné od druhého roku fikaji prvni
slova a kratké véty. To je mozné jen diky tomu, Ze
lidé maji genetickou dispozici napodobovat a poté
racionalizovat to, co slysi.

Uceni se druhému jazyku ve star$im véku vyZaduje vétsi
tsili pedev$im proto, ze dité neni zaclenéné do jazykové
komunity rodilych mluveich. Cizi jazyky jsou ve skole
zpravidla osvojovény uéenim se gramatickych strukeur,
slovni zdsoby a pravopisu, a to pomoci cviceni, ktera
popisuji jazyk na zdkladé¢ abstrakenich pravidel, tabulek
a piiklada. Uéeni se cizimu jazyku je tézi s ptibyvajicim

vékem.

Lidé nabyvaii znalosti jazyka dvéma riznymi
zpUsoby: uéenim se pfikladd a uéenim se
zdkladnim pravidlom jazyka.

Dva hlavni typy systému jazykovych technologii si
»osvojuji“ jazykové dovednosti podobnym zptsobem.
Statistické piistupy (tedy ,zalozené na datech®) ziskavaji
jazykové znalosti z rozsdhlych souborii konkrétnich
piikladovych texti. Zatimco pouzit text pro trénink,
napt. kontrolu pravopisu, je v jednom jazyce dostacujici,
pro trénink strojového systému pickladu musi byt k
dispozici paralelni texty ve dvou (nebo vice) jazycich.
Algoritmus strojového uéeni se potom ,naudi” vzorce
toho, jak jsou slova, kratké frize a celé véty preklidany.
Tento statisticky ptistup potfebuje miliény vét a kvalita
vykonu se zvySuje s mnozZstvim analyzovaného textu.
To je jednim z divodu, pro¢ provozovatelé vyhleddvaca
dychtivé shromazduji co nejvice moznych pisemnych
materidlt. Oprava pravopisu v textovych editorech a
sluzby jako vyhledava¢ Google a pieklada¢ Google
plné spoléhaji na statistické pfistupy. Velkou vyhodou

statistiky je, Ze stroj se uéi rychle v kontinudlni sérii

trénovacich cykla, i kdyz kvalita se mtze libovolné
ménit.

Druhy ptistup k jazykové technologii a strojovému
piekladu je vytvotit systémy zalozené na pravidlech.
Odbornici v oblasti lingvistiky, komputa¢ni lingvistiky
a pocitatové védy musi nejprve zakddovat gramatickou
analyzu (pravidla ptekladu) a sestavit seznamy slovnich
jednotek (slovniky). To je casové velmi ndro¢né a
pracné. Neékeeré hlavni systémy strojového piekladu
zalozené na pravidlech se soustavné vyvijely po vice
nez dvacet let. Velkou vyhodou téchto systému je, Ze
odbornici maji detailnéjsi kontrolu nad zpracovanim
jazyka. Diky tomu je mozné systematicky opravovat
chyby v softwaru a poskytovat podrobné zpétné vazby
uzivatelim, zejména kdyz jsou tyto systémy vyuziviny
pro vyuku jazyka. Vzhledem k vysokym ndkladéim na
tuto praci byla zatim jazykova technologie zaloZend na
pravidlech vyvinuta pouze pro hlavni jazyky.

Protoze silné a slabé stranky statistickych systému a
systémt zalozenych na pravidlech maji tendenci se
doplnovat, zaméfuje se soucasny vyzkum na hybridni
piistupy, které obé metody spojuji. Tyto piistupy jsou
ale v pramyslovych aplikacich zatim méné Gspésné nez
ve vyzkumné laboratofi.

Jak jsme vidéli v této kapitole, mnoho aplikaci $iroce
pouzivanych v dne$ni informaéni spole¢nosti do znaéné
miry zévisi na jazykovych technologiich. To plati
zejména o ckonomickém a informa¢nim prostoru
Evropy vzhledem k jeji vicejazy¢né komunité. Ackoliv
jazykové technologie dosihly v poslednich nékolika
letech zna¢ného pokroku, je zde jesté velky potencidl
pro zlepSeni kvality jejich systéma. V nasledujici ¢asti
popiSeme roli ¢estiny v evropské informacni spole¢nosti
azhodnotime soucasny stav jazykovych technologii pro

éestinu.



CESTINA V EVROPSKE INFORMACNI

SPOLECNOSTI

3.1 OBECNE INFORMACE

Ceska republika (déle CR) se sklad4 ze ti{ historickych
¢asti: Cech, Moravy a Slezska. Jazyk pouzivany ve viech
tiech ,zemich® je ¢estina, jeden ze zdpadoslovanskych
jazykii. Cestina ma asi 10 miliont mluveich [7]. V
jinych ¢dstech svéta mluvi Cesky asi 200 000 mluveich,
jde pfevdiné o emigranty a jejich déti, keefi opustili
zemi ve velkych migra¢nich vlndch po prvni a druhé
svétové vélce a mezi lety 1948 a 1968. Mnoho mluv¢ich
Zestiny lze nalézt hlavné v Rakousku (zejména ve Vidni),
Polsku, Némecku, Ukrajiné, Chorvatsku (vétsinou v
oblasti Daruvaru), v zdpadnim Rumunsku (v Banétu),
v Australii a v Kanadé. Nékolik desitek tisic Cecht
stale Zije i po rozdéleni Ceskoslovenska v roce 1993 ve
Slovenské republice. Nejvétsi skupina ¢eskych mluveich
mimo CR ale Zije ve Spojenych stitech, ve méstech jako
New York, Chicago a Cleveland a v mnoha komunitich
v Texasu, Wisconsinu, Minnesoté¢ a Nebrasce. Podle
amerického s¢itdni lidu zilo ve Spojenych stétech v roce
1990 vice nez 90 000 ¢eskych mluveich [8].

Cestina je ufednim jazykem v CR, od kvétna 2004
je také jednim z administrativnich jazyka EU. Podle
tidajii z roku 2001 (kdy bylo dokonéeno posledni s¢itdni
lidu) patti 5,4% ob¢antt CR k mensindm. V pribéhu
spravnich, soudnich a jinych tfednich fizeni se pouziva
spisovna ce$tina. Manudly a popis dovézeného zbozi
musi obsahovat Cesky pieklad.

Cestina md nékolik vrstev, a to zejména v mluvené

podobé. Spisovnd ¢estina je prestizni varieta pouzivand

ve $kolnim vzdélavani a je siln¢ preferovand v oficidlnich
jednanich a ve sdélovacich prostiedcich. Pouzivini
spisovné ¢eStiny nicméné neni piedepsino zddnym
zékonem. Zésady jazykové politiky a jazykového
plénovani jsou zahrnuty ve VSeobecné deklaraci
lidskych prav a svobod. Ta mimo jiné zaru¢uje obéantim
patficim k mensindm pravo uzivat svého jazyka v oblasti
vzdélavani, ve spravnich a soudnich tizenich. Ceskd
vldda povétuje regulaci jazyka odborné a pedagogické
instituce, ptedeviim Ustav pro jazyk ¢esky Akademie
véd (viz usneseni vlady Ceské republiky z 26. listopadu
2003, ¢ 1189 + P). CR patii k prvnim zemim, keeré
zadaly vyuzivat Spole¢ny evropsky referenéni rdmec pro
jazyky. Jazykové regulace se provadeji na zékladé $iroké
diskuse mezi jazykovédci a tou &sti vefejnosti, kterd
se zajima o vyvoj jazyka (novindti, herci, profesiondln{
mluvéi apod.). Ustav pro jazyk éesky ptipravuje ptirucky
doporucujici kodifikovanou verzi ortoepie, pravopisu,
morfologie a slovni zdsoby. Vefejnost je velmi citlivd na
jazykové zmény, obzvlasté v oblasti pravopisu. Posledni

diléi zmény pravopisu byly proto provedeny v roce 1993.

Veétsina lidi dévd v bézné komunikaci piednost
spiSe jinym varietdm jazyka nez spisovné ceStiné.
Nejrozsiten&jii varietou je tzv. obecna &estina (zalozend
na stiedoceském interdialektu), na Moravé a ve
Slezsku se zbytek dialeket (han4étina, lagtina, moravska
slovenitina) aktivné¢ pouzivd v mluvené podobg,
v Cechach jsou slySet stopy severovychodnich a

jihozdpadnich dialektt [9]. Obecnd ¢estina a dialekty se



lisi od spisovné ¢estiny piedevsim v morfologii, méné ve
slovni zésob¢ a vyslovnosti, dalsi rozdily jsou okrajové.
Vsechny variety CeStiny jsou vzdjemné srozumitelné.
Pro cizince, keefi studuji ¢estiny, je viak ¢asto matouci
tzv. stiiddni kédua piitomné v komunikaci jednotlivych
rodilych mluvé¢ich a zévislé na tom, zda se jednd o
komunikaci oficidlni ¢i soukromou, jaké je vzdélani

mluvéiho atd.

Ceitina je vysoce flektivni jazyk
s velmi sloZitou morfologii.

Ceitina spolu se slovenstinou, politinou a horni a
dolni luZickou srb$tinou patii do zdpadni slovanské
skupiny. Cestina se oviem od ostatnich slovanskych
jazykd oddélila fadou zmén, z nichz vétsina probé¢hla
v 10. az 16. stoleti (hlaskové zmény jako > ¢, g
> h, > f; v 15. stoleti ¢eStina ztratila dudl a dva
slovanské minulé ¢asy - aorist a imperfektum); na
druhou stranu vétstho vyznamu nabyl slovesny vid
a vzrostl pocet deklinaci. Pro pisemnou formu se
pouzivala stfedovékd latinskd abeceda, pozd&ji (na
pocitku 15. stoleti) byla nabozenskym reformétorem
Janem Husem zavedena diakritickd znaménka (,,hacek”

i v

pro palatalni/palatalizované souhlasky — ¢, d, i, £, §, ¢, Z;
»carka“ pro dlouhé samohlasky - 4, ¢, 1, ¢, 4, ¥), jedind
spiezka, kterd se v moderni ¢estiné zachovala, je ch, pro
dlouhé u byl zaveden specidlni znak — @ (ze sekvence

zmén 6 > ud > ).

3.2 SPECIFIKA CESTINY

Cestina je vysoce flektivni jazyk s velmi sloZitou
morfologii. Deklinace podstatnych jmen rozlisuje 7
padt (nominativ, genitiv, dativ, akuzativ, vokativ,
lokal, instrumentdl), 2 &isla (singuldr, plurdl) a 4
rody (maskulinum Zzivotné, maskulinum neZivotné,

femininum, neutrum); kazdd kategorie ma nékolik

typti deklinace (napt. neZivotné maskulinum mi ve
$kolnich mluvnicich dva typy deklinace ,,hrad“ a ,,stroj"s
gen. sg. ,hradu®, resp. ,stroje“; nékterd podstatnd jména
fazend pod vzor ,hrad“ maji ov§em v gen. sg. koncovku

—a (,lesa”), nékeerd maji koncovky obé (,,bez rybniku®,
»do rybnika®).

Jmenny rod je jen ¢asteéné ovlivnén rodem piirozenym,
vétSinou je uréen zakonéenim lemmatu (zdkladni tvar
slova), i kdyz zakonéeni samo ne vzdy jednoznaéné
vyjadfuje rod. Pro cizince to znamend utit se nova
slova i s jejich rodem podobné jako v néméiné -
némecké slovniky uvddéji podstatnd jména s jejich ¢leny
»der/die/das” (v ¢estiné je také ve slovniku nutno uvést
jejich rod, viz napt. ,naz“ — mask. nez., ,mfiz“ — fem.,

ytabule® - fem., ,,pole” — neutr.).

Kazda aplikace zpracovavajici ¢estinu musi zohlednit
morfologii a je ziejmé, Ze klasifikace podévanad ve
$kolnich mluvnicich neni pro tento tcel dostatujici.
Flexe navic vyzaduje nejen spojeni kmene a koncovky,
morfematické zmény kmene jsou ¢asto i soucdsti
vytvafeni tvaru jako takového, viz napf. ,hoch®
(nom. sg.), ,ho$i“ (nom. pl.), ,teka“ (nom. sg.) - ,0
fece” (lok. sg.), ,bréna“ (nom. sg.) — ,branou” (instr.sg.),
~pasek” (nom. sg.) — ,,pasku” (gen. sg.).

v

Pro ¢eStinu  je typickd vicezna¢nost koncovek
(napt. koncovka -a vyjadfuje v rdmci paradigmatu
podstatnych jmen gen. sg. mask. ziv., ak. sg. mask. Ziv.,
nom. sg. mask. Ziv., gen. sg. mask. nez., nom. sg. fem.,

gen. sg. neutr., nom. pl. neutr., ak. pl. neutr.).

Slozit je také morfologie sloves. Formélni vicezna¢nost
je pfitomna napf. ve formé ,prosi“ — 3. sg. ind. préz.,
3. pl. ind. préz. Analytické (komplexni) slovesné tvary
piinaseji dal$i komplikace: ve formach, jako jsou ,psal
jsem®, ,,psal by, se chovaji pomocnai slovesa ,,jsem”, ,,by*
jako klitika, protoze se v raimci véty pohybuji a obvykle
jsou odtrzena od vyznamové isti slovesnych forem.

Dobrou (a velmi ¢asto dostacujici) ndpovédou pti

feSeni viceznaénosti je na druhou stranu shoda mezi



podstatnym a ptidavnym jménem (srov. ,velké staveni
- nom. sg., ,velkého staveni® — gen. sg., ,velkému
staveni“ — dat. sg., zatimco samotnd forma ,staveni
miZe znamenat nom. sg., gen. sg. dat. sg., ak. sg.,
lok. sg., nom. pL., gen. pl., ak. pl.). Cestina ma tzv. volny
slovosled. To znamend, ze systém SVO neni pro ¢eské
véty obligatornim pofadim. Dobrym prostiedkem
pro identifikaci podmétu, (ptimého) piedmétu,
(neptimého) ptedmétu a daldich syntaktickych funkei
slov ve vété jsou opét pddové koncovky. Srov. piiklady

(1), (2), (3):

1. Syn (nom.) poslal matce (dat.) direk (ak.).
2. Darek (ak.) poslal matce (dat.) syn (nom.).

3. Direk (ak.) poslal syn (nom.) matce (dat.).

Pédy jednotlivych podstatnych jmen jsou ve vSech tfech
vétach stejné a umoziiuji ptifadit k podstatnym jménim
syntaktické funkce. Tyto tii varianty se od sebe lisi
svou informaéni strukturou, a to v tom smyslu, kterd
informace je zndma a keerd je predstavena jako novd. V
pt. (1) je pouzit ,neutrdlni slovosled — véta se hodi na
zatétek textu nebo diskurzu. V pt. (2) jsou slova ,,ddrek”
a ,matka“ zndm4 z kontextu a ptvodce dé&je (,syn“) je
piedstaven jako nova informace. V pt. (3) je jako novy
idaj uveden adresit (,matka“).

Moznost piesouvat slova ve vété je vsak spolu s
viceznaénymi slovnimi formami ¢asto velkou ptekazkou
pro sprévnou analyzu véty. V posledni dob¢ se ¢asto
pouzivd potadi OVS, obzvlasté v novinovych titulcich
a mluvenych komentatich, viz pt. (4), (5). V pt. (5)
se viceznaénost jesté ndsobi lexikdlni dvojznaénosti
slovesa v jednom z moznych ¢teni véty [10]: Piiklad
(6) lze interpretovat dvéma zpisoby, i kdyZ vyznamové
velmi blizkymi, kvili pAdové homonymii lze substantiva
»piitelkyni a ,tchini“ chépat bud jako pfimy, nebo
nepiimy ptedmét (coz ovlivni chépéni druhého

substantiva).

4. T#icet nemocnic (nom./ak.) chee zrusit Ministerstvo

zdravotnictvi (nom./ak.).
S. Dit¢ (nom./ak.) vyzvedne taxik (nom./ak.).

6. Anna (nom.) predstavila pritelkyni (dat./ak.) tchyni
(dat./ak.).

Tyto dvojznatnosti mohou byt vyfeSeny pouze
sémantickymi a pragmatickymi znalostmi.

Moznost ménit slovosled zptsobuje tzv. vzdalené
zévislosti (jako v pt. (7)), které ptedstavuji pro systémy
poc¢itatového zpracovéni jazyka uréité problémy. Pro
automatickou syntaktickou analyzu jakéhokoli typu je

oddéleni konstituent@ obtizné resit:

7. Tu knihu se Pavel rozhodl do knihovny vritit az zitra.

3.3 SOUCASNY VYVO,

Ackoli si ¢esky jazyk zachoviva 98% své slovni zédsoby
z praslovanstiny, neni zcela imunni viici vlivu ostatnich
jazykt [11]. Do 19. stoleti byla hlavnim jazykem, se
kterym byla éestina v kontaktu, néméina (viz napt. slova
jako ,knedlik* [der Knédel], ,$unka“ [der Schinken],
staska“ [die Tasche], ,bryle® [die Brille], ,blok® [der
Block], ,cihla® [der Ziegel], ,muset” [mussen]).

Ve 20. stoleti bylo tzemi dne$ni Ceské republiky pod
politickym vlivem Ruska (SSSR) a ¢edtina ptijala novd
slova spojend s politikou a socialistickou ideologii.
V posledni dob¢ tato slova postupné vymizela nebo
se stala pro mladsi generaci nezndma, stejné jako
vymizely pojmy a predméty, ke kterym odkazovala
(ykulak® [bohaty zemédélec], ,pétiletka® [pétilety
ekonomicky plan], ,celiny® [velkd pole], ,chozras¢ot"
[stitni ekonomicky plin], ,provérka“ [provéfovani
osob]).

V posledni dobé je jazykem, ktery ¢im dél vice ovliviiuje
slovni zdsobu a také frazeologii ¢estiny, angli¢tina.
Vypiijeky z oblasti sportovni terminologie (,fotbal [the
football], ,,hokej* [the hockey]) sice nejsou nijak nové,

spolu s rychlym rozvojem informacnich technologii a



uzivatelského pfistupu k nim se vsak rychle rozsifuje
potitaové terminologie (,harddisk®, ,byte, ,software®,
~resetovat’, ,flesh disk®, ,odlogovat se* atd.). Nékteré
z téchto vypujéek maji své ceské ekvivalenty, keeré
se viak pouzivaji jen ziidka (,pevny disk“ [hard-
disk], ,programové vybaveni® [software]), n¢keeré éesky

protéjsek nemaji vitbec (,reset®).

Star$i vypujcky byly plné piijaty do ¢estiny a zapojily se
do systému tvorby slov a odvozovéni (napt. ,weekend* s
pravopisnou variantou ,vikend“ — ,vikendu“ (gen. sg.),
»vikendovy“ — piidavné jméno), nékteré oviem stoji
mimo &esky gramaticky systém (,proddvaji zdjezdy all

inclusive®, ,novy PR manazér® s vyslovnosti ,,pi-4r”).

Obcas jsou doslovné pielozeny celé anglické fraze
(tzv. ,kalky“) a jejich uZivani je mddni zéleZitosti,
napt. ,méjte hezky den® [have a nice day], ,opatrujte
se!“ [take care!]. Jména spole¢nosti, firem, obchodi,
restauraci a dal$ich mistnich vlastnich jmen se

casto sklddaji z kombinace ¢eskych a cizojazy¢nych

¢asti (,Novodvorskd Plaza“, ,Langhans Galerie®).

Zatimco cizojazy¢nd Cast téchto sloZenin  zistdva
bez morfologickych zmén, ceskd st se naleZité
sklonuje, takze wvznikaji netypické a neceské
syntaktické konstrukce (,navstivil Langhans Galerii®
misto — alespoii co se ty¢e této fraze — bézné
syntaktické konstrukce s postponovanym ptivlastkem
v nominativu: ,navstivil Galerii Langhans®, ,$el do
Galerie Langhans®).

Mlad4 generace uziva médni vyrazy a fréze, aby ukdzala,
ze je ,cool“ (,houmlesdk®, ,chodi do fitka®, ,sordl",
Llazr®, ,prezoska®). Na druhou stranu éedtina obohatila
mezindrodni slovni zdsobu slovem ,,robot” (které pouzil
ve 30. letech slavny spisovatel Karel Capek a jeho bratr
Josef ve hte R.UR.). Ve tiech dilech, které editovala
Olga Martincové a kol. (viz [12]), byla publikovina
kniha neologismi v &etiné. Udaje uvedené v této
kapitole vénujici se vzdjemnému vlivu jazykt v blizkém

kontaktu jsou pro rozvoj ¢eské slovni zasoby okrajové a

sr N7

nepredstavuji zddné nebezpedi pro systém ceské védecké

terminologie.

3.4 KULTIVACE JAZYKA V CESKE
REPUBLICE

V kapitole Obecné informace jsme zminili, Ze jazykovou
politiku v CR v praxi ovlivituje Ustav pro jazyk Cesky
Akademie véd Ceské republiky. Jeho dilezitou soucsti
je jazykova poradna. Zkuseni lingvisté, keeti zde pracuji,
odpovidaji na otdzky vefejnosti psanou formou, e-
mailem nebo pfimo po telefonu. Jako reakce na velky
zéjem z fad obcanské spole¢nosti o jazykovou kulturu
a problémy jazykového plénovini vznikaji prakeické
populdrné nau¢né piirucky. Mdme na mysli napf.
piirucky ,Na co se nés ¢asto ptate” [13], ,,Jak pouzivat
¢arku a dal$i interpunkéni znaménka® [14]. Ustav
pro jazyk Cesky poskytuje jako dopliiujici sluzby pro
vefejnost i specidlni webové stranky [15].

