R1

7/17/2008

Serbian module for Nood

Faculty of Philology, Belgrade
Milos Utvi¢, misko@matf.bg.ac.yu

Faculty of Mining and Geology, Belgrade
Ranka Stankovié, ranka@rgf.bg.ac.yu

lvan Obradovi¢, ivano@ragf.bg.ac.yu

Faculty of Mathematics, Belgrade

Dusko Vitas, vitas@matif.bg.ac.yu

The 11h NoodJ Conference,
Budapest, June 8-10, 2008




1. dia

R1 RankaS; 2005.05.26.



(R+<E>)evolution of Serbian module

At the beginning it was the Intex,
2004: First migration to the NooJ (v.1.x)

2007: Problem of XP/Vista language support for
Serbian

2008: Second migration to Nooj (v2):Nooj Module
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Overview of evolution

« Qverview of resources for Serbian
« Specific features of Serbian

« The approach to Intex -> Nooj migration of
lexical resources (WS4LR — Convert Intex to
Nooj ~ Migration software & scripts)

* Migration results — Serbian module for NooJ
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Dictionaries for Serbian

Dictionary of simple words ~ 120.000 lemmas (DELAS
format)

Dictionaries of proper names ~ 25000 lemmas (like D.
Maurel: Prolntex formats)

Dictionary of compound words
(compound nouns, prepositions, conjunctions and adverbs,
compound toponyms and proper names)

Auxiliary dictionaries (special purpose filter dictionaries and
auxiliary dictionaries for the processing of particular texts)
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Intex transducers for Serbian

* Transducers for description of inflectional
classes

 DELAS to DELAF transformation (~ 350 noun
transducers, 60 adjective transducers and 440
verb transducers) = NoodJ format
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An example — class TACYAN

TACYAN = <E>(<E>/atk+m+s+1+g + <E>/atk+m+s+4+q) + <L><B><R>a(<E>/atk+m+s+2+g +
<E>/atk+m+s+4+v + <E>/ate+m+w+2+g + <E>/at+e+m+w+4+qg + <E>/ate+f+s+1+g +
<E>/ate+f+s+5+g + <E>/atk+n+s+2+g + <E>/ate+n+w+2+g + <E>/at+e+n+w+4+g +
<E>/at+e+n+p+1+g + <E>/a+e+n+p+4+g + <E>/a+e+n+p+5+Qg) +
<L><B><R>e(<E>/at+e+m+p+4+g + <E>/a+e+f+s+2+qg + <E>/a+e+f+w+2+g + <E>/a+e+f+w+4+(g
+ <E>/atet+f+p+1+g + <E>/a+e+?+p+4+g + <E>/a+e+?+p+5+g) + <L><B><R>i(<E>/a+d+m+s+1+g
+ <E>/ate+m+p+1+g + <E>/a+te+m+p+5+g + <E>/a+d+m+s+4+q + <E>/a+e+m+s+5+Qg) +
<L><B><R>ija(<E>/b+e+m+w+2+g + <E>/b+e+m+w+4+g + <E>/b+e+f+s+1+g +
<E>/b+e+f+s+5+g + <E>/b+e+n+w+2+g + <E>/b+e+n+w+4+g + <E>/b+e+n+p+1+g +
<E>/b+e+n+p+4+g + <E>/b+e+n+p+5+qg) + <L ><B><R>ije(<E>/b+e+m+p+4+g +
<E>/b+e+f+s+2+g + <E>/b+e+f+w+2+g + <E>/b+e+f+w+4+g + <E>/b+e+f+p+1+g +
<E>/b+e+f+p+4+g + <E>/b+e+f+p+5+g + <E>/b+e+n+s+1+g + <E>/b+e+n+s+4+g +
<E>/b+e+n+s+5+Q) + <L><B><R>ijeg(<E>/b+e+m+s+2+g + <E>/b+e+m+s+4+v +
<E>/b+e+n+s+2+Qq) + <L><B><R>ijega(<E>/b+e+m+s+2+g + <E>/b+e+m+s+4+v +
<E>/b+e+n+s+2+Qq) + <L><B><R>ijem(<E>/b+e+m+s+3+g + <E>/b+e+m+s+7+g +
<E>/b+e+n+s+3+g + <E>/b+e+n+s+7+g) + <L><B><R>ijemu(<E>/b+e+m+s+3+g +
<E>/b+e+m+s+7+g + <E>/b+e+n+s+3+g + <E>/b+e+n+s+7+Q) +
<L><B><R>iji(<E>/b+e+m+s+1+g + <E>/b+e+m+s+4+q + <E>/b+e+m+s+5+g +
<E>/b+e+m+p+1+g + <E>/b+e+m+p+5+Qg) + <L><B><R>ijim(<E>/b+e+m+s+6+g +
<E>/b+e+m+p+3+g + <E>/b+e+m+p+7+g + <E>/b+e+m+p+6+g + <E>/b+e+f+p+3+g +
<E>/b+e+f+p+7+g + <E>/b+e+f+p+6+g + <E>/b+e+n+s+6+g + <E>/b+e+n+p+3+g +
<E>/b+e+n+p+7+g + <E>/b+e+n+p+6+Qg) + <L><B><R>ijima(<E>/b+e+m+p+3+g +
<E>/b+e+m+p+7+g + <E>/b+e+m+p+6+g + <E>/b+e+f+p+3+g + <E>/b+e+f+p+7+g +
<E>/b+e+f+p+6+g + <E>/b+e+n+p+3+g + <E>/b+e+n+p+7+g + <E>/b+e+n+p+6+Qg) +
<L><B><R>ijih(<E>/b+e+m+p+2+g + <E>/b+e+f+p+2+g + <E>/b+e+n+p+2+qg) +
<L><B><R>ijoj(<E>/b+e+f+s+3+g + <E>/b+e+f+s+7+Q) + <L><B><R>ijom(<E>/b+e+f+s+6+Q)
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Serbian morphological system