Na
politiky v CR daleko od normativniho ptistupu.
hledisko,

lingvistického krouzku zalozen¢ho v roce 1926,

druhou stranu je hlavni proud jazykové

Funkéni piedstavené  ¢leny  Prazského
pokracuje v popisu vyvoje jazyka prostfednictvim studia
konkréenich vysledkti komunika¢nich aktd. Clenové
Prazského lingvistického krouzku ukdzali nevhodnost
puristického pfistupu k jazykové politice zalozeného
na principu ,,spravné® vs. ,nespravné“. Upozornuji, Ze
rozvrstven{ &estiny do nékolika tevard (viz kapitolu
Obecné informace) skytd bohaty vybér vhodné variety
pro vhodnou situaci. Clenové Prazského lingvistického
krouzku respektovali skute¢nost, ze rodili mluvei
¢e$tiny nepouzivaji stejnou varietu ve $kole nebo na
oficidlnich setkdnich, kdyZ oslovuji Sirokou vefejnost,
jako v béznych hovorech doma, v obchodech nebo
pii poviddni s priteli. Popsali tedy a prezentovali
vysledky vyzkumu rozhovort v riznych komunika¢nich

situacich na zdkladé funkéniho pristupu.



V CR je mnoho prostoru pro jazykové diskuse spojené
s jazykovou politikou a jazykovym plinovénim stejné
jako s vysledky vyzkumu (Jazykovédné sdruzeni CR,
Prazsky lingvisticky krouzek, Kruh prétel ceského
jazyka). Zvl&stni pozornost otdzkdm jazykové kultivace
je vénovana v Casopise Nase fec.

Vysledky Sirokych diskusi se odrzeji v normativnich
mluvnicich a v dal$ich normativnich ptiru¢kéch. Popisy
jazyka jsou v nich formulovdny jako doporuceni
pro uzivatele, ktefi se zajimaji o kulturni zpusob
vyjadfovani ve svém matefském jazyce. Pouzivini
normativnich pfiru¢ek je Ministerstvem $kolstvi,
ml4deze a télovychovy CR pozadovano na zakladnich a

strednich skolach.

Cesky jazyk je povinny predmét na viech
typech zdkladnich a stfednich skol.

3.5 JAZYK VE VZDELAVANI

Cesky jazyk je povinny predmét na viech typech
zédkladnich a stfednich skol. Patii také mezi povinné
ptedméty maturitni zkousky. Nicméné predmét ,,Cesky
jazyk a literatura® zahrnuje vyuku jazyka (gramatiky
a dalsich jazykovych dovednosti) a literatury (veetné
nékterych pojmi z literdrni teorie). Protoze ve $kolnich
osnovich neni Zddny pfedmét, ktery by obsahoval
svétovou literaturu, jeji stru¢ny piehled je zahrnut
také do ,Ceského jazyka a literatury®. Asi pfed 4-5
lety probéhla diskuse mezi odborniky na didaktiku,
psychologii, ¢esky jazyk a literaturu a Ministerstvem
skolstvi, mlddeze a télovychovy o rozdéleni pfedmétu na
cesky jazyk na jedné strané a ¢eskou a svétovou literaturu
na strané¢ druhé. Diskuse bohuzel nebyla tspésnd a
situace se v tomto ohledu nezménila.

V CR nejsou 7adné zdvazné problémy spojené

s jazykovym vzdé¢ldvinim cizinca jako ve Francii

nebo v Némecku. Nicméné znalost ¢e$tiny dolozena
certifikdty vyddvanymi akreditovanymi institucemi
(napt. Ustavem jazykové a odborné ptipravy Univerzity
Karlovy v Praze, Ceskymi centry v Berling, Londyné,
Moskvé a na Var$avské univerzité, Ustavem pro jazyk
esky AV) o zadatelové dosazeni odpovidajictho stupné
znalosti CeStiny je nutnd pro konkrétni profese stejné
jako pro vysokoskolské studium Zadateld, keefi se
uchdzeji o studium podle plinu platného pro ceské
studenty. Tento certifikdt potvrzuje urlitou droveri
znalosti cestiny. Urovné Al, A2, B1, B2, Cl1, C2 jsou
stanoveny podle ,,Spole¢ného evropského referenéniho
ramce pro jazyky: uceni, vyu¢ovini, hodnoceni, ktery
byl sestaven Radou Evropy [16]. Urovett Al znamena,
ze zadatel je schopen rozumét cestiné v béinych,
kazdodennich situacich, zatimco troven C2 kvalifikuje
zadatele jako osobu, kterd rozumi ¢esky velmi dobie a
mluvi ¢esky plynné ve vSech situacich. Vyvoj jazykovych
technologii je velmi dobry a uzite¢ny zdklad pro
interaktivni vyukové ndstroje a predeviim pro cviceni
v oblasti jazykového vzdélavéni. Neékolik ndstroji pro
kontrolu jazykovych schopnosti v ¢estiné jiz vyvinuto
bylo, nékteré z nich tzce souvisi s existenci anotovanych
korpusti &eStiny - Prazského zévislostniho korpusu
(PDT 2.0, podrobnéji viz kapitola 3, oddil Z4kladni

aplika¢ni oblasti).

Pro procvi¢eni ¢eské morfologie a syntaxe byl navrzen
a realizovan systém STYX. Je koncipovin jako
elektronickd korpusovd ulebnice ¢eské morfologie a
syntaxe, kterd obsahuje véty vybrané ptimo z Prazského
zévislostniho korpusu. Utebnice nabizi komplexni
rozbor véty s ohledem na morfologii a syntax, tj. tkoly
umoznuji studentim zdkladnich a stfednich kol
interaktivné procvi¢ovat uréovani slovnich druhua,
vétny rozbor a klasifikaci syntaktickych funkei slov.
Systém STYX obsahuje témét 12 tisic vét a néstroje
na jejich prohlizeni, vytvafeni ukold a samotné

procvi¢ovéni. Systém STYX navic obsahuje i modul



,Capek, jednoduchy anota¢ni editor koncipovany pro
skolaky, aby se mohli zapojit do anotaci textt. Editor
nabizi moznost anotovat jakékoli véty, nejen ty, které

poskytuje u¢ebnice [17].

Dal3i typ nistroje pro vyuku a procvi¢ovani CeStiny
byl ptvodné vyvinuty pro francouzské studenty
udici se eStinu jako cizi jazyk. Nazyvd se CETLEF
[18] a je to webovd aplikace obsahujici cviceni
na sklonovéni, kterd po studentech vyZaduji, aby
na vynechané misto doplnili sprdvny tvar slova
v uréitém syntaktickém kontextu. Tento systém
je piikladem pomtcky pro vyuku podporovanou
po¢itatem (CALL), protoze pouzivad nékteré techniky
poc¢itatového zpracovani piirozeného jazyka. Ty se
jednak pouzivaji pro analyzu toho, co student vytvof,
s cilem poskytnout mu lingvisticky orientovanou
zpétnou vazbu k jeho chybdm, jednak obohacuje
pedagogické prostfedi o automaticky generovanou
lingvistickou anotaci. Myslenka chybové diagnostiky
je takovd, ze vétSina chybnych forem, v jazyce
existujicich ¢ neexistujicich, mutze byt uméle
reprodukovédna pomoci odpovidajici piedlohy pro
flexi (obsahujici paradigmata koncovek a kontextové
pravidla morfologickych alternaci). Chyby jsou tedy
vysvétlitelné porusenim morfologickych kategorii.
Diagnostika se provadi porovnanim studentskych praci
s dynamicky generovanymi hypotetickymi tvary slov.
Pro oznacovani chyb a pro vytvéieni zpétné vazby se
pouzivaji nejpravdépodobnéji interpretace vybrané
malym poctem heuristickych pravidel. CETLEF se
také pouzivd jako alternativni zdroj zdkovskych dat
vhodnych pro vyzkum osvojovini druhého jazyka.
Vedle zdkovskych korpusti obsahujicich zejména eseje
studentl umoznuje zikovska jazykové produkce vznikla
pii gramatickych cvi¢enich zaméfit se i na nékeeré
specifictéjsi aspekty cilového jazyka. To muze byt
vyhodou pfi studiu zptisobu osvojovani si tak slozitych

systémi, jako je sklofiovdni v ¢estiné.

Souhrn Zékovskych chyb ve specidlnich korpusech
(tzv. z&kovskych korpusech) je také slibnym vyuzitim
pocitact v procesu vyuky a studia jazyka. Chyby jsou
klasifikovany podle svych zdrojt a reflektovany jsou také
zpétné vazby mezi uiteli a studenty (viz webové stranky

Technické univerzity v Liberci [19]).

3.6 MEZINARODNI ASPEKTY

Ceska republika je mal4 zemé, rozklida se na plose
78 867 km?2, hovoti se zde mélo roz$ifenym jazykem
— Ce$tinou. Po pordzce v bitvé na Bilé hotfe v roce
1620 byla spisovna ¢estina kvili némeckému tlaku na
pokraji vymizeni. Ale diky soustavnému usili ¢eskych
spisovatelti, bdsnika, prekladatela a uciteld v dobé
nirodniho obrozeni prezila. Tyto snahy ovlivnily
podobu spisovné CeStiny a zpusobily rozdily mezi
normou spisovné ¢estiny a jejimi opravdu pouzivanymi
mluvenymi variantami, jak je uvedeno vyse v kapitole
Obecné informace. Od konce 18. stoleti byly vytvoieny
podminky pro rozvoj bohatého kulturniho Zivota: psala
se a publikovala beletrie, poezie i odborné texty z
ruznych oblasti. Mnoho knih psanych v ¢estiné bylo
piekladano do cizich jazykil (zejména od konce 19.
stoleti). Kromé¢ mnoha jinych zde uvddime ,Osudy
dobrého vojika Svejka“ (napsal je Jaroslav Hasek v
roce 1923, pielozeny byly do 54 jazyki), romany
Karla Capka a Bohumila Hrabala, abychom zminili
nejzndméjii spisovatele 20. stoleti. Cesky basnik Jaroslay
Seifert obdrzel Nobelovu cenu za literaturu (v roce
1984). Jeden z nejslavnéjsich soucasnych svétovych
spisovatelit Milan Kundera, narozeny v Ceskoslovensku,
napsal své prvni knihy v ¢estiné. Po emigraci publikuje
své romdny a eseje ve francouzsting.

V 19. stoleti ustanovil J. S. Presl (1791-1849)
Ceské botanické a chemické ndzvoslovi. V' soudasné
dobé¢ podléhd komunikace ve védé v CR zménim
charakeeristickym pro globalizaci svéta a je ovlivnéna

nové otevienymi moznostmi Ceskych védet byt v



pravidelném kontaktu se svétovou védou. Hlavnim
prostiedkem védecké komunikace se stala angli¢tina.
Tyka se to piedevsim technickych a ptirodovédnych
obort. Humanitni obory, obzvl4sté ty, které se zabyvaji
¢eskou historii, jazykem a folklérem, nejsou angli¢tinou
ovlivnény tak hluboce. Nové zavedend vlddni hodnotici
kritéria pro vysledky vyzkumu ovSem vyvijeji na
védeckou komunitu velky tlak, aby angli¢tinu pouzivala.
Diskuse o nebezpeéi vymizeni malého ndrodniho jazyka
z procesu komunikace mezi védci viak dospéla k zavéru,
ze CeStina piezije a bude slouzit jako prostfedek vnitini
komunikace ve védé stejné jako v jinych komunika¢nich
oblastech, jako jsou masmédia, ckonomika, privo,

pramysl atd.

3.7 CESTINA NA INTERNETU

V roce 2010 bylo uZivateli internetu témét 60% Cechr.
Vétsina z nich uvedla, Ze je on-line kazdy den. Mezi
mladymi lidmi je procento uzivatelt jesté vyssi. Vlednu
2011 bylo registrovano vice nez 750 tisic domén .cz.
Tato ¢isla ndm davaji matnou pfedstavu o obrovském
mnozstvi dat v éestiné dostupnych na webu.

Pro jazykové technologie je rostouci vyznam internetu
dilezity ve dvou smérech. Jednak je velké mnozstvi

digitdlné dostupnych jazykovych dat bohatym zdrojem

pro analyzu pfirozeného jazyka, zejména co se tyc¢e sbéru
statistickych dajt1, jednak internet nabizi Sirokou skélu
aplika¢nich oblasti v¢etné jazykovych technologii.
Nej¢astéji  pouzivanou  webovou  aplikaci je
pravdépodobné webovy vyhledava¢, ktery zahrnuje
automatické zpracovéni jazyka na rtznych drovnich.
Jde o sofistikované jazykové technologie, které jsou
pro kazdy jazyk jiné. Pro ¢estinu musi kazdy systém
zpracovani jazyka pracovat s bohatou morfologii,
volnym slovosledem a riiznymi kédy pro diakritiku nebo
dokonce s chybgjici diakritikou (zejména na blozich
nebo webovych diskuzich).

Uzivatelé internetu a poskytovatelé webovych strinek
mohou mit z jazykovych technologii také uzitek, a to
méné obvyklym zptsobem, napiiklad pokud je pouziji
pro automaticky pieklad webovych stranek z jednoho
jazyka do druhého. Uvazime-li vysoké naklady spojené
s ruénim piekladem téchto stranek, mize nés prekvapit,
jak malo jsou jazykové technologie z tohoto hlediska
vyuzivény ve srovnani s pfedpokladanymi potfebami.
Je to oviem méné piekvapivé, uvazime-li slozitost
CeStiny a pocet technologii zahrnutych v jejich
typickych aplikacich. V dalsi kapitole piedstavime
tvod do jazykovych technologii a hlavni oblasti pro

jejich aplikaci stejné jako hodnoceni soucasné situace

podpory jazykovych technologii pro ¢estinu.
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PODPORA JAZYKOVYCH TECHNOLOGIi PRO

CESTINU

Jazykové technologie jsou informa¢ni technologie, které
jsou specializované na prici s pfirozenym jazykem.
Proto jsou ¢asto zahrnuty pod pojem technologie
zpracovani pfirozen¢ho jazyka. Pfirozeny jazyk se
vyskytuje v mluvené i psané formé. Recové a textové
technologie zpracovévaji a produkuji ,jazyk® v téchto
dvou zpusobech realizace. Existuji oviem takové strinky
jazyka, které jsou sdileny ,fe¢i a ,textem®, jako jsou
slovniky, vétsina gramatiky a vyznamu vét.

Velké ¢asti jazykovych technologii proto nelze zafadit
ani pod technologii mluvené feéi, ani textu. Mezi
né patii technologie, které spojuji jazyk a mysleni.
Obrézek 1 ukazuje oblast jazykovych technologii.
V ramci komunikace smé$ujeme jazyk s jinymi
zpusoby komunikace a jinymi informaénimi zdroji.
Kombinujeme ,fe¢“ s gesty a vyrazy obli¢eje. Digitdlni
texty mohou obsahovat obrézky, grafy, zvuky apod.
Filmy mohou obsahovat jazyk v mluvené i psané form¢.
Retové a textové technologie se tedy prekryvaji a
vzdjemné ovliviiuji s mnoha dal$imi technologiemi,
které usnadiiuji zpracovani multimodalni komunikace

a multimediilnich dokumentd.

Jazykové technologie jsou zavedenym védnim oborem
s rozsahlym seznamem tvodni literatury. Zdjemcim

doporuc¢ujeme nasledujici prace: [20, 21, 22, 23, 24].

V dal$im textu popiSeme architekturu typického
systému  jazykovych technologii. Nisledné podame
pichled zakladnich aplika¢nich oblasti a stru¢né

shrneme situaci jazykovych technologii ve vyzkumu a

vzdélavani v CR. Tabulka v zdvéru této &asti poskytuje
vyhodnoceni situace v ndstrojich a datovych zdrojich
jazykovych technologii z nékolika aspekea, jako je napt.
dostupnost, vyzralost a kvalita.

Piedstavujeme expertni odhady zakladnich nastroju a
datovych zdroji pro jazykové technologie pro ¢estinu
v nejriznéjsich dimenzich jako je dostupnost, vyzralost
a kvalita. Aktudlni situace v jazykovych technologiich
pro ¢estinu je shrnuta v tabulce figure 8 na konci
této kapitoly. Tabulka uvadi seznam vSech ndstroju a
datovych zdroji, keeré jsou zvyraznény v textu. Podpora
jazykovych technologii pro ¢eStinu je porovndna s

jinymi jazyky, které jsou soucasti série bilych knih.

4.1 ARCHITEKTURA APLIKACI

Typické softwarové aplikace pro zpracovani jazyka se
skladaji z komponent, které zohlednuji riizné aspekey
jazyka a aspekty tlohy, kterou automatizuji. Obrazek 2
(str. 16) zndzortiuje vysoce zjednodusenou architekturu
systému pro zpracovani textit. Prvni tii moduly se tykaji

struktury a vyznamu textového vstupu:

1. Pfedzpracovani: ¢iSténi dat; odstranéni formatovani;
detekee vstupniho jazyka atd.

2. Gramatickd analyza: nalezeni slovesa a jeho

doplnéni atd.; analyza strukeury véty.

3. Sémantickd analyza: desambiguace vyznamu (Jaky je

spravny vyznam slova ,zdmek"“ v daném kontextu?);



Technologie zpracovani
mluvené fedi

Multimedidlni a
multimoddlni
technologie

/_\

Jazykové
technologie

Znalostni technologie

1: Jazykové technologie

uréovani koreferenénich vztahii (jako ,ona“ ,jeho

auto, aj.); po¢itaova reprezentace vyznamu véty.

Specializované moduly ndsledné provddéji mnoho

raznych dloh, jako je napf. automatické shrnuti

vstupniho textu, databdzové dotazy ap.

4.2 ZAKLADNI APLIKACNI
OBLAST

Dale rozebirame hlavni aplika¢ni oblasti jazykovych
technologii, jako je kontrola pravopisu, webové
vyhledévini, hlasové ovladani a strojovy preklad.

Oblasti zahrnuji aplikace a zdkladni technologie, napt.

= oprava pravopisu,
= autorskd podpora,

= poditatem podporovand vyuka jazyka,

Pfedzpracovdni Gramatické analyza

= vyhleddvéani informaci,

m extrakce informaci,

» shrnuti obsahu textd,

= odpovidini na otdzky,
o Ly

= rozpozndvani mluvené fedi,

= syntéza fedi.

Pro kaidou aplika¢ni oblast ilustrujeme vybrané
moduly raznych architekeur, které zdmérné popisujeme

zjednodusené.

4.2.1 Jazykové kontrola

v Y

Morfologické a  syntaktické vlastnosti  CeStiny
piedstavuji velkou vyzvu jak pro kontrolu pteklepu,
tak i pro kontrolu gramatické spravnosti ¢eskych textiL.
Atkoli jiz existuji ndstroje pro oba typy kontrol (prvni

néstroje na kontrolu pieklept byly vyvinuty na za¢atku

[Sémantické analyza Ugelové moduly

2: Typickd architektura aplikaci pro zpracovani textu
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Kontrola preklepd

[Kontrolo provopisu]

3: Jazykovd kontrola (nahofe: statisticky pfistup, dole: pravidlovy pfistup)

90. let; vyvoj prvniho gramatického korektoru pro
Microsoft Office trval mnohem déle, uzivatelé se s nim
mohli sezndmit az v roce 2005), ziistdva stile mnoho
témat Cekajicich na efektivni fesent.

Existujici néstroje na kontrolu pteklepti pro éestinu jsou
zalozeny na slovniku lemmat, zkombinovaném se sadou
morfologickych pravidel dovolujicich analyzu nebo
generovani vSech sprévnych slovnich forem. Ackoli
se tento jednoduchy postup zdd vyhovujici, ma dvé
podstatné nevyhody. Prvni z nich se tykd pieklepu,
jez jsou ve skute¢nosti spravnymi slovnimi tvary, keeré
jsou nespravné pouze v daném kontextu. V dusledku
izolovaného zpracovavani jednotlivych slovnich tvara
z textu je prakticky nemozné takovéto chyby objevit,
proto by bylo velmi uZite¢né vyvinout pokrocilejsi
algoritmy kontextové detekce chyb. Druhou nevyhodou
je neschopnost rozeznat opravdové pieklepy a ty slovni
tvary, které jsou sice sprévné, ale nejsou obsazeny ve
slovniku. Takova slova budou vzdy existovat napiiklad v
dusledku pfirozeného obohacovani slovni zdsoby nové
vytvofenymi nebo prejatymi slovy, novymi védeckymi
a odbornymi terminy apod. Schopnost zachycovat tato
slova by kontrolu pteklepti pozvedla na kvalitativné
novou uroven.

Jiz v minulosti do$lo k ur¢itym pokusim podrobit
kontrolu pteklepti zivislou na kontextu. Napiiklad
jednou z nejcastéjsich chyb v Cestiné je pouziti $patné
formy osobniho zdjmena ,jd“ v genitivu, dativu,
akuzativu a lokélu. Ob¢ formy pouzivané v téchto

padech, jmenovité ,m&* (gen., ak.) a ,mn¢“ (dat., lok.),

v mluvené feci splyvaji a i proto je pisatelé velmi ¢asto
nevhodné zaménuji. Automatické ur¢eni spravného
tvaru s ohledem na dany kontext teoreticky vyzaduje
tplnou syntaktickou analyzu dané véty, protoze sprévny
pad obvykle nemize byt uréen, aniz bychom brali ohled
na syntax a slovesnou valenci. Tento fakt je vyzvou pro

vyvoj sofistikovanéjsi gramatické kontroly.

Reseni implementované v editoru Microsoft Word
vyuziva skute¢nosti, Ze zdjmena v Ce$tiné téméf vidy
bezprostfedné nasleduji za ptedlozkou. Pokud se tato
piedlozka véze pouze s jedinym piddem (jako napf.
piedlozka ,k* ,ke“), potom mize byt sprévny tvar
zdjmena urcen s téméf 100% spolehlivosti na zakladé
tohoto mistniho kontextu. Néstroj Automatické opravy
editoru MS Word proto obsahuje seznam predlozek,
které maji tuto vlastnost, v kombinaci se spravnym
tvarem zajmena.

Tento piiklad ukazuje, Ze dal$i vyzkum podobnych
morfologickych ¢ syntaktickych vlastnosti muze
pomoci podstatné zlepsit kvalitu kontextové kontroly
pieklep.

Jesté tvrdsi ofiSek predstavuje cestina pro gramatickou
kontrolu, nez je tomu u kontroly pteklepti. Jde o
jazyk s vysokym stupném volnosti slovosledu, a proto
je velmi obtizné na ni uplatnit metodu kontroly
chybovych vzorki v omezeném kontextu, kterd
piedstavuje standardni piistup pro jazyky s pevnéjsim
slovosledem jako napf. pro angli¢tinu. Pofadi slov ve
spravné Ceské vét¢ samoziejmé neni tplné libovolné

a ur¢itd pravidla existuji (naptiklad ¢eské pitklonky



maji zpravidla pevnou pozici ve vété), na druhou
stranu ale volnost slovosledu v nékterych ptipadech
dokonce umoziiuje odtrhnout shodny ptivlastek od
tidictho podstatného jména a umistit jej ve vété téméf
libovolng, jako naptiklad v ¢asto citovanych piikladech
z poezie Vinocni nadesel cas a Hrdlictin zval ku ldsce
blas. Takové konstrukce, nazyvané vzdalené zavislosti
nebo také neprojektivni konstrukce, predstavuji velky
problém pro jakoukoli kontrolu gramatické spravnosti.
Vyzkum Prazského zavislostniho korpusu, syntakticky
oznackovaného souboru ¢eskych vét, ukdzal, Ze asi 14%
vét z korpusu obsahuje alespori jednu neprojektivni
konstrukei. Tento pocet jasné naznaluje, Ze tento
jev nemizeme ignorovat. Neprojektivni konstrukce
ztézuji gramatickou kontrolu je$té z jednoho divodu.
Skuteénost, Ze zavislé slovo muze byt ve vété umisténo
i velmi daleko od svého tidiciho slova, také stird rozdil
mezi spradvnymi a nespravnymi vétami. Ukazme si tento

jev pomoci nésledujiciho piikladu:
Které déviata chtéla dostat Sary?

Tuto vétu mizeme bud povazovat za syntakticky
spravnou, ale neprojektivni, s vyznamem Kreré
saty chtéla déviata koupit?, nebo jako syntakticky
nesprévnou, ale projektivni vétu, ve které je chyba
ve tvaru tézactho zdjmena Kreré (spravny tvar je
samoziejmé Krerd). VyfeSit tuto viceznalnost je
prakticky nemozné — neprojektivni konstrukee jsou
integrélni souddsti ¢estiny a jejich pritomnost ve véeé
neznamend nic neobvyklého. Syntaktickd slozitost
neprojektivnich konstrukei v éestiné je dokonce vyssi,
nez by mohl predchozi ptiklad napovidat. Jednoducha
¢eskd véta muze obsahovat vice nez jednu takovou

konstrukei, jako napf. véta:
Tuto knibu jsem se mu rozhodl dit k narozenindm.

Schéma ptitomné v tomto pitkladu, jmenovité

kombinace ur¢itého a neuréitého slovesného tvaru s

navzdjem promichanymi zévislymi vétnymi ¢leny, je v
¢e$tiné velmi produktivni a teoreticky dovoluje vytvétet
véty s prakticky libovolnym poc¢tem neprojektivnich
konstrukci v jedné klauzi. Ackoli neprojektivni
konstrukce ptedstavuji pro kontrolu gramatické
spravnosti velky problém, protoze na né nestali
jednoduché metody odhalovani chybnych lokélnich
vzorkd, nejsou v &estiné jedinou syntaktickou vyzvou.
Pfinejmen$im stejné¢ vyznamnou piekdzkou je jina
syntaktickd vlastnost ¢estiny — jeji schopnost vynechat
podmét véty, pokud je z kontextu jasné, co jim ma byt.

Podivejme se jesté na jeden piiklad:
Sportovci hazely plysiky.

Tato véta je syntakticky nespravna v typickém ¢teni,
protoze obsahuje neshodu v rodé mezi podmétem
(sportovci — rod muzsky Zivotny) a ptisudkem (hdizely
- rod Zensky nebo muzsky nezivotny). Situace se
ale zméni, pokud upravime kontext ndsledujicim

zplisobem:

Divky kricely. Sportovci hazely plysiaky a rozhodcim

shnild rajcata.

Skute¢nost, ze podmét muze byt z véty vynechdn,
vyrazné ztéZuje existujicim ndstrojim na kontrolu
gramatické spravnosti nalezeni jednoho z nejcastéjsich
typt gramatickych chyb v ¢esting, neshody mezi
podmétem a piisudkem. Dalsiho vylepseni téchto
nistroji proto muize byt dosazeno pouze, pokud
budeme chyby hledat v $ir$im kontextu nez v rdmci
jedné véty. Tento piistup vSak predstavuje velky tkol
pro dalsi vyzkum.

Ackoli prvni generace kontrolnich jazykovych nastroju
pro cestinu existuje, u ostatnich ndstroju je situace
horsi. Napiiklad v oblasti autorské podpory existuje
absolutni nedostatek néstroji. To je zpusobeno do
urcité miry skute¢nosti, Ze ¢estina je obvykle cilovym a

nikoli zdrojovym jazykem pro technickou dokumentaci
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4: Webové vyhleddvani

nejriznéjsich vyrobkil. Proto neni potfeba takovychto
néstroju tak naléhavd, jako je tomu u vétsich jazyku.
Piesto vSak potfeba téchto a podobnych nédstroju
v budoucnu poroste a vyzkum v oblasti zpracovani

piirozeného jazyka bude stéle dulezitéjsi.

4.2.2 Webové vyhledavéni

V Ceské republice se tradi¢né hojné vyuzivaji domaci
internetové vyhleddvace. V soucasné dobé ceska
internetovd populace nejastéji vyuzivd Seznam.cz,
Google.com, Morfeo.cz a Jyxo.cz. Z toho vidime, Ze
situace je pon¢kud odlisna od ostatnich zemi, kde ma
Google.com 80% vétsinu. Na domécim trhu je dostatek
prostoru jak pro vylepSeni existujicich vyhleddvaca
pomoci spoluprice akademického svéta s pramyslem,
tak i pro piipadné uvedeni nové sluzby, zejména pokud
by byla omezena na konkrétni obor ¢&i tkol, naptiklad
zodpovidani otdzek.

Pokud je ndm zndmo, vysledky Googlu jsou povazoviny
za nejrelevantnéj$i. Google zahdjil svij provoz v roce

1998 a od té doby se piili§ nezménilo ani uzivatelské

rozhrani pro zaddvani otdzek, ani forma zobrazovani
vysledka. Ptibéh tspéchu vyhleddvate Google ukazuje,
ze s vyuzitim efektivnich indexovacich technik a s
dostatkem dat k dispozici muze ryze statisticky ptistup

vést k uspokojivym vysledkim.

Oviem pii slozitéjsich informaénich potiebich je
nutno do vyhledavacich ndstroji  zapojit  hlubsi
lingvistickou znalost. Napiiklad pokud dotaz do
vyhledavade tvoii celd véta namisto seznamu kli¢ovych
slov, je pro relevantni odpovéd potieba analyzovat
doty¢nou vétu na syntaktické a sémantické drovni,
jakoz 1 mit k dispozici index umoziujici rychlé
poskytovini relevantnich dokumentt. Kupftikladu si
piedstavme, Ze uzivatel vlozi otdzku ,Dej mi seznam
vSech firem, které béhem poslednich péti let pohltila
jind firma’ S jednoduchym piistupem zalozenym
na klicovych slovech se v tomto piipadé daleko
nedostaneme. Vysledky mize zlepsit rozsifeni seznamu
klicovych slov o synonyma, napiiklad s vyuzitim
ontologického jazykového zdroje WordNet. Ovsem pro

uspokojivou odpovéd je nezbytnd hlubsianalyza dotazu.



Napiiklad pfi vyuziti syntaktického parseru pro analyzu
gramatické struktury véty muazeme urdit, Ze uzivatele
zajimaji firmy, které byly pohlceny, nikoli ty, které
nékoho/néco pohltily. Rovnéz musime zpracovat vyraz
»poslednich péti letech®, abychom spravné vyhodnotili,
které roky to jsou.

V &edtiné je analyza véty ponékud sloZitéjsi, protoze
se musime vyrovnat, jak uz bylo feceno, s bohatou
morfologii a volnym slovosledem. Domaci vyhledévace
jiz v sobé vétsinou obsahuji morfologickou analyzu
nebo alespori st jeji funkcionality, oviem kvalita

téchto néstroju se rizni.

A kone¢né, zpracovany dotaz je tieba porovnat s velkym
mnozstvim nestrukturovanych dat, abychom nalezli
informace, které uzivatel hledd. Tento ukol zahrnuje
ziskini a ohodnoceni relevantnich dokumentt.
Abychom mohli vytvofit pozadovany seznam firem,
musime také mit informace o tom, ze urcité shluky
pismen jsou ndzvy firem. Tento typ informace se da

ziskat pomoci rozpoznavace pojmenovanych entit.

Ukol je mozno jesté zesloZitit, pokud chceme
vyhodnocovat dotaz nad dokumenty psanymi v
jiném jazyce. Pro vicejazy¢né vyhleddvini je tfeba
automaticky pfelozit dotaz do vSech dostupnych
zdrojovych jazyki a ziskanou informaci preloZit zpét do
cilového jazyka. Tento tikol opét zahrnuje lingvistickou
analyzu. Pro uZivatele se specifickymi informa¢nimi
potiebami muZe rozsiteni dotazu vyzadovat dodate¢né
zdroje informaci jako naptiklad doménové specifickou
ontologii reprezentujici vztahy mezi jednotlivymi
pojmy.

Vzrustajici podil sdileni dat v netextovych formditech
rovnéz zvySuje poptavku po sluzbich umoziiujicich
multimediélni vyhledavéni, tj. vyhledévini v obrazcich,
audio a video datech. Pro audio a video soubory je
tudiz potieba zapojit modul pro rozpoznavéni fedi,
ktery prevede mluvenou fe¢ do textové ¢&i fonetické

reprezentace, ve které pak mizeme vyhledévat odpovédi

na uzivatelovy dotazy.

4.2.3 Hlasovd interakce

Obecné rozpozndvini mluvené ceStiny je stile v
zalatcich. Jednoduché aplikace s malym slovnikem
a gramatikou dosahuji vysoké spolehlivosti i diky
jednoduchému fonetickému systému Cestiny. Hlavnim
problémem velkych aplikaci s rozséhlym slovnikem
a obecnéj$im jazykovym modelem ¢estiny je vysoky
pocet slovnich tvard, relativné volny slovosled a
nespisovné tvary. Tyto zvld$tnosti zatim brani dosazeni
podobné tspésnosti rozpoznavini s pomoci klasickych
statistickych metod, jako existuji pro angli¢tinu.
Existuje nékolik komer¢nich systémt s velkymi
slovniky (SpeechTechss. r. 0. [25], OptimSys, s. 1. 0. [ 26],
NewtonTechnologies, a.s. [27]), které viak pracuji bud
jako diktovaci aplikace s velmi kvalitnim zvukovym
vstupem, nebo maji silné¢ omezenou jazykovou doménu
napf. na sportovni nebo parlamentni pfenosy. Je
mozné zakoupit samostatny modul rozpoznivani
mluvené fe¢i s podporou rozhrani Media Resource
Control Protocol, ktery umoziiuje zallenéni této
technologie i do jinych aplikaci. Firmy nabizeji aplikace
generujici off-line prepis multimedidlnich archiva
a jejich prohleddvani. Viechny tyto programy maji
relativné dobré konfiguraéni moznosti, ale nespadaji
do oblasti open-source. K vyvoji rozpoznéva¢e mluvené
eStiny jako open-source v soucasnosti chybi open-
source akustickd data, kterd by umoznila ptiprava
volné dostupnych akustickych modela nezévislych na
mluvéich. Nastroje a knihovny nutné pro piipravu
takového systému jsou k dispozici, ale navic stale chybi
spolehlivéjsi metoda rozpoznavéni pro ¢e$tinu se vemi
jejimi slovnimi tvary a volnym slovosledem.

Syntéza mluvené ¢ceSting md nékolik komerénich
systémt na dobré trovni (Eris [25], Acapela Group
[28]), navic i open-source aplikace pro syntézu hlasu,

bohuzel zatim s nizsi kvalitou (Festival Czech [29], Epos
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5: Hlasovy dialogovy systém

TTS System [30], MBROLA [31]).

Moduly syntézy fe¢i jsou pripravené k integraci
do interaktivnich systému, které podporuji mnoho
otevienych standardu. K vytvoteni open-source aplikaci
pro syntézu hlasu s vysokou kvalitou opét chybi volné

dostupné hlasové nahrévky mluveich.

Dialogové systémy jsou také ve svych zac¢atcich diky
zavislosti na predchozich dvou technologiich. Cesky
dialogovy systém bez omezeni je cilem spole¢ného
vyzkumu vice univerzit: oddéleni mluvené fe¢i pracuji
na mnoha projektech, coz jim umoziiuje sestavit
jednoduché dialogové systémy zahrnujici vétSinu
hlasovych technologii. Soucasny vyzkum mluvené
eStiny se zaméfuje na zlepSeni jazykového modelu.
Krom¢ ovétené metody navySeni mnozstvi trénovacich
jazykovych dat, které vyzaduje casové ndro¢né
piepisovéni, se hledaji specifické postupy pro ¢edtinu.
Jeden smér vyzkumu se snazi o konverzi mluvené
¢e$tiny do formalni psané podoby, pro keeré jiz existuji
spolehlivéjsi metody zalozené na textovych korpusech.
Krom¢ jednoduchych piipadi, napt. zimény koncovek
obecné ¢estiny jejich spisovnoou formou, musi metoda
fesit i ndhradu celych slovnich frazi jejich sprévnou
formou. Podobnym zptsobem jsou odstrariovany dalsi
jevy spontdnni fe¢i, mezi néz patfi vypliiovd slova,
opravy a potvrzovaci signily posluchace.

Druhy smér vyzkumu se na vyvoj

syntaktickych a sémantickych analyzatora vyvijenych

zaméfuje

s pomoci anotovanych stromovych korpusti psané a
mluvené ¢etiny. Ve spojeni s morfologickou analyzou
by tato metoda méla pomoci se zpracovanim volného
slovosledu a velkého mnozstvi slovnich tvari.

Vyzkum syntézy mluvené ¢estiny se snazi vyvinout
ptirozenéj$i hlasy. Nadéje se vklddd do pokrocilejsi
syntaktické a sémantické analyzy vstupnich textd, keerd

by méla podstatné zlepsit pfirozenost promluvy.

4.2.4 Strojovy preklad

Niépad vyuzit digitdlni pocitace pro pieklad ptirozenych
jazykt pochazi od A. D. Boothe z roku 1946. V
padesatych letech 20. st. a po uréité pauze opét
od let osmdesdtych bylo do tohoto sméru vyzkumu
investovano znaéné mnozstvi prostiedki. I presto
strojovy pieklad (machine translation, MT) dodnes
nespliiuje vysokd oc¢ekavini, jak byla formulovina v
prvnich letech.

Na tizemi Ceské republiky nipad ptekladu providéného
poc¢ita¢i velmi zaujal lingvisty a matematiky zihy
po prvnich pokusech s pickladem ve svéte (1954
v USA, 1955 v Sovétském svazu). V lednu 1960
byl proveden prvni pokus pielozit nékolik vét z
angli¢tiny do ¢estiny na pocitaci SAPO prvni generace,
keery byl vyroben v tehdejiim Ceskoslovensku.
Za pokusy stila mald skupina badateld z Karlovy

univerzity a Vyzkumného dstavu matematickych

stroji.  Univerzitni skupina pokratovala ve vyvoji
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6: Strojovy preklad (vlevo: statisticky pFistup, vpravo: pravidlovy pfistup)

metod strojového prekladu i déle a pro pocitace
druhé generace (z NDR a SSSR) byly vytvoieny
experimentalni pravidlové systémy pro anglicko-
Cesky a Cesko-rusky preklad. Systémy byly omezeny
na uzkou doménu textd a slouzily pfedeviim jako
potvrzeni spravnosti formélné zapsanych gramatickych
pravidel. V devadesatych letech 20. st. byl navrzen
prototyp piekladu mezi blizkymi jazyky, konkrétné
mezi ¢edtinou a slovenstinou, systém Cesilko [32]. V
praxi se tento systém bohuzel nepouziva zejména kvali
niro¢né udrzbé. Nisledny vyzkum vklada vice nad¢ji
do statistickych metod nebo kombinace statistickych a
pravidlovych metod. V zakladni implementaci strojovy
pieklad nahrazuje jednotlivd slova zdrojového jazyka
slovy z jazyka cilového. Takto primitivni piistup lze
s uspéchem pouzit jen ve velmi tzkych oblastech s
jednoduchym vyjadfovdnim, napt. v pitedpovédich
pocasi (srov. systém METEQ [33]). Pro pteklad méné
standardizovanych textt je nutné zohlednit vétsi useky
textu (fraze, véty nebo i celé pasize). Hlavni problém
pak piedstavuje viceznacnost lidské fe¢i projevujici
se na vice urovnich, napt. u lexikdlntho obsazeni jde
o tzv. word sense disambiguation (WSD), u vétného
rozboru o uréenti fidiciho ¢lenu pro ptedlozkové skupiny

(PP-attachment).

Z&kladni systém strojového prekladu
jednoduse nahrazuje slova v jednom

jazyce slovy druhého jazyka.

Jeden z moznych piistupi k dloze se opird o
lingvistickd pravidla. Pro pifeklad mezi piibuznymi
jazyky stadi preklad slovo od slova. Pravidlové systémy
naproti tomu ¢asto vstupni text rozebiraji a vytvéieji
docasnou, symbolickou reprezentaci, z niz je teprve
vysledny text generovan. Uspéch téchto metod
z4visi na dostupnosti rozsahlych udaji obsahujicich
morfologickou, syntaktickou i sémantickou informaci
o slovech, a téz soubory gramatickych pravidel peclivé
navrzenych zkusenym lingvistou

Pro ¢edtinu existuje nékolik komerénich i akademickych
systému zaloZenych na slovnicich a pravidlech. Jeden
z nich se opird o lingvistickou teorii pochdzejici z
60. let 20. st. Systém sleduje naértnuté rozdéleni
tlohy na fize analyzy, transferu a syntézy. I pfes
lingvistickou adekvatnost tohoto pfistupu systém stéle
trpi fadou praktickych nedostatkd, napt. relativné
velkou chybovosti nastroji pro automaticky vétny
rozbor nebo nartistajici vypocetni sloZitosti prekladu
slov, pii kterém je tfeba zohlednit vSechny relevantni
informace z kontextu.

Koncem 80. let 20. st. se s levnéjsi a vétsi vypocetni
silou po¢itaci zdjem presunul ke statistickym modelam.
Tyto modely jsou automaticky vybudovany na zéklad¢
analyzy dvojjazy¢nych souborti textd, jako je napt.

paralelni korpus Europarl obsahujici zépisy z jednéni
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Evropského parlamentu v 21 evropskych jazycich.
(Cestina byla ptidina teprve neddvno a data pro
éeStinu jsou stale o nékolik Fddd mensi nez pro
zavedené jazyky.) Pii dostatku dat pracuje statisticky
pieklad pro pftiblizné pochopeni textu dostate¢né
dobfe. Na rozdil od pravidlovych metod v$ak casto
generuje gramaticky nespravny vystup. Silnou strankou
statistického pfistupu je pak, kromé usetfené nimahy
pii piipravé pravidel, ¢asto plné automatické zachyceni
specifickych frézi véetné idiomu. Staéi, aby byly
pokryty trénovacimi daty. Pravé dostupnost rozséhlych
objemt dvojjazy¢nych textdl je klicem k dspé$nému
statistickému piekladu. Pro CeStinu jsou v soucasné
dobé¢ vytvéieny paralelni korpusy s nékolika dal$imi
jazyky. Nejvétsi soubor dat CzEng [34], celkove
nékolik miliond dvojic vét, je dostupny pro ¢estinu a
angli¢tinu. Tento korpus zahrnuje napt. evropské préavni
dokumenty, novinové texty, technickou dokumentaci
a elektronicky dostupné knihy. Nejtézsi problém pii
piipravé takového korpusu je tzv. zarovnéni, tj. nalezeni
odpovidajicich si dvojic useki textu. Nejen Ze ptifazent
slov sloviim nelze ¢asto ani teoreticky provést sprévné
pro odli$nosti v tvaroslovi a skladb¢ zarovnévanych
jazykt, casto je obtizné piifadit k sob¢ spravné celé
véty nebo i celé dokumenty. Proces zarovnani musi
byt navic zcela automaticky; s ohledem na objem
textll je ruéni zpracovini vylouceno. Jazyky s bohatou
morfologii jako ¢e$tina pro soucasné systémy strojového
piekladu predstavuji zvlast obtiznou ulohu. Systém
musi nejen vybrat spravné slovo, ale navic dobfe zvolit
gramatickd pravidla pro stanoveni jeho konkrétniho
tvaru s ohledem na kontext ve vété. V soucasné
dob¢ jen velmi mélo statistickych systémi explicitné
pracuje s morfologickou reprezentaci, a proto Casto
narazi na nedostatek dat: ani v nejvétsich paralelnich
korpusech nelze ocekédvat, ze uvidime slovo ve vsech

jeho pottebnych tvarech.