glumac /actor/ ms1w
Inflectional level: glumac, glumca, glumcu, glumce...

Derivational level:
N+Dem: glumci¢c A+Poss: glumcicev...
N+Aug+MG: glumcina... A+Poss: glumcinin...
N+Aug+Dem+MG: glumcinica ...
N+GM: glumica... A+Poss: glumicin...
N+GM+Dem: glumicica... A+Poss: glumicicin...
A+Rel: glumaciki...

~ several thousand of word forms
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Some Serbian FST

 Derivational transducers in Serbian

« Specific transducers (for instance, identification
of acronyms or numerical expressions with
appropriate inflectional and derivational
properties)

dvadesetpetogodisxnxi = 25-godisxnxi
(25 years old)
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Alphabets of Serbian

S, — SX
Use of two alphabets d,n — dx
C,4 —> cy
4 Official Cyrillic alphabet | & h—>cx
d Egergl)an Latin alphabet (also widely 3 K —> 7X
(1 Absence of a unique transliteration nj,He — NX
procedure in any of the standard coding lj,b — Ix
schemas ’
dz,i1 —> dy

Eg. CunbepwmajH = Silberstajn
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The problem in migration

Developed resources are kept in transliterated Latin alphabet
(with the adopted transliteration scheme)

glumcyicx

N

glumcic anymyuh
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Consequences

Intex Delas entry: §,l0 — SX

ponesxto,PRO13+Indef+ProN d,h — dx

. Different c,;’q — Cy

Nooj: inflectional S’h—>CX

ponesxto,ponesxto,PRO+FLX=PRO13+Indef+ProN classes Z,XK — ZX
ponesto,ponesxto,PRO+FLX=PRO13_lat+Indef+ProN nj,lb — NX

noHewTo,ponesxto,PRO+FLX=PRO13_cir+Indef+ProN lj,rb — IX
dz,u — dy

delas-im.dic -> ascdelas-im.dic, latdelas-im.dic, cirdelas-im.dic
delas-gl.dic -> ascdelas-gl.dic, latdelas-gl.dic, cirdelas-gl.dic
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Dilemma