Vzhledem k tomu, Ze klady a zdpory statistickych

a pravidlovych syst¢émi se do zna¢né miry dopliiuji,
panuje dnes viceméné souhlas, Ze je dobré je kombinovat
do hybridnich metod. Kombinace je pfitom mozné
provadét nékolika zptsoby. Nejjednodussi je prelozit
vétu obéma systémy a (strojové) nédsledné zvolit jednu
z téchto odpovédi. Pro delsi véty vSak nelze ocekdvat
dobry vysledek. Vhodngjsi ptistup proto kombinuje
nejlepsi tseky z vystupti nékolika systémi. To je oviem
obtiznéjsi, protoze Casto je tézké strojové poznat, keeré
st vystupts si odpovidaji, nehledé na nutnost sprévné

je spojit do vystupu jediného.

Alternativni, a samoziejmé obtiZnéjsi, je moznost
navrhnout novy pfistup k piekladu, ktery obé metody
integruje. Je napiiklad mozné pravidlovy systém
obohatit modulem pro automatickou extrakei pravidel
z dat nebo je mozné statisticky systém doplnit

gramatickymi pravidly.

Zcela samostatnou otézku pak predstavuje tloha
vyhodnocovani kvality strojového piekladu, at jiz
ru¢né nebo strojové. Zkulenosti ukazuji, Ze rtzné
piistupy piekladu jsou rtzné uspésné v raznych
ohledech: pravidlové systémy maji vétsi Sanci zachovat
vyznam, statistické systémy produkuji vystup, ktery je
plynulej$i na drovni kratkych souslovi. Napiiklad v
uloze odpovidini na otdzky sice lokalni plynulost ve
srovndni s jinymi systémy dobie pusobi na uZivatele,
ale piesnost odpovédi muze utrpét. Automatické
vyhodnocovéni kvality (zalozené na porovnani vystupu
MT s lidskym piekladem) je zcela zdsadni pro
vyvoj zejména statistickych modeli. Ukazuje se
viak, ze vétdina automatickych hodnoceni kvality je
nespolehlivé, a to jesté vyraznéji pro jazyky s bohatou
morfologii. Pro vyvoj systému strojového pickladu by
téz velmi pomohly nastroje, keeré klasifikuji a podrobné
zobrazi chyby ve vystupu. Tabulka 7 (str. 24), kter4 byla
piipravenav projektu Euromatrix+, obsahuje porovnani
uspé&snosti po dvojicich 22 oficidlnich jazyka Evropské

Unie (irStina nebyla porovnana).
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Cilovy jazyk — 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

41.0 55.2 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
FI 49.3 232 36.0 37.9 272 39.7 349 -
FR 64.0 34.5 45.1 39.5 47.4 42.8 60.9 26.7 30.0 -
HU 48.0 24.7 34.3 30.0 33.0 25.5 34.1 29.6 29.4 30.7
IT 61.0 32.1 44.3 38.9 45.8 40.6 26.9 25.0 29.7

LT 27.6 33.9 37.0
LV 29.1 35.0 37.8 38.5
MT 72.1 32.2 37.2 37.9 38.9
NL 29.3 46.9 37.0 454
PL 31.5 40.2 44.2 42.1
PT 31.4 42.9 384 42.8 40.2 60.7 26.4 29.2
RO 33.1 38.5 37.8 40.3 35.6
SK 32.6 39.4 48.1 41.0
SL 33.1 37.9 43.5 42.6
SV 26.9 41.0 35.6 46.6

1

W W W

60.0

Y}
N N
(=2 SRRV

[o

\O

0 L9 W ¢

29.7

2z 2

353
60.8
60.7
60.8
60.8

61.0 34.0 47.0 31.1 28.8

22 2
20.0

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
34.2 462 29.2 29.0 40.0 24.5 43.2 33.2 35.6 27.9 44.8 -
23.8

33.3 46.2 29.8 284 39.4 274 41.8 33.8 36.7 28.5 444 3
382 25.7 42.3 34.6 37.3 30.0 45.9 38.2 44.1 35.8
46.6 274 30.9 38.9 22.7 42.0 28.2 31.0 23.7 45.6 32.2 44.2 32.7 31.3 335 -

DA EL ES ET FI FR HU IT LT LV MT NL PL PT RO SK SL SV
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 36.8 34.1
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 35.0
29.5 27.2 36.6 30.5
25.5

39.6 43.4 39.8 49.2 49.0 44.7

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 45.9 389 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
4. 39.4 32.1 34.4 439
5.8 485 - 315 35.1 394
9.0 43.3 353 - 42.6 41.8
389 - 427

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
31.9 253
31.9 36.1
32.6 24.6
40.1 22.2 38.1
- 233415
332 - 440
31.7 220 -

26.8

28.3
33.5 29.6
294

28.0 31.5 24.8 49.3 3
'),

7 Strojovy preklad mezi 22 oficidlnimi jazyky Evropské unie - Machine translation for 22 EU-languages [35]

4.3 DALSI APLIKACNI OBLASTI

Vytvateni aplikaci jazykovych technologii zahrnuje
celou fadu poduloh, které sice komunikuji s uzivatelem
omezené, ale poskytuji zdsadni funkcionalitu systémi.
Tim formuluji dalezitd vyzkumna témata, ze kterych

vznikaji samostatné discipliny komputa¢ni lingvistiky.

Naptiklad, zodpoviddni otdzek (question asnwering,
QA) je aktivni oblasti vyzkumu, pro kterou jsou
pfipravovany anotované korpusy, organizovany soutéze
atd. Cilem je posunout se od hleddni na ziklad¢
kli¢ovych slov (pro které vyhled4vaci stroje vraci kolekei
potencionalné relevantnich dokumentt) k postupu, kdy
uzivatel polozi konkrétni otdzku a systém vrati jasnou

odpoved:

Otdzka: V kolika letech vystoupil Neil Armstrong na
Meésic?

Odpovéd: 38.

Zatimco toto zietelné souvisi s vySe popsanou oblasti
webového hledant, zodpovidéni otdzek dnes zastfesuje
hlavn¢ vyzkum otdzek, a sice jaké typy otdzek by
mély byt rozliSeny a jakym zptsobem by mély byt
zpracovavény; jak md byt mnozina dokumenti,
kterd teoreticky obsahuje odpovéd, analyzovina
a porovnavéna (vraceji dokumenty rozporuplné
odpovédi?); jak miize byt urditd informace — odpoved
— spolehlivé extrahovana z dokumentu bez ptehnaného
ignorovéni kontextu; atd.

To pro zménu souvisi s tlohou extrakce informaci
(information extraction, IE), s oblasti, kterd byla
nesmirn¢ populdrni a vyznamnd v dob¢ ,statistického
obratu® v pocitatové lingvistice na pocatku 90. let

minulého stoleti. Cilem IE je identifikace specifickych

24



informaci ve specifickych tfidich dokumenti, napt.
detekee kli¢ovych postav pii pievzeti spole¢nosti, které
jsou uvddény v novinovych ¢lancich. Jinym ptikladem
je podavani zpriv o teroristickych incidentech, kdy
tkolem je mapovat text na Sablonu vymezujici
pachatele, cil, ¢as, misto incidentu a vysledek incidentu.
Doménové tizené vyplnovani Sablon je hlavni
charakeeristikou IE, cozji fadi mezi piiklady technologii
»v zakulisi“. Je dobfe vymezenou vyzkumnou oblasti, ale
z praktického hlediska musi byt za¢lenéna do vhodného

aplika¢niho prosttedi.

Aplikace jazykovych technologii zaijisfuiji
znaénou funkcionalitu v z&kulisi vétiich
softwarovych systém0.

Dvé¢ ,,mezni“ oblasti, které nékdy vystupuji samostatné
a n¢kdy jako podptirné komponenty, jsou shrnuti textu
(text summarization, TS) a generovdni textu (text
generation, TG). Aplikace TS delaji z delstho textu
krats{ text a jsou nabizeny napiiklad jako funkcionalita
editoru MS Word. VeétSinou vychazeji ze statistiky a
postupuji tak, ze nejdtive v textu identifikuji ,,dtlezitd"
slova (tj. napt. slova, kterd se vyskytuji ¢asto v textu,
ale podstatné méné ¢asto v obecném uzivéni jazyka) a
nisledné urcuji véty, které vétSinu téchto ,dulezitych
slov obsahuji. Tyto véty jsou poté pouzity na sestaveni
shrnuti. V tomto zdaleka nejpopuldrnéjsim postupu
znamend TS extrakei vét, tj. text je zredukovdn na
podmnozinu vét. Viechny komeréni systémy tento
postup aplikuji. Alternativnim piistupem je syntéza
novych vét, tj. sestaveni shrnuti z vét, které se v
dané formé nemusi ve zdrojovém textu vyskytovat.
Tento postup vyzaduje hlub$i porozuméni textu, a
proto je méné robustni. Ba co vic, je do zna¢né miry
zaméfen na uréitou doménu nebo Zanr textu, protoze
je tieba specifickych znalosti k dal$imu kroku abstrakce

zdrojového textu smérem k jeho obsahu. Sestaveni

shrnuti pak odpovida generovini textu, tj. vytvofeni
nového textu bud z jiného textu (viz shrnuti), nebo z
netextovych dat. To mitZe byt vyuzito ke generovani
zprav o vyvoji uréitych dat v ¢ase — napf. generovani
zprav o pocasi a kvalit¢ vzduchu, shrnuti lékatskych
diagnoz aj. Aplikace TG vétSinou nejsou samostatnou
aplikaci, byvaji zallenény do vétsich softwarovych
produktt, jako je napf. informaéni systém kliniky, ve
kterém jsou shromazdovény, ukladdny a zpracovévany
udaje o pacientech, a generovani zprav je jednou z jeho

funkcionalit.

V Ceské republice je nékolik vyzkumnych skupin,
které pracuji na mezindrodnich (rozuméj anglickych)
aplikacich. Pouze ¢4st vyzkumného usili je zaméfena na
cedtinu, a sice existuji dil¢i komponenty pocita¢ového
zpracovani CeStiny, jako jsou kontrola preklept,
korpusy, morfologické desambigudtory, valenéni
slovniky, analyzitor eskych kolokaci (Word Sketch
Engine for Czech vyvinuty na Masarykov¢ univerzité
v Brné [36]), rozpozndvini a generovéni mluvené
fe¢i; komplexni systém pouzitelny v primyslu dosud

neexistuje.

Pokud je ndm zndmo, pro CeStinu existuje jediny
dialogovy systém (aplikace QA), a sice UIO (Um¢ld
inteligence opice), vyvinuty na Masarykové univerzité
v Brné [37]. UIO prohleddva databdze a internet
a v aktudln¢ dostupné verzi mize byt pouzit pro
hledani ve vlakovych a autobusovych jizdnich tédech,
v programech kin a divadel, v kurzovnich listcich, v
kalendétich a v Diderotové encyklopedii. Pro v§echny
uvedené domény vykazuje systém 80% uspésnost v
zodpovidini otdzek. Konkurenéni systém, dosud bez

jména, vznikd na Zépadoceské univerzité.

Jednoduchy dialogovy systém vznikl v Ustavu formalni
a aplikované lingvistiky, UK MFF ve spoluprici s
Katedrou kybernetiky Zipadoceské univerzity a v
omezené mife s nékterymi partnery projektu FP6

Companions [38]. Avatar konverzuje se seniorem o
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archivu jeho osobnich fotografii a o Zivotnich zéZitcich

(39, 40, 41].

Text-Mining Research  Group na Zépadoceské
univerzité vyviji tzv. User Profile Generation system
[42]. Tento systém provadi dolovani informaci z
textu v dokumentech shromazdénych a nahliZenych
uzivatelem. UZivatelem schvalené informace se vyuzivaji
k doporuceni konkrétnich dokumenttr pro dalsi
vyhledévini, stejné tak i pro odhad uZivatelovy
odbornosti v dané doméné. Tato aplikace muze byt

poutzita jako softwarova podpora digitdlnich knihoven.

WebGen, vyvinuty na Masarykové univerzité v
Laboratofi vyhledavani a dialogu, (LSD lab [43]), je
dialogovy systém, ktery pomahd zrakové postizenym
lidem generovat webové prezentace v ¢estiné [44].

Vysoké technické uceni v Brné, Fakulta informacnich
technologii, Ustav potitatové grafiky a multimédii
navrthl a implementoval klient-server software pro
zpracovani mluvené fedi, keery dopliiuje sémantické
popisky do ptepisti mluvené feci (Speech Tagging, [45]).
Klient komunikuje se serverem pies webové rozhrani,
ptes které se provadi nahrini a analyza zvukovych
nahrévek. Uzivatel ma moznost definovat a organizovat
tzv. ,tags” (»,znacky®), keeré jsou skupinami sémanticky
blizkych klicovych slov. Pokud je né&jaké klicové
slov nalezeno v nahrévce, je nahravka oznackovina
odpovidajicim zptsobem. Tato sluzba by mohla byt
vhodnd napt. pii krizovém fizeni pro klasifikaci
telefonnich hovort podle pronesenych slov. Pokud je
ndm ale zndmo, k vyuziti systému v redlnych aplikacich

doposud nedoslo.

Katedra kybernetiky Zdpadoceské univerzity v Plzni
vyvinula nékolik aplikaci pro zpracovani mluvené
cestiny, jako je dialogovy systém s vlakovymi jizdnimi
tady nebo dialogovy systém pro registraci studenti
ke zkouskdm po telefonu (University Voice XML
information systém) [46]. Jeji vyzkumné skupiny vedou

nékolik projektl zaméfenych na asistenci sluchové

postizenym lidem, napt. prekladdni mezi ceStinou a

Ceskou znakovou fedi.

Dal$i uzite¢nou aplikaci (opét vyvinutou v Plzni) je
systém hlasového ovldddni pro dentisty [47], ktery
pracuje ve dvou rezimech: v prvnim rezimu ¢te zpravu
o zubu pacienta a ve druhém nahrévad to, co lékaf
diktuje, a aktualizuje zprévu. Hlasové ovladani je
zde nezbytné, protoze lékai nemd béhem vysetfovani
pacienta dovoleno se dotykat obrazovky ani ovladéni

diktovaciho zatizend.

Vyzkumné skupiny Zapadoteské univerzity a UFAL
UK MFF spolupracovaly v mezindrodnim projektu
MALACH (Multilingual Access to Large Spoken
Archives a v hebrejitin¢ znamend nebesky andél), [48].
Skupiny byly zodpovédné za rozpoznavidni mluvené
fe¢i a sémantickou indexaci vypovédi zaznamenanych
v Cestiné a dalSich slovanskych jazycich. Univerzita
Karlovaje jednim z mist, ve keerych je mozné vyhledévat
v archivu vypovédi téch, keeii ptezili holokaust. (Jind
piistupovd mista se nachdzeji ve Spojenych stitech,

Némecku, Madarsku, Izraeli a Australii.)

Organizace Shoah Foundation Institute’s Visual
History Archiv pofidila v letech 1994-1999 v 56
zemich a ve 32 jazycich téméf 52 tisic videonahravek
vypovédi. Vétina rozhovort je vedena s preziv§imi
Zidy, dale s politickymi vézni, Romy a Sinty, Svédky
Jehovovymi, a dale s témi, co piezili experimenty
zu$lechtovani lidské rasy, homosexudly, zachranci a
osvoboditeli a uc¢astniky soudnich procest s véle¢nymi

zlo¢inci.

Archiv je piistupny on-line pfes rozhrani, které
umoziuje uzivatelim listovat vypovédmi a prohlizet je
s vyuzitim indexu 55 tisic klicovych slov a frézi. Prazské
piistupové misto uchovavé vice nez 500 vypovédi v
éesting, kazda vypovéd trva primérné dvé hodiny.
Dal3i vypovédi musi byt objednény on-line z jinych

piistupovych mist, coz vétsinou trva nékolik hodin.
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4.3.1 Miscelanea

Ukazuje se, ze posuzovat troven narodniho vyzkumu a
vyvoje v oblasti jazykovych technologii a zpracovini
fe¢i vyhradné podle mnozstvi dostupnych datovych
zdroji a funkénich aplikaci pro dany jazyk by
bylo krajné zavddéjici. Tak se udriuje zatarovany
kruh: nérodni vlady i grantové agentury cheéji
podporovat jen ty nejlep$i vyzkumné tymy. Nejlepsimi
tymy jsou podle scientometrickych ukazatela ty,
které dosihly nejvétsiho mnozstvi mezindrodné
uzndvanych publikaci. Ov§em mezindrodnich publikaci
se nesrovnatelné Iépe dosahuje s mezindrodné
zajimavym vyzkumnym tématem. Tematizujeme-li velké
a strategické jazyky, jako je naptiklad angli¢tina, ¢instina
nebo arabstina, sebemensi pokrok je mezindrodné
zajimavy a ma tak nad¢ji na dobfe hodnocenou
publikaci. Naproti tomu stejny vysledek na jazyku,
ktery bézné pouzivd pouze malé spoletenstvi jeho
rodilych mluv¢ich, méd logicky mnohem mensi
mezindrodni dopad, a tudiz mnohem mens$i nad¢ji
na prezentaci v prestiznich médiich. Mezindrodné
uznavané¢ho hodnoceni tak ve vyzkumu malych
jazykt zpravidla dosdhne jenom opravdovy prilom v
nékteré z mezindrodné feSenych problematik. Takovy
nepochybny prilom je viak ve védé spiSe svitkem
nez pravidlem. Navic, jde-li o dobry vysledek vazany
na problém jazykové specificky, je asto nemozné
ho presvéd¢ivé podat recenzentiim, ktefi dany jazyk
neovlddaji, naptiklad v piisné omezeném rozsahu
konferen¢niho abstrakeu.

Dal$im nepfiznivym faktorem pro vyzkum a vyvoj
jazykovych technologii pfimo na malych jazycich je fake,
ze nejvice ocenovanymi feenimi jsou feSeni nezdvisla
na konkrétnim jazyku. Jejich komeréni aplikace je
totiz mnohem levnéj$i nez jazykové specifickd fesent.
Vysledky jednotlivych vyzkumnych tymu se nejlépe
porovndvaji na stejném jazyku. Nejobvyklej$im cizim

jazykem je pro Evropany angli¢tina. Kromé toho pro

ni existuji nejpocetnéjsi a nejkvalitnéjsi jazykové zdroje.
Proto neni nikterak ptekvapujici, Ze evropsky vyzkum a
vyvoj jazykové nezavislych technologii vychézi prevainé
z experimentt provadénych na angli¢tiné.

V dusledku jmenovanych vlivi se ndrodni tymy
soustfeduji spiSe na angli¢tinu nez na svij mateisky
jazyk.

To je tieba zohlednit pii posuzovéni urovné narodniho
vyzkumu v oblasti jazykovych technologii a zpracovéni
ptirozeného jazyka. Chudy inventat jazykovych zdroju
a chyb¢jici aplikace pro dany jazyk neznamenaji nutné
$patnou Uroven oboru v dané zemi jako takového,
ale naopak muZzou byt zdvaznym ptiznakem chybé¢jici
vlddni jazykové politiky. Pro jazykovd spolecenstvi,
kterd jsou pfili§ mald na to, aby vyzkum a vyvoj
nirodnich jazykovych technologii byl ekonomicky
zajimavy pro soukromy sektor. V téchto ptipadech
je cilend vlddni podpora jazykovych technologii pro

nirodni jazyk naprosto nezbytna.

4.4 VZDELAVACIi PROGRAMY

Pojmy ,,pocitacova lingvistika®, ,pocitacové zpracovani
ptirozen¢ho jazyka® a ,rozpoznini mluvené feci®
jsou podstatné star$i nez pojem jazykové technologie,
alespon z pohledu vyzkumu a vzdélévéni. Bez ohledu
na terminologii, obory, které se vénuji pfirozenému
jazyku, zahrnuji i obory vyzkumu a vzdélévéni,
jako je teoretickd lingvistika, korpusova lingvistika,
informatika, matematika, strojové ucent aj.

V Ceské republice puisobi nékolik instituci, které
vénuji sviij vyzkum a vyuku pocitacovému zpracovéni
ptirozeného jazyka. NiZe uvddime jejich seznam
véetné informaci, na jaky podobor se zamétuji (PL
— poc¢itacové lingvistika, KL - korpusova L, TL -
teoretickd I, ASR - rozpoznavéni mluvené feéi) a jaké

studijni programy nabizeji.

Univerzita Karlova v Praze
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» Ustav formalni a aplikované lingvistiky (htep://ufal.
mff.cuni.cz); PL, TL, ASR; Bc., Mgr., PhD.

s Ustav Ceského nirodniho korpusu (htep://ucnk.ff.
cuni.cz/english/index.php); KL; PhD.

» Ustav teoretické a komputaéni lingvistiky (http://
utkl.ff.cuni.cz); PL; PhD.

Vysoka skola ekonomickd v Praze

= Katedra informaci a znalostniho inZenyrstvi (heep:
//kizi5.vse.cz); ziskavani znalosti, sémanticky web,
ontologie; BSc, MSc, PhD.

Ceské vysoké uceni technické v Praze

= Katedra kybernetiky (http://cyber.felk.cvut.cz/);
robotika, uméld inteligence; Be., Mgr., PhD.

= Katedra teorie obvodu (http://noel.feld.cvut.cz/
speechlab/start.php?page=projects&lang=en#2);
ASR; Bc., Mgr., PhD.

Masarykova univerzita v Brné

= Laboratof poéitatového zpracovani jazyka (htep://

nlp.fi.muni.cz/en/nlplab); PL, ASR.

» Ustav &eského jazyka (htep://www.muni.cz/phil/
2117002lang=en); CL, TL; Bc., Mgr., PhD.

Vysoké uéeni technické v Brné

» Skupina zpracovani fe¢i (htep://speech.fit.vutbr.
cz/); ASR.