Use the same lemma (transliterated option):
cyudovisxta,cyudovisxte.N+hum:ns2v:np1v:np2v:np4v:npdSv

cyudovisxta,cyudovisxte,N+Hum+n+s+2+v
cyudovisxta,cyudovisxte,N+n+p+1+v
cyudovisxta,cyudovisxte,N+n+p+2+v

cyudovisxta,cyudovisxte,N+n+p+4+v
cyudovisxta,cyudovisxte,N+n+p+5+v

cudovista,cyudovisxte.N:ns2v:np1v:np2v:np4v:np5v

/ vyygoBuwiTa,cyudovisxte.N:ns2v:np1v:np2v:np4v.npSv
cudovista,cyudovisxte,N+n+s+2+v yygosuwTa,cyudovisxte,N+n+s+2+v
Ccudovista,cyudovisxte,N+n+p+1+v yyposuwTa,cyudovisxte,N+n+p+1+v
Ccudovista,cyudovisxte,N+n+p+2+v yypgoBuwTa,cyudovisxte,N+n+p+2+v
Ccudovista,cyudovisxte,N+n+p+4+v yypgoBuwTa,cyudovisxte,N+n+p+4+vy
Ccudovista,cyudovisxte,N+n+p+5+v yypgosuwTa,cyudovisxte,N+n+p+5+v
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WS4LR - Overview

* Canvert Intex to Nooj

Aalae NN 3 Options
D:‘jclz), Delaf
Graph, Text of file f ion: [Del
Jf:f_,)f.], SA L ile for conversion: |Delas g B
4 ) for code jon: | PrekodDelas 188552 pl
Inflexion? P9 ok peee o shon | : e | | e
Remove Code of the Flective Class W Keep ASCI| lema
H g—DHEM:"T i A Path with files form fornversion (FROM):
T “:nze 0 g; @; C:\Documents and Settings"Ranka' My Documents'\\Wisual Studio
+ onftert Projects \MF\Convert ToNooJ\ConvertCP\bin* Debug Original
2 E'adf'sk:_ i Path for new files (TO):
+ N.IB aQ Tpanisiar @‘; C:\Documents and Settings®Ranka' My Documents'\Wisual Studio
+ Py Projects\MF\Convert ToNooJ'\ConvertCPbin' Debug'\New
il Path with Perl scripts files (SCRIPTS):
[#- PedSkriptoviRazni = " - = .
- Pes Sreytoni = C.-\Docqments and Settings\Ranka'\My DD_CL_lments\‘_wsual Stludlo
e vl Projects\MP\Convert ToNooJ\Convert CPbin\Debug\Ped Scripts Delas
= HES;'JS' Editor/\Vigwer:
[+ New T g stho
5 New28582 C:\Program Files'Windows NT \Accessores wordpad exe
tx)- Corpus Current status:
[+ Delaf Sl
[#- Delas
[+ New38555
+ NPT“.IASC Attributes i:}ireac:tcr;.r
(=) Original I :
[ Comus Creation Time |8.3.2004 18:18:12
[+ Delas Last Access Time | 8.4.2005 0:00:00
- gt Last whrite Time  |8.3.2004 18:18:14
i Extension |
[+ delact L
C:\Decuments and Settings\Ranka\My DocumentsiVisual Studio
(RS Full Name | iectsMF\DVitas
: ~Convert|N.sln ot
- ConwvertIN suo Name D“"r'm
_--ConvertCP.EAF‘ Parent |MF
- ConvertCPEap.doc Bodt [
i+ SetupVizuelizacija r
i IntexGooaleApi zio b s

e T NooT ConTarance.
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WS4LR — properties

™ NooJ Community Edition - [_properties.def] £
mC File Lab Project Info Edit Windows -8 x