» Vyzkumnd skupina automatického zpracovani
jazyka (http://www.fit.vutbr.cz/research/groups/
nlp/index.php?lang=en); CL.

Zapadoceska univerzita v Plzni

» Katedra kybernetiky (htep://www.kky.zcu.cz/en);
ASR; Bc., Mgr., PhD.

Technicka univerzita v Liberci

» Laboratot potitatového zpracovéni fedi (heeps://

www.ite.tul.cz/speechlabe/); ASR.

Univerzita Karlova v Praze, Matematicko-fyzikalni
fakulta (UK MFF) nabizi evropsky magistersky
a postgradudlni studijni program tzv. European
Master Program in Language and Communication
Technologies. Diky této aktivit¢ maze UK MFF hostit
zahrani¢ni studenty, ktefi jsou zdroven zdrojem impulsi
pro zpracovani dalsich jazyka pro jejich ¢eské kolegy.
Vyzkum ptirozeného jazyka v privitni stéfe neni v
CR rozsiten a zabyvaji se jim spiSe mensi firmy (napt.
Lingea, Captaworks, Langsoft) a spinoffy zaloZené
univerzitnimi tymy (napt. SpeechTech — ZCU Plzet,
Phonexia — VUT Brno).

Studijni programy vzdéldvacich instituci jsou zamétfeny
jak na teoretické znalosti, tak i na aplikace. Bohuzel,
poptavka po odbornicich téchto programi je v CR

nizka.

4.5 NARODNI PROJEKTY A
INICIATIVY

Pramyslovy rozvoj jazykovych technologii neni v
Ceské republice zdaleka rozsiten, podnikén{ v oblasti
jazykovych technologii je spiSe vzdcné. Stejnd situace
je i ve védeckych a vyzkumnych oddélenich vétsich
spole¢nosti.

V soucasné dobé vyuzivaji webové vyhleddvace a webové
sluzby (Seznam, Centrum, Google aj.) morfologickou
analyzu a lematizaci. Google nabizi tzv. frizovy strojovy
pieklad webovych stranek i vlastnich textt uZivatelt
z a do le$tiny. Seznam nabizi dvoujazy¢né on-line

slovniky s ¢estinou na jedné strané a s angli¢tinou,
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némcinou, francouzstinou, $panélitinou a rustinou na
stran¢ druhé. Nékolik spole¢nosti vytvaii a publikuje
dvoujazy¢né elektronické slovniky jako aplikace pro MS
Windows, ptipadné Linux.

Veétsina z nich obsahuje morfologickou analyzu
a/nebo lemmatizaci, n¢keeré z nich také ontologie.
Na mobilnich telefonech je mozné pouzivat ceskou
verzi T9. Balitcky kanceldiského softwaru (napf.
Microsoft Office 2010) zahrnuji pro &estinu kontrolu
pieklept, kontrolu pravopisu, nékdy strojovy pieklad
a rozpozndvani mluvené fe¢i (tj. zpracovani hlasového
vstupu).
Nahravky

poskytovani

telefonnich hovortt a

aplikace  pro
vyuzivaji
(ASR),
projeke
(hlavné

Zapadoceskd univerzita v Plzni a Technickd univerzita

nidpovédy/informaci, které

automatické rozpoznavini mluvené fedi
zlstavaji nevyuzity. Prob¢hl sice pilotni

univerzitnich skupin, které se ASR vénuji

v Liberci), ale k $irSimu pramyslovému vyuziti
téchto technologii doposud nedoslo. Rozpoznivani
mluvené ¢estiny komercializovala spole¢nost Newton
Technologies, coby spinoft Technické univerzity v
Liberci. Vét$ina vlidou financovanych programi je
spravovana Grantovou agenturou Ceské republiky
(GACR) s darazem na zdkladni vyzkum. V roce
2009 byla zalozena Technologicki agentura Ceské
republiky (TACR) s ambicemi finan¢né podporovat
aplikovany vyzkum. Domnivime se ale, Ze tato agentura
doposud nefinancovala projekt zaméfeny na jazykové

technologie.

4.6 DOSTUPNE NASTROJE A
ZDROJE PRO CESTINU

Nisledujici tabulka 8 (str. 30) podava pichled
aktudlniho stavu dostupnych jazykovych technologii
pro ¢estinu. Ohodnocent jednotlivych néstroji a zdroju

je zalozeno na odborném odhadu expertd v daném

oboru (0 nejhorsi, 6 nejlepsi).

4.6.1 Pozndmky k tabulce

= Existuje sice fada specifickych korpust, ale
syntakticky anotovany korpus ¢estiny zddouciho

rozsahu neexistuje.

» Existuje velmi komplexni syntakticky anotovany
korpus pro ¢&estinu, neni viak zdarma (d4 se koupit
pies Linguistic Data Consortium). Na tomto
korpusu probihaji navazujici anotace (koreference,

diskurz), nejsou ale jesté dokonceny.

» Existuje velmi rozséhly korpus ceskych textt, ale
neni k dispozici pro automatické zpracovani (pouze

pro on-line prohledévéni).

» Rada zdrojii neodpovida béznym standardim a u
mnohych neni jasna udrzovatelnost; data je potieba

standardizovat a umoZnit sdileni formata.

= Rozsah a kvalita zdroji potvrzuji, Ze sémantika je
slozitéj$i nez syntax; sémantika textu je sloZit¢j$i nez
sémantika slov a vét.

» Béhem vyzkumu byla vytvofena fada kvalitnich
néstrojii; za soucasnych podminek financovéni je
vSak téméf nemozné dosihnout udrzitelnych a

standardizovanych feseni.

= Existuje sice ontologicky zdroj pro ¢estinu (dokonce
namapovany na dal$i evropské jazyky), trpi viak
vyrazné malym pokrytim.

= Rozpoznivani mluvené Cestiny je zkoumdno na
nékolika univerzitéch a pracovistich, volné dostupné
néstroje a data viak nejsou k dispozici.

= Rozpozndvace fe¢i pracujici s velkymi slovniky
se potykaji se specifickymi problémy modelovani
cestiny.

= V oblasti syntézy fedi existuji open-source balicky,
ale syntéza s ptirozenéj$im hlasem je dostupnd jen v

komerénich aplikacich.
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1 3 3 3 2 4
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1 4 2 3 3 2
4 2 3 2 2 3
2 3 4 2 3 2
1 3 2 2 1 1

8: Tabulka ndstroji a datovych zdrojd pro &estinu

= Nedostupnost vysoce kvalitniho rozpoznavani
mluvené CeStiny vyrazné pflispiva k nizkému
roz$ifeni ¢eskych dialogovych systémi.

= V oblasti prohleddvini webu neni mnoho prostoru
ke zlepSovéni existujicich mistnich vyhledévacich
sluzeb v rdmci spoluprice akademické a priimyslové

stéry.

Na zavér miizeme konstatovat, ze v fadé konkrétnich
oblasti vyzkumu ceského jazyka mdme v soucasné
dob¢ k dispozici software s omezenou funkénosti a
prostiedky s omezenym rozsahem a jen nékteré z
nich jsou publikovany jako open-source. Je nasnadg¢, Ze
dal$f vyzkumné snahy musi byt zaméfeny na soucasné

nedostatky.

4.7 POROVYNANI NAPRIC
JAZYKY

Aktudlni stav podpory jazykovych technologii se lisi
napii¢ jazykovymi skupinami. V této ¢4sti prezentujeme
vyhodnoceni dvou aplika¢nich oblasti (strojovy pieklad
azpracovini mluvené fedi) a jedné zakladni technologie
(analyza textu) spolu s vyhodnocenim datovych
zdrojii nezbytnych pro vytvafeni aplikaci jazykovych
technologii. Z vySe uvedenych tabulek vyplyva, Ze
jazykové-technologické prostfedky a néstroje pro
éeStinu zatim zjevné nedosahuji kvality a pokryti
srovnatelnych zdroji a nastroji pro angli¢tinu a n¢keeré
dalsi ,vési® jazyky v EU. Pritom stéle jesté ve zdrojich i
pro angli¢tinu — s ohledem na vysokou kvalitu aplikaci

— narazime na mnoho nedostatk.
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Soucasné komponenty analyzy textu a jazykové
zdroje zahrnuji jazykové jevy (&eStiny jen do
ur¢ité miry; vétSsinou jsou soucdsti aplikace pro
povrchové zpracovani pfirozeného jazyka, napt. opravu
pravopisnych chyb.

Pro vybudovani propracovangjsich aplikaci, jako je
strojovy pieklad, jsou vSak ziejmé potiebné zdroje a
technologie, které pokryvaji $irsi spektrum jazykovych
aspektll a umoznuji hloubkovou sémantickou analyzu
vstupniho textu. Zlepsenim kvality a rozsahu téchto
zékladnich zdroju a technologii bude mozné nalézt
dal$i moderniaplikaéni oblasti, véetné vysoce kvalitniho
strojového  prekladu  vybudovaného na dobrych
zékladech.

4.8 ZAVER

V této 7adé Bilych knib jsme vyvinuli snahu o zhodnoceni
podpory jazykovych technologii pro 30 evropskych jazykii
a na vysoké tirovni jsme provedli srovndni napiic témito
Jjazyky. Diky nalezeni nedostatkil, potieb a deficitii json
spolecenstvi evropskych jazykovych technologii a ostatni
zainteresované strany nyni schopny navrbnout rozsihly
program vyzkumu a vyvoje s cilem vybudovat opravdu
vicejazycnou, technicky zdatnou Evropu.

Vidéli jsme, Ze mezi evropskymi jazyky jsou velké
rozdily. Zatimco pro nékeeré jazyky a oblasti pouziti
mame kvalitni software a zdroje, jiné (obvykle ,men3i”
jazyky) maji zna¢né nedostatky. Mnohym jazykiam
chybi zakladni technologie pro analyzu textu a nezbytné
zdroje pro rozvoj téchto technologii. Jiné jazyky
zékladni néstroje a zdroje maji, ale nejsou jesté schopny
investovat do sémantického zpracovidni. Z tohoto
divodu je tieba vyvinout jest¢ velké usili k dosazeni
ambicidzniho cile poskytovat kvalitni strojovy pieklad
mezi v§emi evropskymi jazyky.

V ptipadé ceského jazyka mizeme byt v souvislosti s
podporou jazykovych technologii mirné optimisti¢ti.

V Ceské republice je fungujici jazykové-technologicka

vyzkumna komunita, kterd ma pomérné dlouhou tradici
a byla v minulosti podpofena riznymi vyzkumnymi
programy. Pro ¢e$tinu byla vytvofena fada zdroju a
technologii. Ve srovndni s prostiedky a ndstroji pro
angli¢tinu je vSak rozsah zdroji a néstroji stéle velmi
omezeny a kvalitou a mnozstvim stéle jesté nedostacujici
pro vyvoj technologii potiebnych pro podporu skute¢né
mnohojazy¢né spole¢nosti zalozené na znalostech.

Stejné tak nemtizeme technologie, které byly vyvinuty
a optimalizovdny pro angli¢tinu, jednoduse pienést
na &eftinu. Systémy pro parsing (syntaktickou a
gramatickou analyzu vétné struktury) zalozené na
angli¢tiné obvykle funguji na ¢eskych textech daleko
huife, a to kvuli specifickym vlastnostem ¢eského jazyka.
Odvétvi technologii zabyvajicich se ¢eskym jazykem,
ktera se vénuji transformaci vyzkumu do produket, jsou
v soucasné dob¢ rozdrobend a nepifehlednd. Vétsina
velkych spole¢nosti své usili v oblasti jazykovych
technologii zastavila nebo vyrazné omezila a pfenechala
pole pusobnosti fadé¢ specializovanych malych a
stiednich podnika, které nejsou dostate¢né silné pro

feseni vnitiniho a svétového trhu trvalymi strategiemi.

Vysledky pro ¢estinu ukazuji, Zze jedinou alternativou
je vyvinout zna¢né usili pro rozdifeni jazykové-
technologickych zdroju pro ¢estinu a pouzit je pro
pokroky ve vyzkumu, inovacich a vyvoji. Potieba
velkého mnozstvi dat a velkd sloZitost jazykové-
technologickych systémt ukazuje, Ze je nezbytné
vytvofit novou infrastrukturu a soudrznéjsi vyzkumné
organizace, aby podnécovaly lepsi sdileni a spolupraci.

zde

vyzkumu a

nedostatek  kontinuity
vyvoje.  Kritkodobé

koordinované programy se obvykle stfidaji s obdobimi

Narazime také na

financovani

tidkého nebo nulového financovini. Navic se zde
setkdvdme s celkovym nedostatkem koordinace s
programy v jinych zemich EU a na urovni Evropské

komise.

Muzeme tedy konstatovat, Ze existuje silnd potfeba
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velké, koordinované iniciativy zamétené na prekondvani
rozdila v pfipravenosti jazykovych technologii pro
evropské jazyky jako celek. Dlouhodobym cilem
projektu META-NET je predstavit kvalitni jazykové
technologie pro vSechny jazyky v EU. Tyto technologie

pomohou ke strzeni stivajicich bariér a k budovéni
mostll mezi evropskymi jazyky. To zéroven vyzaduje,
aby vSechny zacastnéné strany — v politice, vyzkumu,
podnikani a ve spole¢nosti — spojily své usili zaméfené

na budoucnost.
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Excelentni Velmi dobrd Dobri Dostate¢nd Nizké/neexistujici
podpora podpora podpora podpora podpora

9: Jazykové skupiny pro zpracovéni mluvené fedi

Excelentni Velmi dobrd Dobri Dostate¢nd Nizk4/neexistujici

podpora podpora podpora podpora podpora

10: Jazykové skupiny pro strojovy preklad
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Excelentni Velmi dobrd Dobri Dostalujici Nizk4/neexistujici

podpora podpora podpora podpora support

11: Jazykové skupiny pro analyzu textu

Excelentni Velmi dobra Dobri Dostatujici Nizk4/neexistujici

podpora podpora podpora podpora support

12: Jazykové skupiny pro jazykové zdroje
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O SITI META-NET

META-NET je Sit excelence ¢iste¢né financovana
Evropskou komisi. V soucasné dobé¢ se sklddd z 54 ¢len
z 33 evropskych zemi [49]. META-NET podporuje
Multilingual Europe Technology Alliance (META),
rozristajici  se komunitu odbornikdi na jazykové
technologic a jazykové-technologickych organizaci v
Evropé:

= umoziuje komunikaci a spolupréci napfti¢ jazyky;

= zajiStuje rovny piistup k informacim a znalostem v

jakémkoli jazyce;
= podporuje funkcionality propojenych informa¢nich

technologii.

META-NET stimuluje
technologie pro viechny evropské jazyky. Tyto

a podporuje vicejazyéné

technologie umoziiuji automaticky pieklad, produkci
textl, zpracovani informaci a management znalosti
pro Sirokou $kalu aplikaci a specializovanych oboru.
Zaroveri umoziiuji intuitivni jazykové rozhrani k
technologiim typu domdci spotiebide, strojni zafizeni,
vozidla, pocitace, roboti aj. META-NET zahijil svou
¢innost 1. unora 2010 a jiz podnikl nékolik dalsich
aktivit, které napomahaji jeho cilim - META-VISION,
META-SHARE a META-RESEARCH piedstavuji tfi
sméry jeho ¢innosti.

META-VISION podporuje dynamickou a vlivnou

komunitu zainteresovanych subjeket, které spojuje

stejnd vize a které maji obdobnou strategii vyzkumu
(Strategic Research Agenda, SRA). Hlavnim cilem této
¢innosti je vytvofit v Evropé ucelenou a soudrznou
komunitu jazykovych technologii tim, Ze seznimi
jednotlivé zdstupce z oddélenych a velice riznorodych
skupin zacéastnénych stran mezi sebou. Bila kniha byla
vytvofena pro 29 dalsich jazykud, kazdému je vénovan
zvlaseni dil. Byla zalozena rada META Technology
Council s cilem diskutovat a pfipravit vize uzké

spoluprace v komunité jazykovych technologii.

META-SHARE vytviti otevieny nistroj pro vyménu a
sdileni zdroju. Repozitaf tzv. sité peer-to-peer (,klient-
klient”) obsahuje jazykovd data, ndstroje a webové
sluzby, které jsou dokumentovany kvalitnimi metadaty a
organizovany ve standardizovanych kategoriich. Takové
zdroje je snadné ziskat a jsou i jednotné prohledévany.
Dostupné zdroje zahrnuji volné materidly z otevienych
zdrojii i materidly omezené, komer¢né dostupné a

placené.

META-RESEARCH stavi mosty mezi technologicky
blizkymi oblastmi. Zejména se soustieduje na strojovy
pieklad.Zdroven se META-RESEARCH zaméfuje na
sbér a zpracovani dat a uspotddini jazykovych zdroja
pro ucely hodnoceni. Dale se zabyvd sestavovianim
inventafe ndstroji a metod a potdddnim workshopi a

vzdélavacich semindit pro ¢leny své komunity.

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. Culturally and lin-
guistically it is rich and diverse. However, from Por-
tuguese to Polish and Italian to Icelandic, everyday com-
munication between Europe’s citizens, within business
and among politicians is inevitably confronted with lan-
guage barriers. The EU’s institutions spend about a bil-
lion euros a year on maintaining their policy of multi-
lingualism, i. e., translating texts and interpreting spo-
ken communication. Does this have to be such a bur-
den? Language technology and linguistic research can
make a significant contribution to removing the lin-
guistic borders. Combined with intelligent devices and
applications, language technology will help Europeans
talk and do business together even if they do not speak
a common language. The Czech economy takes great
advantage from the European single market. But lan-
guage barriers can bring business to a halt, especially
for SMEs who do not have the financial means to re-
verse the situation. The only (unthinkable) alternative
to a multilingual Europe would be to allow a single lan-
guage to take a dominant position, to replace all other
languages. One way to overcome the language barrier
is to learn foreign languages. Yet without technological
support, mastering the 23 official languages of the Euro-
pean Union and some 60 other European languages is an
insurmountable obstacle for Europe’s citizens, economy,
political debate, and scientific progress. The solution is
to build key enabling technologies: language technolo-
gies will offer European stakeholders tremendous ad-

vantages, not only within the common European mar-

ket, but also in trade relations with non-European coun-
tries, especially emerging economies. Language technol-
ogy solutions will eventually serve as a unique bridge be-
tween Europe’s languages. An indespensable prerequi-
site for their development is first to carry out a system-
atic analysis of the linguistic particularities of all Euro-
pean languages, and the current state of language tech-

nology support for them.

Language technology builds bridges.

The automated translation and speech processing tools
currently available on the market fall short of the en-
visaged goals. The dominant actors in the field are pri-
marily privately-owned for-profit enterprises based in
Northern America. As early as the late 1970s, the EU
realised the profound relevance of language technol-
ogy as a driver of European unity, and began funding
its first research projects, such as EUROTRA. At the
same time, national projects were set up that generated
valuable results, but never led to a concerted European
effort. In contrast to these highly selective funding ef-
forts, other multilingual societies such as India (22 offi-
cial languages) and South Africa (11 official languages)
have set up long-term national programmes for language
research and technology development. The predomi-
nant actors in LT today rely on imprecise statistical ap-
proaches that do not make use of deeper linguistic meth-
ods and knowledge. For example, sentences are often au-
tomatically translated by comparing each new sentence

against thousands of sentences previously translated by
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humans. The quality of the output largely depends on
the size and quality of the available data. While the auto-
matic translation of simple sentences in languages with
sufficient amounts of available textual data can achieve
useful results, shallow statistical methods are doomed to
fail in the case of languages with a much smaller body
of sample data or in the case of sentences with complex,
non-repetitive structures. 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 European languages.

Language technology is a key for the future.

The European Union is thus funding projects such as
EuroMatrix and EuroMatrix+ (since 2006) and iTrans-
late4 (since 2010), which carry out basic and applied
research, and generate resources for establishing high
quality language technology solutions for all European
languages. European research in the area of language
technology has already achieved a number of successes.
For example, the translation services of the European
Union now use the Moses open-source machine transla-
tion software, which has been mainly developed in Euro-
pean research projects. Rather than building on the out-
comes of these research projects, Europe has tended to
pursue isolated research activities with a less pervasive
impact on the market. The economic value of even the

earliest efforts can be seen in the number of spin-offs.

A company such as Trados, which was founded back in
1984, was sold to the UK-based SDL in 2005.

Language Technology helps to unify Europe.

Drawing on the insights gained so far, it appears that
today’s ‘hybrid’ language technology mixing deep pro-
cessing 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. Czech is one of
the ‘smaller’ EU languages and needs further research
before truly effective language technology solutions are
ready for everyday use. META-NET's vision is high-
quality language technology for all languages that sup-
ports political and economic unity through cultural di-
versity. This technology will help tear down existing bar-
riers and build bridges between Europe’s languages. This
requires all stakeholders — in politics, research, business,
and society — to unite their efforts for the future.

This white paper series complements the other strate-
gic actions taken by META-NET (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 web site: http://www.meta-net.cu.
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LANGUAGES AT RISK: A CHALLENGE FOR
LANGUAGE TECHNOLOGY

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

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 dif-

ferent 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;

m e-mail allows documents to be sent and received

more quickly than using a fax machine;

= Skype offers cheap Internet phone calls and hosts

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 Inter-
net users in Europe purchase goods and services in non-
native languages; English is the most common foreign
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 comments
on the web [3]. A few years ago, English might have been
the lingua franca of the web — the vast majority of con-
tent 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 East-
ern) languages has exploded. Surprisingly, this ubiqui-

tous digital linguistic divide has not gained much public

attention. Yet, it raises a very pressing question: Which
European languages will thrive in the networked infor-
mation and knowledge society, and which are doomed

to disappear?