>

# PRO - pronouns .

PRO case = 1+ 2 + 3+ 4 + 5+ 6 + 73 properties.def
PRO numbesr = 5 + p; -

PRO gender = m + £ + n;

PRO animateness = v + g + g;

PRO negation = i;

¥ 2 - adjectiw

& gender = m + £ + n;

Aoecage =1L +.2 + 3.+ 4 + 5.+ &6 + T;

L number = =5 + p;

h_animateness = srcead: g

L degree =varist b digg

& definiteness = d + k;

& derivational = DerAHa + DerArisatilIrati + Der@vatiIvati + DerAvatiUvati + DerCijskiTorski + DerCire
& dialectic = Ek + Ijk;

& distribution = Rat + Col + Cr + E1 + Ij + Indef + Mat + Neg + Ord + P + PP + Po + Pos + PosQ + Pos|

# Vv - verb

¥ Eoym S lcoECR b HEedE & EebiG o TR b Beaiiyg
V_person = x + ¥ + Z;

V_negation = h + 1i;

V_number = 5 + p;

V_syntactic = Ref + Iref + RefIref;

V derivational = Deradhufiu + DerArisatiIrati + Der&ZtiIrati + DerAtiOvati + DerZudhu + DerAvatilvati +
¥V dislectic = Cr + Ek + Tjk;

V distribution = Bux + Imperf + Impref + It + Perf + Sr + tr + Tr;

| e
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Results of dictionary conversion

o

Small dictionaries (all in one)

Bigger dictionaries (one each)
\A
Dictionary | Alphabets |  Intex Nooj | Compiled
delaf-gl[Asc] Asc 439.525 556.027 yes
delaf-glLat Lat 556.027 yes
delaf-gICir Cyr 556.027 no
delafm[Asc] | Asc 230.406 512.679 yes
delaf-imLat Lat 512.679 yes
delaf-imCir Cyr 512.679 no
delaf-pr{Asc] Asc 358.038 | 1.710.409 yes
delaf-prLat Lat 1.710.409 yes
delaf-prCir Cyr 1.710.409 no

Dictionary Intex Nooj
delaf-ad 2.997 6.981
delaf-br 1.061 9.200
delaf-dummy+ 194 1.587
delaf-ENimena 1.267 3.908
delaf-ENprez 6.504 20.460
delaf-imena 16.102 49.988
delaf-im-nove 159 989
delaf-imPoznati 74 225
delaf-int 142 308
delaf-par 92 205
delaf-pre 170 361
delaf-prefix+ 76 153
delaf-prez 105.239 | 593.694
delaf-top- 34531 | 332.588
delaf-zm 1.452 11.135
delacf-ad 98 216
delacf-con 9 19
delacf-im 57 266
Dissamb 576 2.957
FamousPeople 1.060 2.141
slskracenice- 3 6
sluzvici 10 24

129 291

spredlozi

LI RN “PA S AN A
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™ mad Comminiby Lo

Fe a0 Progcl Wl BRC YWndowes

= Brogawma
=1
Brogl-28
= Brog 1 (0-55%
B 259

LY R L T TR e s L= Ly Ry Sy LRy L 1

X

B RaxseeCir. mop | Rodicd]

Graph conversion

Sertaae (Cymilec) |Sarbe ] Spriscte goesyrar cormam of 35 graphs
i
Broj L0055 e
TR
WA E:
net ! & e
A |meet I|I "--_l [ Bej 255 | .
ekl 5 __K—[x'h cun v sl
"'f e — = RaznoAsc.nog [Modified]
RET o
[ '-\._"'"--._\_ - 3 J‘"r Serbian (Cynllic) (Serbia) Syntactic grammar consists of 28 graphs.
"-_l T eTeTHHY o
3 i .
kY . Broj100-999
IRECTA F;
Y |mpmcta s dve
Y, |HeTpieTy ¥ tri
[ 0 cyetiri
MRS TE pet
CETIRECTO sxest
OCARCED sedam
AERETETE | )
devet
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dwvesta
tristo
cyetristo
petsto
SXEesto
sedamsto
osamsto
devetsto
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Results of graph conversion

= NooJ Community Edition - [Derivacijalat+.nom [Modified]]

BC File Lab Project Info Edit Windows

Serbian (Cyrillic) (Serbig) Morphological grammar consists of 28 graphs.