2.2 OUR LANGUAGES AT RISK

While the printing press helped step up the exchange
of information in Europe, it also led to the extinction
of many 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 approx. 80 languages are one of our richest and
most important cultural assets, and a vital part of this
unique social model [4]. While languages such as En-
glish and Spanish are likely to survive in the emerging
digital marketplace, many languages could become ir-
relevant in a networked society. This would weaken Eu-
rope’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-

tion. According to one estimate, the European market
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for translation, interpretation, software localisation and
web site 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, multimedia

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
houscehold 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 applications such as
voice-based user interfaces and dialogue systems were
developed for specialised domains, and often exhibit
limited performance. However, there are huge mar-
ket opportunities in the education and entertainment
industries for integrating language technologies into
games, edutainment packages, libraries, simulation en-
vironments and training programmes. Mobile informa-
tion services, computer—assisted language Iearning soft-
ware, eLearningenvironments, self-assessment tools and
plagiarism detection software are just some of the ap-
plication areas in which language technology can play
an important role. The popularity of social media ap-
plications like Twitter and Facebook suggest a need for
sophisticated language technologies that can monitor

posts, summarise discussions, suggest opinion trends,
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detect emotional responses, identify copyright infringe-

ments 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, citizens
need to communicate across the language borders of the
European Common Market, and language technology
can help overcome this final barrier, while supporting
the free and open use of individual languages. Looking
even further ahead, innovative European multilingual
language technology will provide a benchmark for our
global partners when they begin to support their own
multilingual communities. Language technology can be
seen as a form of “assistive” technology that helps over-
come the “disability” of linguistic diversity and makes
language communities more accessible to each other. Fi-
nally, one active field of research is the use of language
technology for rescue operations in disaster areas, where
performance can be a matter of life and death: Future in-
telligent robots with cross-lingual language 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 similar
manner. Statistical (or data-driven) approaches obtain
linguistic knowledge from vast collections of concrete
example texts. While it is sufficient to use text in a single
language for training, e. g., a spell checker, parallel texts
in two (or more) languages have to be available for train-
ing a machine translation system. The machine learn-
ing algorithm then learns patterns of how words, short
phrases and complete sentences are translated. This sta-
tistical approach usually requires millions of sentences
to boost performance quality. This is one reason why
search engine providers are eager to collect as much writ-
ten material as possible. Spelling correction in word pro-
cessors, and services such as Google Search and Google
Translate, all rely on statistical approaches. The great ad-
vantage of statistics is that the machine learns quickly in
a continuous series of training cycles, even though qual-
ity 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 ad-
vantage 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 rescarch lab.

As we have seen in this chapter, many applications
widely used in today’s information society rely heavily
on language technology. Due to its multilingual com-
munity, this is particularly true of Europe’s economic
and information space. Although language technology
has made considerable progress in the last few years,
there is still huge potential in improving the quality of
language technology systems. In the following, we will
describe the role of Czech in European information so-
ciety and assess the current state of language technology

for the Czech language.
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CZECH IN THE EUROPEAN INFORMATION

SOCIETY

3.1 GENERAL FACTS

Czech, one of the West Slavonic languages, has about 10
million speakers. Most of them are in the Czech Repub-
lic (also called Czechia; hence CR), consisting of three
historical regions: Bohemia, Moravia and Silesia [7]. In
the other parts of the world, there are about 200 thou-
sand speakers, mostly emigrants and the children of em-
igrants who left the country in sizable migration waves
around World War I and World War II, and the years
1948 and 1968. Many Czech speakers can be found
esp. in Austria (mostly in Vienna), Poland, Germany,
Ukraine, Croatia (mostly in Daruvar area), in Western
Romania (in Banat), in Australia, and Canada. Several
tens of thousands of Czechs have continued to live in
the Slovak Republic after the split of Czechoslovakia in
1993. However, the largest group of Czech speakers out-
side of the CR lives in the United States, in cities like
New York, Chicago or Cleveland and in a number of
communities in Texas, Wisconsin, Minnesota, and Ne-
braska. According to a US Census, more than 90,000
Czech speakers lived in the United States in 1990 [8].

The Czech language is an official language in the CR,
since May 2004 it is also one of administrative languages
of the EU. According to the last census in 2001, 5,4%
of Czech citizens report a different nationality than
Czech. Czech is used during administrative, judicial and
other official proceedings. The manuals and description
of imported goods must contain their Czech transla-

tion.

The Czech language has several varieties (formations),
especially in its spoken form. Literary (Standard) Czech
is a prestige variety used in school education, and
strongly preferred in official negotiations and in mass
media. However, the use of literary Czech is not pre-
scribed by any law. The principles of language policy and
language planningare included in The Universal Decla-
ration of Human Rights and Freedoms. Among other
things, it guarantees to the citizens belonging to the mi-
norities the rights to use their language in education, in
administrative and judicial proceedings. The Czech gov-
ernment delegates the language regulation to specialized
and pedagogical institutions, first of all to the Institute
of Czech Language of the Academy of Sciences (see the
Resolution of the Government of Czech Republic from
November 26th, 2003, No 1189 + P). The CR has been
one of the first countries to apply the Common Euro-
pean Referential Framework for Languages. The regula-
tion is a result of wide discussion among linguists, filol-
ogists, journalists, actors, professional speakers etc. The
Institute of Czech Language codifies the orthoepy, or-
thography, morphology and lexicon. The public is very
sensitive to language changes, therefore the last, rather
limited spelling reform occurred in 1993.

In common communication, most people prefer rather
other varieties of Czech than literary Czech. The most
widespread variety is so-called Common Czech (based
on the Central Bohemian interdialect). In Moravia and
Silesia, the remnants of dialects (Hanak, Lach, Czecho-

Moravian) are still used actively in the spoken form. In
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Bohemia, the traces of Northeastern and Southwestern
dialects can be heard [9]. Common Czech and dialects
differ from the literary variant esp. in morphology, less
in the lexicon and pronunciation, the other differences
are marginal. All variants of Czech are mutually intel-
ligible. However, so-called code-switching; i. e., the use
of the appropriate language variety based on the type of
communication, speakers education, etc. is often con-
fusing for foreign learners of Czech.

Czech along with Slovak, Polish, and the Upper and
Low Sorbian belongs to the western Slavonic group.
However, Czech separated from the other Slavonic lan-
guages by a number of changes, most of which took
place in the 10th through 16th centuries (sound changes
suchasa’ > ¢ g>h,r’> ). On one hand, in 15th century,
Czech lost the dual number and two of the Slavic past
tenses — the aorist and imperfect. On the other hand, the
verbal aspect had grown more significant and the num-
ber of declensions had increased. In writing, initially,
the medieval Latin alphabet was used. For sounds not
present in Latin, digraphs were used. In the early 15th
century, they were replaced by single letters with dia-
critics by the religious reformer Jan Hus (,,hd¢ek” for the
palatal/palatalized consonants - ¢, d, 1, 1, §, ¢, Z; ,,¢arka“
for long vowels — 4, ¢, 1, 6, 4, ). The only digraph surviv-
ing in modern Czech is ch. Long u might have a ring -

G (coming from the chain of changes 6 > uo > ).

The Czech language is a highly inflectional
language with a complicated morphology.

3.2 PARTICULARITIES OF THE
CZECH LANGUAGE

The Czech language is a highly inflectional language
with a complicated morphology. The noun declension

distinguishes 7 cases (Nom, Gen, Dat, Accus, Voc, Loc,

Instr), 2 numbers (sg, pl) and 4 genders (masc. anim,
mascinanim, fem, neutr). Every category has several
types of declensions (e.g., masc inanim has in school
grammars two types of declension “hrad” [castle] and
“stroj” [machine] with Gen sg “hradu’, “stroje”, respec-
tively. However, some nouns classified as the “hrad” type
have in Gen sg the ending —a (“lesa”), some have both
endings (bez rybniku [without a pond], do rybnika [to
a pond]).

The noun gender is only partially influenced by the nat-
ural gender, mostly it is determined by the ending of
the lemma (word), though the ending itself is not un-
ambiguous; for foreigners this means to learn the new
words together with their gender similarly as in German,
where the nouns are accompanied in the lexicon by the
determiners “der/die/das” (in Czech it is also necessary
to state the gender in the lexicon, e. g., “naz” [knife] -
masc inanim, “mt{z” [lattice] — fem, “tabule” [desk] —

fem, “pole” [field] — neutr).

Any application processing Czech has to take into ac-
count its morphology. It is obvious that the classifica-
tion given in school grammars is not sufficient for this
purpose. Moreover, the flection requires not only the
connection of a stem with an ending, but many times
the morphonemic changes of the stem are part of in-
flection, see e. g., “hoch” (Nom sg), “hosi” (Nom pl) -
[boy/boys], “teka” (Nom sg) — “o fece” (Loc sg) [river],
brana (Nom sg), branou (Instr sg) — [gate], “pasek”
(Nom sg), “pasku” (Gen sg) — [belt].

In Czech a rich ambiguity of endings exists (e. g., the
ending —a within noun paradigm means Gen sg masc
anim, Accus sg masc anim, Nom sg masc anim, Gen sg
masc inanim, Nom sg fem, Gen sg neutr, Nom pl neutr,

Accus pl neutr).

The verbal morphology is complicated as well. The for-
mal ambiguity is present e. g., with the form “prosi” —
3. sg. ind. praes./ 3. pl. ind. praes. The analytical (com-

plex) verbal forms bring another complication: With
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the forms such as “psal jsem” [I wrote/I was writing],
“psal by” [he would write] the auxiliary verbs “jsem’,
“by” behave as clitics moving along the sentence and
usually separated from their main verbal forms.

From the other side, the agreement between noun and
adjective is a good (and very often sufficient) indication
for lowering the number of ambiguities (“velké staveni”
—Nom sg, “velkého staveni” — Gen sg, “velkému staveni”
— Dat sg [large building], while a single form “staveni”
means Nom sg, Gen sg, Dat sg, Accus sg, Loc sg, Nom
pl, Gen pl, Accus pl.). Czech has so-called free word
order. It means that the scheme SVO is not an oblig-
atory pattern of Czech sentence. The case endings are
again a good means helping with identification of the
subject, (direct) object, (indirect) object and other syn-
tactic functions of the words in the sentence. Compare

examples (1), (2), (3):

1. Syn (Nom) poslal matce (Dat) direk (Accus).
[lit. The son — sent — mother — a gift]
[The son sent to his mother a gift]

2. Ddrek (Accus) poslal matce (Dat) syn (Nom).
[lit. The gift — sent — mother — the son]
[The son sent to his mother a gift]

3. Ddrek (Accus) poslal syn (Nom) matce (Dat).
[lit. The gift — sent — the son — mother]
[The son sent to his mother a gift]

The noun cases are in all three sentences the same
and they allow assigning the syntactic functions to the
nouns. These three variants differ as to their information
structure in that sense, which information is known and
which isintroduced as the new one. In ex. (1) a “neutral”
word order is used and the sentence fits at the beginning
of the text or discourse. In ex. (2) the words “gift” and
“mother” are known from the context and the agent of
the action (son) is introduced as a picce of new infor-
mation. In ex. (3) the addressee (“mother”) is focused as

a new piece of information. However, the possibility of

word movements in the sentence along with word-form
ambiguities is often a great obstacle for a correct parsing
of the sentence. Recently, the OVS pattern is often used,
esp. in the newspaper headlines and in spoken commen-
taries, see ex. (4) and (5). Text in ex. (6) can be inter-
preted in two ways, albeit similar to each other. Due to
the case homonymy, it is possible to interpret the nouns
“girl-friend” or “mother-in-law” either as a direct or an
indirect object (which influences the interpretation of
the other noun). In (5) the ambiguity is multiplied by
the lexical ambiguity of the verb in one of the sentence
readings [10]:

4. T¥icet nemocnic (Nom/Accus) chee zrusit Minister-
stvo zdravotnictvi (Nom/Accus).
[lit. Thirty — hospitals — want — to liquidate — Min-
istry of Health]
[Thirty hospitals want to liquidate the Ministry of
Health]

S. Dit¢ (Nom/Accus) vyzvedne taxik (Nom/Accus).
[lit. A child - take/lift — a taxi]
[A child will take/lift a taxi]

6. Anna (Nom) predstavila pritelkyni (Dat/Accus)
tchyni (Dat/Accus).
[lit. Anne — introduced — girl-friend — mother-in-
law] with two translations:
[Anne introduced her girl-friend to her mother-in-
law/Anne introduced to her girl-friend her mother-

in-law]

These ambiguities can be solved only by the seman-
tic and pragmatic knowledge. The possibility of word-
order shifts causes discontinuities (as in ex. 7)), which
represent some troubles for NLP systems. For an au-
tomatic syntactic analysis of any type the separation of

constituents is difficult to solve:

7. Tu knibu se Pavel rozhodl do knibovny vritit az zitra.
[lit. This — book — REFL — Paul — decide — to library
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— to return — only — tomorrow]
[Paul decided to return this book to library only to-

morrow]

3.3 RECENT DEVELOPMENTS

Though the Czech language preserves 98% of its vo-
cabulary from the Old Slavonic language, it is not in-
sensitive to the influence of other languages [11]. Till
the 19th century German was the main language in
contact (see e.g., words as “knedlik” [der Knédel; the
dumpling], “Sunka” [der Schinken; the ham], “taska”
[die Tasche; the bag], “bryle” [die Brille; the glasses],
“blok” [der Block; the block], “cihla” [der Ziegel; the
brick], “muset” [mtissen; must]).

In the 20th century, the CR was under the politi-
cal influence of Russia (Soviet Union). New words
connected with politics and socialistic ideology were
adapted for Czech. However, recently they have disap-
peared gradually from the language together with the
disappearance of the notions and objects they referred
to (“kulak” [rich farmer], “pétiletka” [five years eco-
nomic plan], “celiny” [great fields], “chozras¢ot” [state
economic plan], “provérka” [ personal political review]).
Recently, English has become the language which has
had the most important influence on the lexicon and
phraseology of Czech. While some of the borrowings
are not new (e. g., “fotbal” [football],’hokej” [hockey]),
most of them entered the Czech language recently. A
large number of borrowings is from the domain of the
IT terminology (“harddisk”, “byte”, “software”, “reseto-
vat’, “flesh disk”, “odlogovat se”etc.). Some of them have
Czech equivalents which are used only rarely (“pevny
disk” [hard-disk], “programové vybaveni” [software]),
but in some cases there is no Czech equivalent (“re-
set”). The older loaned words were fully adapted in
Czech entering its inflectional and word-derivation sys-
tem (e. g. “weekend” with an orthographic variant “vik-

end” - “vikendu” (Gen sg), “vikendovy” - adjective).

Some borrowings stand out of Czech grammatical sys-
tem (“prodévaji zéjezdy all inclusive” [they sell the trips
all inclusive], “novy PR manazér” [a new PR manager]

with the pronunciation “pi-ar”).

Occasionally, whole English phrases are translated
word-by-word (so-called “calques”) and they are used
as fashionable, e. g. “méjte hezky den” [have a nice
day], “opatrujte se!” [take care!]. The names of com-
panies, firms, shops, restaurants and other local proper
names often consist of a combination of the Czech
and foreign parts (Novodvorskd Plaza, Langhans Ga-
lerie). While the foreign part of these compounds re-
mains without morphological changes, the Czech partis
properly inflected, so that an untypical and non-Czech
syntactic constructions appear (“navstivil Langans Ga-
lerii” [he visited the Langhans Gallery] instead of the
traditional syntactic construction with a postponed at-
tribute in Nominative (regardless of the case of the
noun phrase): “navstivil Galerii Langhans” [he visited
the Gallery Langhans], “Sel do Galerie Langans” [he
went to the Gallery Langhans].

The young generation uses expressions and phrases to
demonstrate that they are “cool” (“houmlesik” [home-
less person], “chodi do fitka” [he attends a fitness cen-
ter], “sord¢” [sorry], “lzr” [looser], “prezoska” [ presen-

tation]).

From the other side, the Czech language enriched the
international lexicon by the word “robot” (used in the
1930’ by the writer Karel Capek and his brother Josefin
the play R.UR.). The neologisms in the Czech language
were published in 3 books edited by Olga Martincova
and others (see [12]). The facts presented in this sec-
tion and following the influence of languages in contact
are as to the development of Czech vocabulary marginal
and they do not represent any dangerous for the system

of Czech scientific terminology.
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3.4 LANGUAGE CULTIVATION
IN THE CZECH REPUBLIC

As mentioned in the section General Facts, the Institute
of Czech Language of Academy of Science of Czech Re-
public influences the language policy in the CR. Its Ad-
visory Department is an important section of this In-
stitute. Experienced linguists working here answer the
questions asked by public in written form, by e-mail or
by direct telephone calls. Practical popular handbooks
are published as a reaction on the deep interest of the
Czech society in the language culture and the prob-
lems of language planning. These include for example
the handbooks “Na co se nés ¢asto ptate” [ The frequent
questions for us] [13], “Jak pouzivat ¢arku a daldi in-
terpunkéni znaménka” [How to use commas and other
punctuation] [14]. The Institute provides special web
pages as a supplement service for the public [15].
However, the language policy in the CR is generally
far from prescriptive approach. The functional point of
view introduced by the members of the classical Prague
Linguistic Circle (founded in 1926) continues to de-
scribe the language development through the studies of
the concrete results of communication acts. The mem-
bers of the Prague Linguistic Circle demonstrated the
impropriety of the purist approach to the language pol-
icy based on the principle “correct” vs. “incorrect”. They
point out that the stratification of the standard Czech
into several varieties (see the section General Facts) is
a source of a rich choice of a proper variety for a proper
situation. The fact that the Czech native speakers do not
use the same variety at school or at the official meetings
addressing the wide public as they do in the common
talks at home, at shops or during the chats with friends
was respected and the research of the talks in different
communicative situations is described and presented on
the functional basis.

There are many platforms for the linguistic discussion

connected with language policy and language plan-

ning as well as of the results of a research (Jazykovédné
sdruzen{ CR [Linguistic Society of Czech Republic],
Prazsky lingvisticky krouzek [Prague Linguistic Circle],
Kruh pratel eského jazyka [The Circle of Friends of
Czech Language]), The journal Nase fe¢ [Our Speech]
is devoted solely to the questions of language cultiva-
tion.

The results of wide discussions are reflected in the nor-
mative grammars and in other normative handbooks.
The language rules in them are formulated as a recom-
mendation for the users who are interested in a cultural
way of expression in their native language. The use of
normative handbooks is required as obligatory in the el-
ementary and secondary schools by the Ministry of Ed-

ucation, Youth and Sport of the CR.

The Czech language is an obligatory subject
in all types of the elementary and secondary
(high) schools.

3.5 LANGUAGE IN EDUCATION

It also belongs to obligatory subjects for a school-leaving
examination. However, the subject is called “Czech lan-
guage and literature” and covers teaching of the lan-
guage (its grammar and other types of language skills) as
well as the literature (including some notions from the
literary science). Because there is no subject in school
curricula which involves the world literature, a brief sur-
vey of it is included under the roof of the subject “Czech
language and literature”. A discussion among specialists
in the didactics, psychology, Czech language and lit-
erary scientists and the Ministry of Education, Youth
and Sport about the separation of the Czech language
on one side and the Czech and World literature on the
other in the school curriculum took place 45 years ago.
Unfortunately, the discussion failed, and in this respect

the situation has not changed.
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In the CR there are no serious problems connected with
language education of migrants such as in France or
Germany. However, the knowledge of the Czech lan-
guage attested by the certificates given by the accredited
institutes (. g. Institute for language and Preparatory
Studies of Charles University in Prague, Czech Centers
in Berlin, London, Moscow and at the Warsaw Univer-
sity) is required for some professions as well as for the
university studies of applicants wanting to follow the
schedule valid for Czech students. The certificate con-
firms a particular level of knowledge of the Czech lan-
guage. The levels A1, A2,B1,B2,C1, C2, are defined ac-
cording to the “Common European Framework of Ref-
erence for Languages: Learning, Teaching, Assessment”
which was created by the Council of Europe [16]. Level
A1 means that the applicant is able to understand Czech
in common everyday situations, while the level C2 qual-
ifies the applicant as a person understanding Czech very

well and speaking Czech fluently in all situations.

The development of LT is a very good and useful basis
for interactive tools for teaching and especially for ex-
ercises in language education. Several tools for learning
or checking language abilities in Czech were developed,
some of them are closely connected with the existence
of the largest annotated corpus of the Czech language -
the Prague Dependency Treebank (PDT 2.0 in sequel;
for details, see Chapter 3, section Core application ar-

eas).

For example, the STYX system is designed as an elec-
tronic corpus-based exercise book of Czech morphol-
ogy and syntax with sentences directly selected from the
Prague Dependency Treebank. The exercise book offers
complex sentence processing with respect to both mor-
phological and syntactic phenomena, i. e., the exercises
allow students of elementary and secondary schools to
practice the identification of parts of speech, parsing the
sentences and classifying syntactic functions of words.

The STYX system includes almost 12 thousand sen-

tences to practice and tools for viewing these sentences,
for composing exercises and practicing. Even more, the
STYX system contains a module “Capek” — a simple an-
notation editor that can be used to practice annotation
on arbitrary sentences, not just those provided by the ex-
ercise book [17].