NewAugmen-m

Angmentatives of musculine gendernouns with suffix -én

begining of the noun restore the palatelized consonant

rastore the suffix -ac of the basic lemuma 13t constraint

~——( E=1) (
NounB <SNounB NounE

_—
e
L
L
:
B
)

e word

Iy

Ind constraint computing of a DELAF lemima

Fal Y

¥
<wxy$5uf$ S N+Dummy = {SNounBSPSNounE $5uf$S, SNounBSPSNounE S Suf#a,NSlS#+E\IG+I\'gFAug+B$2I

|
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Corpus of Serbian

* Three short stories:
— Filip David: Prica o turskom casovnicaru
— Pavle Ugrinov (V. Popovic€): Voznja tramvajem
— Aleksandar Tisma: Hiljadu i druga noc
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About the corpus
Size: ~ 2.500 diff. simple words
The most frequent: i (177), u (152), je (124)
The most frequent bigrams (4608 diff.): da je (14)

<N+NProp> 79 (Gabrijel, Turgin, Svajcarska, ...)

UNKNOWN (~40): bledunxavomusavih, ugasitozeleni,...

or ne+Adj, naj+Adj|,... aprox. by productive grammars
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Superlativ

- (——=Z= )

I M

pridev

¥ 4

<Spridev=:A> <Spridev,A+Superlativ>

<A+Superlativ>
-david.not posla ga u jednu od najvecxih
-david.not Paskala, tog filozofa koji je najvisxe
-tisma.not je omogucxavalo da u sledecxi najblizxi

-tisma.not te mi je zapravo bilo

najkorisnije

-tisma.not i po istom logicynom rasporedu najmanxih

-tisma.not da im je to, razgovor,

7/17/2008

najglavnije
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=D

ludnica u maloazijskoj

od svih zapadnxaka bio zapisan
hotel stignu takodxe s nekoliko
da sledim u stopu taj
udalxenosti, kao ja. Kad smo

? | o cyemu mogu tako
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<A+Col> <N-Hum>

an-tisma.not lucyno spusxtenim zaliscima kao zift crne kose - ocyas sam
an-tisma.not su na nxima gradile lake bele krune , tekla je recy,
an-ugrinov.not prixavom sjaju ogledao jedan niski zxuti oblak u zxurnom
an-ugrinov.not povijen, pogleda uprta u taj zxuti oblak , zxuti veliki
an-ugrinov.not jurio po povrsxini prixave reke, zxutu poslasticyarnicu
an-ugrinov.not jedna velika suncyana pega. Velika zxuta ladxa iznutra
an-ugrinov.not najzad u tacyku, u mali, beli beleg. Ponovo se otkrivala
an-ugrinov.not prodavca sladoleda kraj svojih plavih kola sa dve sjajne kupe,

an-ugrinov.not iznicye nasred sxiroke rondele tog zelenog ostrvca, nxegovu
nesumnxivu i konacynu
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<V> <N+VN>

an-david.not sebe!" Ove recyi probudisxe
interesovanxe visxeg savetnika. On Ixubazno umoli

an-david.not vremena. Ukratko, dragi prijatelxu, on
izrazxava misxlxenxe da vreme ne mozxe biti

an-david.not su mnogi, cyuvsxi zvuk vremena, imali
osecxanxe da slusxaju muziku

an-david.not oblasti vremena nisu, na zxalost, izazvala
interesovanxe onih kojima su bila namenxena

an-david.not svakom slucyaju, ustalxeno je misxixenxe
da rastrzana i neuralgicyna Evropa

an-tisma.not potragu, znajucxi da me inacye cyeka
bdenxe u zxeleznicykoj cyekaonici, ukoliko me
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Thank you for your attention!
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