Another type of tool for teaching and exercising of
Czech, CETLEF [18], was developed originally for
French students learning Czech as a second language. It
is a web-based application featuring fill-in-the-blank ex-
ercises on Czech declension where the task of the learner
is to fill an inflected form of a given word in a specific
syntactic context. The system represents an example of
a Computer Assisted Language Learning tool (CALL)
using some NLP (Natural Language Processing) tech-
niques. First, NLP is used for analyzing learner’s pro-
ductions in order to provide a linguistically motivated
feedback on errors. Secondly, it enriches the pedagogi-
cal environment with automatically generated linguis-
tic annotation. The idea behind the error diagnosis is
that most erroneous forms, existing or not in the lan-
guage, can be reproduced artificially with a correspond-
ing model of inflection (containing ending paradigms
and contextual rules for morphological alternations).
Hence they are interpretable in terms of violations of
morphological categories. The diagnosis is carried out by
matching the learner production with dynamically gen-
erated hypothetical word-forms. The most likely inter-
pretations, chosen by a small number of heuristic rules,
are used for error tagging and for the generation of the
feedback. CETLEF is also used as an alternative source
of learner data suitable for a research on second lan-
guage acquisition. Beside learner’s corpora containing
mainly students’ essays, linguistic productions result-
ing from grammatical exercises allows focusing on some
more specific aspects of the target language, which can
be an advantage for the study of acquisition of some

complex systems like Czech inflection.
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The collection of students’ errors in special corpora (so-
called students’ corpora) is also a promising application
of computers during the process of language teaching
and learning. The errors are classified according to their
sources and the feedback between teachers and students
is reflected (see also the web page of Technical Univer-

sity in Liberec [19]).

3.6 INTERNATIONAL ASPECTS

Czech Republic is a small country covering 78,867 km?2
with a small language — Czech. After the defeat at the
battle of White Mountain in 1620, Literary Czech was
under the danger of disappearance due to the German
pressure. However, thanks to concentrated efforts of
Czech writers, poets, translators and teachers during
the National Revival, it survived. These efforts influ-
enced the shape of Literary Czech and caused the dif-
ferences between the norm of Literary Czech and the
spoken variants as mentioned above in the section Gen-
eral Facts. However, there were established conditions
for the development of rich cultural life: fiction, poems
as well as the scientific texts from different areas were

written and published since the end of the 18th

cen-
tury. Many books written in Czech were translated into
foreign languages (esp. since the end of the 19t cen-
tury). Among the most famous works of the 20th cen-
tury were “The Good Soldier Svejk” (written by Jaroslav
Hasek in 1923 and translated into 54 languages), fic-
tions of Karel Capek and Bohumil Hrabal. The Czech
poet Jaroslav Seifert received the Nobel prize in liter-
ature (1984). One of the most famous contemporary
writers in the world Milan Kundera, born in the CR,
wrote his early books in Czech; since his emigration he
has published his fictions and essays in French.

In the 19th century the Czech botanical and chemi-
cal terminology was constituted by J. S. Presl (1791

- 1849). Nowadays, the communication in science in

the CR undergoes changes characteristic for the glob-
alisation of the world and it is influenced by the newly
opened possibilities of Czech scholars to have regular
contacts with the world of science. English has become
the main means of scientific communication, especially
in technical and natural sciences. Humanities, esp. the
branches concerning Czech history, language and folk-
lore, are not influenced by English so deeply. However,
recently instituted governmental criteria evaluating the
results of research put strong pressure on the scientific
community to use English.

The discussion about the danger for a small national
language to be lost for the process of communication
among scholars however has arrived at the conclusion
that the Czech language will survive and it will serve as
a means of inner communication in the science as well
as in other communication areas such as mass-media,

economy, low, industry etc.

3./ CZECH ON THE INTERNET

In the year 2010, almost 60% of Czechs were Inter-
net users. Most of them stated to be online every day.
Among young people, the proportion of users is even
higher. In January 2011, more than 750 thousand .cz
domains were registered. These numbers give us a vague
idea of the vast amount of Czech language data available
on the web.

For language technology, the growing importance of
the Internet is important in two ways. On the one hand,
the large amount of digitally available language data rep-
resents a rich source for analysis of natural language, in
particular by collecting statistical information. On the
other hand, the Internet offers a wide range of appli-
cation areas involving language technologies. The most
commonly used web application is probably web search,
which involves the automatic processing of language on
multiple levels. It involves sophisticated language tech-

nology, different for each language. For Czech, every
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language processing system must deal with rich mor-
phology, free word order and various encodings of the
diacritical characters or even with lack of the diacritics
(especially in blogs or web discussion platforms).

Internet users and providers of web content can also
profit from language technologies in less obvious ways.
For example, it could be used to automatically translate
web pages from one language into another. Considering

the high costs associated with manual translation, it may

be surprising how little from this point of view the lan-
guage technology actually is used in comparison with
the expected need. However, it becomes less surprising
if we consider the complexity of the Czech language and
the number of technologies involved in typical LT ap-
plications. In the next chapter, we will present an intro-
duction to language technology and its core application
areas as well as an evaluation of the current situation of

LT support for Czech.
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4

LANGUAGE TECHNOLOGY SUPPORT FOR

CZECH

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 different
forms of language, using dictionaries, rules of grammar,
and semantics. This means that language technology
(LT) links language to various forms of knowledge, in-
dependently of the media (speech or text) in which it is
expressed. Figure 1 illustrates the LT landscape.

When we communicate, we combine language with
other modes of communication and information me-
dia — for example speaking can involve gestures and fa-
cial expressions. Digital text can contain pictures, charts,
sounds, movies, etc. Movies can contain language in spo-
ken and written form. In other words, speech and text
technologies overlap and interact with other technolo-
gies that facilitate processing of multimodal communi-
cation and multimedia documents.

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:
[20, 21, 22,23, 24].

In the rest of this section, we first describe the archi-
tecture of a typical LT system. After that, we provide

an overview of the core application areas, followed by

a brief overview of the situation in LT research and ed-
ucation. Finally, we present an expert estimate of core
LT tools and resources for Czech in terms of various di-
mensions such as availability, maturity, or quality. The
general situation of LT for the Czech language is sum-
marised in figure 7 (p. 66) at the end of the chapter. This
table lists all tools and resources that are boldfaced in
the text. LT support for Czech is also compared to other

languages that are part of this series.

4.1 APPLICATION
ARCHITECTURES

Software applications for language processing typically
consist of several components that mirror different as-
pects of language and of the task they implement. The
figure on the right displays a highly simplified architec-
ture that can be found in a text processing system. The
first three modules deal with the structure and meaning

of the text input:

1. Pre-processing: cleaning up the data, removing for-

matting, detecting the input language, etc.

2. Grammatical analysis: finding verb, its objects, mod-
ifiersand other sentence elements; analyzing the sen-

tence structure.

3. Semantic analysis: disambiguation (Which meaning
of “apple” is the right one in the given context?), re-

solving coreferential expressions like “she”, “the car”,
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etc.; representing the meaning of the sentence in a

machine-readable way

Task-specific modules then perform many different op-
erations such as automatic summarization of an input

text, database look-ups and many others.

4.2 CORE APPLICATION AREAS

In the following, we will discuss the main application
areas of language technology, i. e., language checking,
web search, speech interaction, and machine transla-
tion. This includes applications and basic technologies

such as

= spelling correction
= authoring support

= computer-assisted language learning

Grammatical Analysis

Pre-processing

» information retrieval
= information extraction
® text summarization

® question answering

L] speech recognition

= speech synthesis

Below, we illustrate core application areas and high-
light certain modules of the different architectures in
each section. For expository reasons, the architectures

are highly simplified and idealized.

4.2.1 Language Checking

The morphological and syntactic properties of Czech
constitute a great challenge for both spelling and gram-
mar checking. Although the corresponding tools al-
ready exist for both kinds of checking (first spelling

[ Semantic Analysis Taskspedific Modules

2: A typical text processing architecture
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checkers date back to early 19907, the development of
a first grammar checker for Microsoft Office took much
longer time, it has been included as late as in 2005), there

are still many issues waiting for an efficient solution.

The existing spelling checkers for Czech are based on a
dictionary of basic word forms (lemmas) combined with
aset of morphological rules enabling the analysis or gen-
eration of all correct word forms. Although this simple
approach seems to be satisfactory, it has two substan-
tial drawbacks. The first issue concerns the spelling er-
rors which are actually correct word forms appearing in
a wrong context. Due to the isolated handling of indi-
vidual word forms it is virtually impossible to discover
such errors; some more advanced error detection algo-
rithms would definitely be useful. The second drawback
is the inability to distinguish between real spelling er-
rors and word forms which are correct, but which are
missing from the dictionary. Such words will always ex-
ist due to the natural enhancement of a lexicon by newly
created words, by new scientific or technical terms etc.
The ability to capture this distinction would bring the

spelling checkers to a new level.

Some attempts to make the spelling checking more con-
text sensitive have already been made in the past. For
example, one of the most frequent errors is incorrect
spelling of personal pronoun j4 [I] in the genitive, da-
tive, accusative and locative cases. While the forms dif-
fer in spelling (72¢ in genitive/accusative and 727¢ in da-
tive/locative) their pronounciation is the same. There-

fore, many people write them incorrectly. To deter-

mine the correct form automatically theoretically re-
quires a complete analysis of the given sentence because
the proper case usually cannot be determined with-
out taking into account syntax and/or verbal valency.
This makes a development of a sophisticated grammar

checker a challenge.

The solution implemented in Microsoft Word exploits
the fact that these pronouns almost exclusively directly
follow a preposition. If this preposition requires using
only a particular case (like, e. g., the preposition £ [z0]),
then the correct pronominal form can be determined
with almost 100% reliability just on the basis of this lo-
cal context. The Autocorrect tool of MS Word thus con-
tains a simple list of such prepositions together with the

correct pronominal form.

This example demonstrates that a further research of
similar morphological or syntactic properties may im-
prove the quality of a contextual spelling checker quite

substantially.

Czech proves to be even more difficult for grammar
checking than it is for spelling checking. As a language
with a great degree of word-order freedom it makes
it difficult to apply error pattern checking, a standard
method used for languages with stricter word-order like
English. The order of words in a Czech sentence is not
completely arbitrary (for example, Czech clitics usually
occupy a fixed position in the sentence), but in some
cases it is even possible to tear apart an adjective from
a nominal group and put it almost anywhere in a given

sentence, like, e. g., in frequently cited examples Vinocni

54



nadesel éas [Christmas(adj.) came time / A Christmas
time has arrived] or Hrdliétin zval ku lisce hlas [The
turtle-dove’s called to love voice / To love called the turtle-
dove’s voice]. Such discontinuous constructions, or non-
projective constructions, constitute a huge challenge for
any grammar checker. The investigation of the Prague
Dependency Treebank, a syntactically annotated cor-
pus of Czech, shows that about 14% of sentences in
the corpus contain at least one non-projective construc-
tion. This number clearly demonstrates that this phe-
nomenon cannot be ignored.

These constructions make the grammar checking even
more difficult for one more reason. The fact that a de-
pendent word may be located very far from its governor
also blurs the distinction between correct and incorrect
sentences. Let us demonstrate this fact by means of the

following example:

Které déviata chtéla dostat Sary?
[Which girls wanted to_get dresses?]

This sentence may either be understood as a syntacti-
cally correct, but non-projective sentence which can be
translated as Which dyesses did the girls want to get? or as
a syntactically incorrect, but projective sentence Which
girls wanted to get dresses? ('This reading is syntactically
incorrect because of the wrong form of the interroga-
tive pronoun Které [Which] — the proper form being
Kterd.) To resolve this ambiguity is virtually impossi-
ble — non-projective constructions are an integral part
of the Czech language and their presence in a sentence
does not indicate anything unusual.

The syntactic complexity of non-projective construc-
tions in Czech is even higher than the previous exam-
ple may suggest. A simple Czech sentence may contain

more than one such construction, as, e. g., the sentence:

Tuto knibu jsem se mu rozhodl dit k narozenindm.

[Lit.: This book I_am myselfto him decided to_give to

birthday.]
[1 decided to give him this book to his birthday.]

The pattern present in this example, namely the combi-
nation of a finite and infinite verb with intertwined de-
pendent constituents, is very productive in Czech and
it theoretically allows for an unlimited number of non-
projective constructions in a single clause.

Although non-projective constructions constitute a
great challenge for grammar checking because they
make simple error-pattern based methods insufhcient,
they are not the only syntactic challenge in Czech. At
least equally important seems to be another syntactic
property of Czech — its ability to drop a subject of a sub-
sequent sentence if it is clear from the context what the

subject would be. Let us present yet another example:

Sportovci hazely plysiky.
[Sportsmen were throwing cuddle-bears.]

This sentence is syntactically incorrect in the most typ-
ical reading due to a gender disagreement between
the subject (sporfovci — masc. anim.) and the predi-
cate (bdzely — fem. or masc. inanimate). The situation

changes, if we change the context in the following way:

Divky kricely. Sportovci hdzely plysiky a rozhodcim
shnild rajéata.
[Girls shouted. They were throwing cuddle-bears to

the sportsman and rotten tomatoes to referees. |

The fact that the subject may be omitted from a sentence
makes it extremely difficult for existing grammar check-
ers of Czech to discover one of the most frequent types
of grammatical errors, the errors in subject — predicate
agreement. Further improvement may be achieved only
if context broader than a single sentence is involved. This
constitutes a great challenge for further research.

Although the first generation of spelling and grammar
checkers for Czech already exist, other language check-

ing tools do not. For example, in the field of authoring
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support we face a total lack of tools. This is caused to a
certain extent by the fact that Czech is usually a target
language for technical documentation of various prod-
ucts, not a source one, and thus the need for author-
ing tools is not as pressing as it is the case with more
widely used languages. Nevertheless, the need for such
tools will definitely grow in the future and thus the re-
search in the natural language processing tools in this

area will be more important.

4.2.2 Web Search

In the Czech Republic, there is a long tradition of us-
ing local web search engines. The most widely used web
search engines are Seznam.cz, Google.com, Morfeo.cz
and Jyxo.cz. Therefore, the situation is rather different
from other countries, where Google.com has an 80%
majority. In the local market, there is enough room
both for improving existing search engines through
academia-industry collaboration, and for introducing a
new one (especially if it would be restricted on a specific
domain or speciﬁc task, e. g., question answcring).

To the best of our knowledge, Google’s results are con-
sidered to be the most relevant. Google started in 1998
and neither the search interface nor the presentation
of the retrieved results has significantly changed since
the first version. The success story of Google shows that
with alot of data at hand and efficient techniques for in-
dexing these data, a mainly statistically-based approach
can lead to satisfactory results.

However, for a more sophisticated information need,
integrating deeper linguistic knowledge is essential. In
particular, if a search query consists of a question or a
complete sentence rather than alist of keywords, retriev-
ing relevant answers to this query requires an analysis
of this question or sentence on a syntactic and seman-
tic level as well as the availability of an index that al-
lows for a fast retrieval of relevant documents. For ex-

ample, imagine a user inputs the query “Give me a list of
g query

all companies that were taken over by other companies
in the last five years”. A simple keyword-based approach
will not take us very far here. Expanding the query terms
by synonyms, for example using an ontological language
resource like WordNet, may improve the results. How-
ever, for a satisfactory answer, a deeper query analysis is
necessary. For example, applying a syntactic parser to an-
alyze the grammatical structure of the sentence, we can
determine that the user is looking for companies that
have been taken over and not companies that took over
others. We also need to process the expression “last five

years” to find out which years it refers to.

For Czech, the sentence analysis task is rather compli-
cated, because we must deal with rich morphology and
free word order. The local search engines have already
incorporated some kinds of morphological analyses into

their systems, but their quality varies.

Finally, the processed query needs to be matched to a
massive amount of unstructured data to find the piece of
information the user is looking for. This involves the re-
trieval and ranking of relevant documents. In addition,
generating a list of companies, we also need to extract
the information that a particular string of words in a
document refers to a company name. This kind of in-

formation is tagged using a named-entity recognizer.

We face an additional challenge if we want to match
a query to documents written in a different language.
For multilingual search, we have to automatically trans-
late the query to all possible source languages and map
the retrieved information back to the target language.
Again, this requires a linguistic analysis of all texts in-
volved. For users with a very specialized information
need, an expansion of the query may require additional
knowledge resources like a domain-specific ontology,
representing the concepts relevant within the domain

and the relationships between those concepts.

The increasing share of data available in non-textual for-

mat also drives the demand for services enabling mul-
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timedia search, i. e., information search on images, au-
dio and video data. For audio and video files, this in-
volves a speech recognition module to convert speech
content into text or a phonetic representation, to which

user queries can be matched.

4.2.3 Speech Technology

General recognition of spoken Czech is still in its in-
fancy. Simple applications that work with a small vo-
cabulary and grammar have a high reliability, because
Czech does not have a complex sound system. The main
problems of applications with large vocabularies and
more general language models is the large number of in-
flection forms of words, a relatively free word order and
an informal Common Czech. This prevents statistical
language modelling methods to achieve results similar
to English.

There are several commercial systems with large vo-
cabularies available (SpeechTech s. r. 0. [25], OptimSys,
s.1.0. [26], NewtonTechnologies, a.s. [27]), but they

only work in dictation systems with a high quality au-

dio input or very limited language domains like sport-
ing events or parliamentary speeches. It is possible to
buy a separate recognition engine with an open Me-
dia Resource Control Protocol interface that allows the
involvement of the recognition module into other ap-
plications. Companies offer applications generating off-
line transcripts of multimedia archives allowing search.
All these products have a relatively good configuration
option, but they are not open source applications. For
development of an open source recognizer of Czech,
there is a lack of freely available acoustic training data,
which would allow the preparation of free acoustic
models for a speaker independent recognizer. Univer-
sal open source tools and libraries are available for the
speech recognition, but a reliable method is still miss-
ing for the recognition of spontancous Czech speech
with all its word forms and free word order. Czech
speech synthesis has several commercial voices on a
good quality level (Eris [25], Acapela Group [28]), there
are even open-source Czech synthetic voices, but with

lower quality (Festival Czech [29], Epos TTS System
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[30], MBROLA [31]). The speech synthesis modules
are embeddable into Interactive Voice Response sys-
tems that support many open standards. To create more
open solrce voices we are again missing open source au-
dio recordings, which would allow the development of
freely available high-quality voices. Relying on the two
technologies mentioned above, dialog systems are also
in their developmental infancy. Czech dialog systems
without restrictions are the goal of cooperative research
of several universities. Some of speech departments are
working on many projects in the speech field, being able
to offer simple dialog systems, covering most of voice

technology.

Research on spoken Czech focuses on improving the
language model. In addition to the proven method of
increasing the amount of language model training data,
which requires time-consuming manual transcriptions,

specific procedures are explored for the Czech language.

One line of research concentrates on conversion of spo-
ken Czech to the formal written form, which can be pro-

cessed by existing methods developed on text corpora.

Apart from simple cases of replacement of suffixes of
Common Czech by their literary form, the method
needs to address the replacement of whole word phrases
by their correct form. Eliminated in a similar manner
are the other phenomena of spontaneous speech such as

filler words, repairs or listener responses.

The second line of research focuses on the development
of syntactic and semantic analysers of Czech with the
help of manually annotated tree corpora of written and
spoken Czech. In conjunction with a morphological
analysis, this method should help address problems of
free word order and of the large number of word forms.
Current research on synthesized spoken Czech tries to
develop more natural voices. Hopes are placed in ad-
vanced syntactic and semantic analysis of input texts,
which should significantly improve the naturalness of

utterances.

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 providingacross-

the-board automated translation.

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

The idea of the translation by the computers became at-
tractive for linguists and mathematicians in the Czech
Republic very soon after the first experiments with MT
in the world (1954 in USA, 1955 in Soviet Union). In
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January 1960 the first experiment with English-Czech
MT of several sentences by the computer of the 1st gen-
eration SAPO, made in earlier Czechoslovakia, was car-
ried out due to the efforts of the small research group
from Charles University and the Research Institute of
Mathematical Machines. The development of the meth-
ods used in MT was continuously followed by the uni-
versity linguistic research group and some experimen-
tal rule-based systems of English-Czech and Czech-
Russian MT systems were developed for the computers
of 2nd generation (made in GDR and in USSR). They
were domain-restricted and served mainly for a verifi-
cation of formally expressed grammatical rules. In the
1990s a prototype of MT between closely related lan-
guages was proposed for the pair Czech and Slovak at
Charles University (Cesilko [32]); however, its applica-
tion fails due to practical reasons (such as high costs con-
nected with its maintenance etc.). The strategy of sta-
tistical methods or combination of statistical and rule-
based methods was chosen as a more prospective one for
the future. The most basic approach to machine trans-
lation 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 sub-
ject domains that have a very restricted, formulaic lan-
guage such as weather reports (system METEO [33]).
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 language. The major difhculty
is that human language is ambiguous, which presents
challenges on multiple levels, for example word sense
disambiguation at the lexical level or the attachment of

prepositional phrases on the syntactic level.

One way to build an MT system is to use linguistic
rules. For translations between closely related languages,
a translation using direct substitution may be feasible in

cases such as the above example. However, rule-based

(or linguistic knowledge-driven) systems often analyse
the input text and create an intermediary symbolic rep-
resentation from which the target language text can be
generated. The success of these methods is highly depen-
dent on the availability of extensive lexicons with mor-
phological, syntactic, and semantic information, and
large sets of grammar rules carefully designed by skilled

linguists. This is a very long and therefore costly process.

For Czech, there are several commercial and academic
rule- and lexicon-based translation systems. One of
them is based on alinguistic theory elaborated in Prague
since 1960s. The system follows the above mentioned
analysis-transfer-synthesis scenario. Despite the linguis-
tic adequacy of such approach, the system still suffers
from a number of practical difficulties, such as from
relatively high error rate of current syntactic analysers
and from computational issues related to high num-
ber of contextual features that should be taken into ac-
count when translating individual words. In the late
1980s when computational power increased and be-
came cheaper, interest in statistical models for machine
translation began to grow. Statistical models are derived
from analysing bilingual text corpora, parallel corpora,
such as the Europarl parallel corpus, which contains the
proceedings of the European Parliament in 21 European
languages (Czech has been added recently and the size
of Czech data is still orders of magnitude smaller than
for established languages.) Given enough data, statisti-
cal MT works well enough to derive an approximate
meaning of a foreign language text by processing paral-
lel versions and finding plausible patterns of words. Un-
like knowledge-driven systems, however, statistical (or
data-driven) MT systems often generate ungrammat-
ical output. Data-driven MT is advantageous because
less human effort is required, and it can also cover spe-
cial particularities of the language (e. g., idiomatic ex-
pressions) that are often ignored in knowledge-driven

systems. Availability of large amounts of bilingual texts
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is really the key in statistical MT. For Czech, corpora
of parallel texts with several other languages are cur-
rently being created. The largest data — in total sev-
eral million pairs of sentences — is available for the
English-Czech language pair [34]. The corpus contains
for example EU law texts, newspaper texts, technical
documentation, and electronic books. The most chal-
lenging problem related to the contemporary parallel
corpora is the quality of alignment (pairing of cor-
responding parts of a text and its translation). Not
only that exact word-to-word linkage is impossible due
to differences in morphology and syntax of the two
languages, but reliable sentence-to-sentence and some-
times even document-to-document alignment is diffi-
cult to achieve too. Needless to say that compilation of
such corpora has to be fully automatic — human process-

ing is completely out of question because of the data size.

Languages with rich morphology like Czech also pose
specific challenges for state-of-the-art statistical systems:
the system has to choose not only the correct word but
also the appropriate form to satisfy grammatical con-
text. Very few statistical systems to date can handle mor-
phological richness explicitly and thus often fall short of
vocabulary: all the necessary word forms are not avail-
able even in large parallel corpora. The strengths and
weaknesses of knowledge-driven and data-driven ma-
chine translation tend to be complementary, so that

nowadays researchers focus on hybrid approaches that

combine both methodologies. One such approach uses
both knowledge-driven and data-driven systems, to-
gether 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. Another,
more challenging approach is to design a new setup that
combines the advantages of the two paradigms by in-
tegrating the good features of each. For example, mak-
ing a rule-based system adaptive by adding a module for
rule learning, or, making a statistical MT system syntax-

aware by adding syntactical constraints.

Completely separate is the question of evaluating MT
output quality, both manually and automatically. Expe-
rience shows that different systems score differently un-
der various manual evaluations: rule-based systems tend
to preserve the meaning better while statistical systems
produce output more fluent locally. In e. g., question-
answering evaluation, the meaning is more important.
On the other hand, local fluency impacts the impression
more when the user is directly comparing system out-
puts. Automatic evaluation (based on the comparison
of MT output to one or more manually constructed ref-
erence translations) is vital in development of MT sys-

tems. It has been shown that such automatic evaluation
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is unreliable esp. for languages with richer morphology
and it is also acknowledged that some automatic fine-
grained reporting on MT quality and error types would
be very useful.

Figure 7 (p. 24), which was prepared during the Euro-
matrix+ project, shows the pair-wise performances ob-
tained for 22 of the 23 EU languages (Irish was not com-
pared).

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 sys-
tem in question. They all form important research issues
that have now evolved into individual sub-disciplines of
computational linguistics. Question answering, for ex-
ample, is an active area of research for which annotated
corpora have been built and scientific competitions have
been initiated. The concept of question answering goes
beyond keyword-based searches (in which the search en-
gine responds by delivering a collection of potentially
relevant documents) and enables users to ask a concrete
question to which the system provides a single answer.

For example:

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

Answer: 38.

While question answering is obviously related to the
core area of web search, it is nowadays an umbrella term
for such research issues as which different types of ques-
tions exist, and how they should be handled; how a set
of documents that potentially contain the answer can
be analysed and compared (do they provide conflicting
answers?); and how specific information (the answer)

can be reliably extracted from a document without ig-

noring the context. Question answering is in turn re-
lated to information extraction (IE), an area that was
extremely popular and influential when computational
linguistics took a statistical turn in the early 1990s. IE
aims to identify specific pieces of information in specific
classes of documents, such as the key players in com-
pany takeovers as reported in newspaper stories. An-
other common scenario that has been studied is reports
on terrorist incidents. The task here consists of mapping
appropriate parts of the text to a template that specifies
the perpetrator, target, time, location and results of the
incident. Domain-specific template-filling is the central
characteristic of IE, which makes it another example
of a “behind the scenes” 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. e., words that occur very fre-
quently in the text in question but less frequently in gen-
eral language use) and determine which sentences con-
tain the most of these “important” words. These sen-
tences are then extracted and put together to create the
summary. In this very common commercial scenario,
summarisation is simply a form of sentence extraction,
and the text is reduced to a subset of its sentences. An
alternative approach, for which some research has been
carried out, is to generate brand new sentences that do

not exist in the source text. An alternative approach, to
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which some research is devoted, is to actually synthesize
new sentences, i. €., to build a summary of sentences that
need not show up in that form in the source text. This re-
quires a certain amount of deeper understanding of the
text and therefore is much less robust; furthermore, such
an approach is to a good extent geared towards a par-
ticular domain or text genre, since particular knowledge
is needed to perform the step of abstracting from the
source text to its “content’. Synthesizing a summary now
in turn is a case of text generation — the production of
new text, either from other text (as in summarization),
or from a set of non-textual data. This can be applied
whenever reports are needed that describe how certain
data streams develop over time. Such systems have been
built for generating weather and air quality reports, or
for summaries of medical diagnosis data. However, a
text generator is in most cases not a stand-alone applica-
tion but embedded into a larger software environment,
such as into a clinical information system where patient
data is collected, stored and processed, and report gen-

eration is just one of many functionalities.

There are many Czech research groups working on inter-
national (e. g., English) applications. Only a part of the
HLT effort in the Czech Republic is dedicated partic-
ularly to Czech. There are many NLP-components for
Czech, such as spell-checkers, corpora, morphological
taggers and valency lexicons, along with a Czech col-
location analyser (Word Sketch Engine for Czech, de-
veloped at the Masaryk University in Brno [36]) and a
manifold research of speech recognition and generation,
but not many more complex HLT applications ready to

use in the industry.

To the best of our knowledge, there is just one working
question-answering system reported for Czech, devel-
oped by researchers at the Masaryk University in Brno
- UIO (standing for the Czech “Artificial Intelligence
of a Monkey”) [37]. UIO can ask databases and the

web. In its current version, UIO can be used for asking

questions about train and coach timetables, cinema and
theatre performances, about currency exchange rates,
name-days and on the Diderot Encyclopedia. For all do-
mains UIO has an accuracy rate about 80%. A compet-
ing (so far no-name) system is being developed at the

University of West Bohemia.

A simple conversational dialog system was developed at
the Institute of Formal and Applied Linguistics, Charles
University in Prague in collaboration with the Faculty
of Cybernetics at the University of West Bohemia in
Pilsen and, to a lesser extent, with some other consor-
tium partners in the FP-6 Companions project [38]. A
human-like avatar converses with seniors about their re-
spective personal photograph collections and life stories

(39, 40, 41].

The Text-Mining Research Group at the University of
West Bohemia is developing a User Profile Generation
system [42]. This system performs text-mining on the
documents gathered and viewed by a user. It uses the
(user-approved) information to recommend particular
documents on further searches as well as to estimate the
user’s expertise in a given domain. This application can
be used e. g., as a support of digital libraries. WebGen, a
similarly-named application developed at the Masaryk
University in Brno (LSD lab [43]) is a dialog-based sys-
tem that helps visually impaired people generate web

presentations in Czech. It is still in development [44].

The Department of Computer Graphics and Multime-
dia FIT BUT Faculty of Information Technology at
the Brno University of Technology in Brno delivered
speech-processing software that adds semantic labels to
speech transcripts (Speech Tagging, [45]). The client
side is an HTML user interface in a web browser ac-
cessing functionality provided by the server. The server
enables upload and analysis of speech records. The user
is able to define and manage so called “tags”, which are
groups of semantically related keywords. If some key-

word is found in some record, the record is tagged cor-

62



respondingly. This service would be useful in e. g, crisis
management, when it is suitable to classify phone calls
according to words spoken, but, to our knowledge, it has

not been employed in real applications yet.

The Faculty of Cybernetics at the University of West Bo-
hemia in Pilsen has developed several speech-based ap-
plications for Czech, such as a dialog system with train
timetables or a dialog system for students registering for
exams on the phone (University VoiceXML informa-
tion system [46]). Their research groups run numerous
projects aimed at assisting people with hearing impair-
ments, e. g., by translating between Czech and (Czech)
sign language. Another useful application (developed in
Pilsen) is a voice-controlled system for dentists [47]. It
works in two modes: in the first, it reads the record of a
tooth in the mouth of the patient. In the second mode,
it records the information that the dentist dictates and
updates the status of the given tooth. Voice-control is
essential there, since the dentist is not allowed to touch
either a screen or controls on a dictation device while

examining the patient.

The research groups from the University of West Bo-
hemia and from the Institute of Formal and Ap-
plied Linguistics at the Charles University in Prague
participated in the international MALACH project
(MALACH stands for “Multilingual Access to Large
Spoken Archives” and means “messenger angel” in He-
brew) [48]. They were in charge of speech recognition
and semantic indexing of testimonies recorded in Czech
and other Slavic languages. The Charles University now
hosts one of the local access points to the archive of testi-
monies of holocaust survivors. (Other access points are
located in the USA, Germany, Hungary, Izracl and Aus-

tralia)

The nearly 52,000 videotaped testimonies of the Shoah
Foundation Institute’s Visual History Archive were
recorded primarily between 1994 and 1999 in 56 coun-
tries and in 32 languages. While the majority of the

interviews are with Jewish Holocaust survivors, the
archive also includes the testimonies of political prison-
ers, Sinti and Roma (Gypsy) survivors, Jehovah’s Wit-
ness survivors, survivors of eugenics policies, and homo-
sexual survivors as well as rescuers and aid providers, lib-
erators, and participants in war crimes trials.

The archive is accessible through an online interface,
which enables the users browsing and viewing the tes-
timonies, deploying an index of 55 thousand keywords
and key phrases. The access point in Prague stores more
than 500 testimonies in Czech, with average duration
of 2 hours. Other testimonies have to be ordered online
from the other access point, which usually takes a few

hours.

Miscellaneous

4.3.1

It would be misleading to judge the NLP-HLT research
of the respective countries only on the basis of how many
resources and applications for their national language
they have produced. In fact, there is a vicious circle in
the NLP-HLT research for small languages: the grant
agencies as well as the government want to support only
the best teams. The best teams are the ones that produce
the most internationally recognized publications. These
are significantly easier to achieve in research that has in-
ternational impact. While almost any improvement in
any issue is interesting to report on big or strategic lan-
guages such as English, Chinese or Arabic, a research
with the same outcome has a grossly humbler impact
when reported on languages that are interesting only for
their native speakers. To produce a good publication on
asmall language, a real breakthrough is needed, whereas,
obviously, breakthroughs cannot be counted on to hap-
pen regularly. Besides, even if a language-dependent re-
sult for a small language is considered a breakthrough
by the local research community, it is still difficult to
present to international reviewers who are not famil-

iar with the language. Also, language-independent solu-
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tions are generally preferred to the language-dependent
ones, since their commercial application is cheaper. En-
glish is the natural first-choice language to experiment
on in the European context, as there are comprehen-
sive high-quality resources available for English. Also,
the results are more easily compared within the inter-
national community. As a consequence, national teams
focus on English rather than relying on research on their
national language. This is to be kept in mind when as-
sessing the quality of national HLT/NLP research and
development. A poor inventory of good HLT applica-
tions and resources for a small language does not neces-
sarily imply poor research, but it can be a serious indi-
cator of lacking governmental support policy. Targeted
governmental support of national-language HLT is vital
for language communities whose markets are too small
for national-language HLT to be endorsed by the pri-

vate sector.

4.4 EDUCATIONAL
PROGRAMMES

From the historical point of view, the terms “compu-
tational linguistics”, “natural language processing” and
“speech recognition” have been used for a longer time
than the term language technologies, at least in the con-
text of research and education. No matter the name, the
disciplines related to natural language comprise a num-
ber of related subjects of research and education: theo-
retical linguistics, corpus Iinguistics, computer science,
mathematics, machine learning etc.

Below, we list Czech institutes and departments focus-
ing on research and education in computational linguis-
tics and language processing. The list also provides infor-
mation about their core research areas (CL — computa-
tional ling., CoL - corpus ling., TL — theoretical ling.,
ASR - automatic speech recognition) and what study

programs they offer, if any.

Charles University in Prague

= Institute of Formal and Applied Linguistics (http:
//ufal.mff.cuni.cz); CL, TL, ASR; BSc, MSc, PhD.

= Institute of Czech National Corpus (http://ucnk.ff.
cuni.cz/english/index.php); CoL; PhD.

= Institute of Theoretical and Computational Linguis-

tics (htep://utklff.cuni.cz); CL; PhD.
University of Economics in Prague

= Department of information and knowledge engi-
neering (htep://kiziS.vse.cz/); datamining, semantic

web, ontologies; BSc, MSc, PhD.
Czech Technical University in Prague

= Department of Cybernetics (http://cyber.felk.cvut.
cz/); robotics, artificial intelligence; BSc, MSc, PhD.

= Department of Circuit Theory (http://noel.feld.
cvut.cz/speechlab/start.php?page=projects&lang=
en#2); ASR; BSc, MSc, PhD.

Masaryk University, Brno

= Natural Language Processing Centre (http://nlp.fi.
muni.cz/en/nlplab); CL, ASR.

= Department of Czech Language (htep://www.
muni.cz/phil/2117002lang=en); CL, TL; BSc,
MSc, PhD.

University of West Bohemia

= Department of Cybernetics (http://www.kky.zcu.
cz/en); ASR; BSc, MSc, PhD.

Technical University of Liberec

» Laboratory of Computer Speech Processing (hteps:
//www.ite.tul.cz/speechlabe/); ASR.

Brno University of Technology

» Speech Processing Group (http://speech.fit.vutbr.
cz/); ASR.

= Natural Language Processing Research Group (http:
//www fit.vutbr.cz/research/groups/nlp/index.

php?lang=en); CL.
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Charles University in Prague, Faculty of Mathematics
and Physics is offering the European Master Program in
Language and Communication Technologies as a part
of its MSc. study program as well as PhD program.
Thanks to this activity, the Faculty can welcome stu-
dents from abroad who also give new impulses to their
Czech colleagues.

The natural language research in the private sector is not
very common in the Czech Republic and is only repre-
sented by small companies (e. g., Lingea, Captaworks,
LangSoft) and by spin-offs of university teams (e.g.,
SpeechTech — University of West Bohemia, Phonexia —
University of Technology in Brno).

The study programs the institutes offer emphase both
theory and practice. Unfortunately, a demand for such

experts is very low in the Czech Republic.

4.5 NATIONAL PROJECTS AND
INITIATIVES

Industrial deployment of language technologies is not
widespread in Czechia. Businesses specialized in LT are
rare. The same holds for research & development de-
partments of larger companies.

Web search engines and services (Seznam, Centrum,
Google etc.) are nowadays generally capable of perform-
ing morphological analysis and lemmatization. Google
offers phrase-based machine translation of web sites and
user-supplied text both to and from Czech. Seznam pro-
vides online dictionaries between Czech on one side and
English, German, French, Italian, Spanish or Russian on
the other side. However, they don’t provide translation
of running text.

There are companies developing and publishing bilin-
gual electronic dictionaries as Windows applications.
These typically contain morphological analysis / lemma-
tization, some of them also a sort of ontology. Cell

phone manufacturers can use a Czech version of T9. Of-

fice software packages (such as Microsoft Office 2010)
provide Czech spellchecking, grammar checking, some-
times also machine translation and automatic speech
recognition (voice input).

Phone switchboards and help/information applications
employing automatic speech recognition are virtually
unheard of. There have been pilot projects with ASR by
university teams specialized in ASR (most notably the
University of West Bohemia in Pilsen and the Techni-
cal University in Liberec) but there is no wide industrial
application of such technologies.

Czech speech recognition was commercialized by New-
ton Technologies company — a spin-off of the Technical
University in Liberec.

Most of the government-originating funding programs
are maintained by the Czech Science Foundation
(GACR) and focused on basic research. Recently
(2009), a new Technological Agency of the Czech
Republic (Technologickd agentura Ceské republiky,
TACR) has been established, which shall focus on ap-
plied research. However, there are probably no LT-
related projects funded by TACR yet.

4.6 AVAILABILITY OF TOOLS
AND RESOURCES FOR CZECH

Table 7 (p. 66) summarizes the current state of language
technology support for the Czech language. The rating
for existing tools and resources is based on assessments
of leading experts (0 is worst, 6 is best).

The key results for the Czech language are as follows:

» While some specific corpora of high quality exist,
a very large syntactically annotated corpus is not
available.

= There is a highly elaborated syntactically annotated
corpus for Czech. However, the corpus is not avail-
able for free (can be bought via LDC). Several ex-

tending annotations (coreference, discourse etc.) are
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7: State of language technology support for Czech

being performed on top of the corpus, but they are

not yet finished.

For Czech, a large text corpus exists, but it is not
available for automatic processing (only for online

searching).

Semantics is more difficult than syntax; text seman-
tics is more difficult than word and sentence seman-

tics.

Many of the resources lack standardization, i. e., even
if they exist, sustainability is not given; concerted
programs and initiatives are needed to standardize

data and interchange formats.

Research has been successful in designing particular
high quality software, but it is nearly impossible to
come up with sustainable and standardized solutions

given the current funding situations.

There is an ontological resource for Czech (even
mapped to other European ontological resources)

but its coverage is limited.

Speech Recognition of Czech is researched at sev-
eral universities and workplaces but free tools and

data are not available.

The main problems of large vocabulary speech rec-

ognizers are in specific Czech language modelling.

For speech synthesis, open-source packages are
available, but more natural voices are available only

in commercial applications.

Czech dialogue systems are very little used due to
poor accessibility of high quality speech recognition

modules of Czech.

For the web secarch, there is enough room both

for improving existing popular local search engines

66



through the academia-industry collaboration, and

for introducing a new one.

To conclude, in a number of specific areas of Czech lan-
guage research, we have software with limited function-
ality and resources with limited scope/complexity avail-
able today, and only some of them open-source. Obvi-
ously, further research efforts are required to meet the

current deficits.

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 above tables show that LT resources and tools for
Czech clearly do not yet reach the quality and cover-
age of comparable resources and tools for the English
language and some other ‘larger’ languages in EU. And
there are still plenty of gaps in English language re-
sources with regard to high quality applications.
Today’s text analysis components and language re-
sources cover the linguistic phenomena of Czech only
to a certain extent; they mostly form part of appli-
cations involving shallow natural language processing,
e. g., spelling correction.

However, for building more sophisticated applications,
such as machine translation, there is a clear need for re-
sources and technologies that cover a wider range of lin-
guistic aspects and allow a deep semantic analysis of
the input text. By improving the quality and coverage of
these basic resources and technologies, we shall be able

to open up new opportunities for tackling a vast range

of advanced application areas, including high-quality

broad-based machine translation.

4.8 CONCLUSIONS

In this series of white papers, we have made an impor-
tant effort by assessing the language technology support
for 30 European languages, and by providing a high-
level comparison across these languages. By identifying
the gaps, needs and deficits, the European language tech-
nology community and its related stakeholders are now
in a position to design a large scale research and devel-
opment programme aimed at building a truly multilin-
gual, technology-enabled communication across Europe.
The results of this white paper series show that there is a
dramatic difference in language technology support be-
tween the various European languages. While there are
good quality software and resources available for some
languages and application areas, others, usually smaller
languages, have substantial gaps. Many languages lack
basic technologies for text analysis and the essential re-
sources. Others have basic tools and resources but the
implementation of for example semantic methods is still
far away. Therefore a large-scale effort is needed to attain
the ambitious goal of providing high-quality language
technology support for all European languages, for ex-
ample through high quality machine translation. In the
case of the Czech language, we can be cautiously opti-
mistic about the current state of language technology
support. There is a viable LT research community in the
Czech Republic, which has been supported in the past
by various research programs. A number of resources
and technologies have been produced for Czech. How-
ever, the scope of the resources and the range of tools are
still very limited when compared to the resources and
tools for the English language, and they are simply not
sufficient in quality and quantity to develop the kind
of technologies required to support a truly multilingual

knowledge society.
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Nor can we simply transfer technologies already devel-
oped and optimized for the English language to han-
dle Czech. English-based systems for parsing (syntactic
and grammatical analysis of sentence structure) typi-
cally perform far less well on Czech texts, due to the spe-
cific characteristics of the Czech language.

The Czech language technology industry dedicated to
transforming research into products is currently frag-
mented and disorganized. Most large companies have
either stopped or severely cut their LT efforts, leaving
the field to a number of specialized SMEs that are not ro-
bust enough to address the internal and the global mar-
ket with a sustained strategy.

Our findings show that the only alternative is to make
a substantial effort to create LT resources for Czech,
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 vital to develop a new infrastructure and a more
coherent research organization to spur greater sharing
and cooperation. Finally there is a lack of continuity
in research and development funding. Short-term co-
ordinated programmes tend to alternate with periods
of sparse or zero funding. In addition, there is an over-
all lack of coordination with programmes in other EU
countries and at the European Commission level.

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

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

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

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

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

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

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

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

META-NET is a Network of Excellence partially
funded by the European Commission. The network cur-
rently consists of 54 research centres in 33 European
countries [49]. 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 ranging
from houschold electronics, machinery and vehicles to
computers and robots. Launched on 1 February 2010,
META-NET has already conducted various activities in
three lines of action.

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 seeks 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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Témé&F 100 odbornikd na jazykové technologie - zdstupci zemi a jazykd zastoupenych v projektu META-NET -
prodiskutovali a zformulovali kli¢ové vysledky a zavéry Série Bilé knihy na zasedéni projektu META-NET v Berliné

v Némecku ve dnech 21.-22. fijna 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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