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Unknown word

Words net present in a electronic dictionary: but
found: In  Unrestricted texts during a
morphological’ analy/sis:

TVpPEs off UNKAGWRAI WOrdS Nl SErdians

s text-specific words (proper names representing
fictional characters, sequences of foreign language
WOIdS ...),

= Missing| words (name entities, abbreviations, dialect
WOrds ...)

s results off regular derivation (gender motion, )




Regular derivation

Class of derivationall precesses Which induce cnangde to
the lexicall meaning 1N’ ar predictable way,

dgender | amplification: ofi POSS. and Verbal
motion Mmeaning relational AOURS
(diminutives,

: adjectives
dugmentatives)

Nislijar> | kuica Milam:> Milarov:| prcati:>
Nislijka: | > kucica (dim.) | Nada > Nadia. | pricanje
> Kucetna (aug. )t Nig s rnicki




Reg. derivation in morphoeloegical
e-dictionary. of Serbian

Results ofi reg., derivation represent a bread category: of
unknown| wWords, in; Serbiani (Including results! ofi regular
derivation firom proper Names)

SystematiC incorperation: of regularly derived lemmas Into
the e-dictionary:

o multiplies the size; of e-dictionary

o complicates itsimaintenance

o adds considerably to; the text ambiguity

0)

loses; relations; between basic word! and Its; derivatives,
soI dictionary can't be used for theranalysis of synonymy.
ielations

Incorporation of only those regularly derived lemmasi which
are present in paper dictionaries leads to serious
INCONSISteNcIes




Example

Devojka lttal gradskim; ulicama
(Girl- wanders ity streets.)

Mirjanarluta beegradskim ulicama.
(Mirjana wanders Belgrade; stheets:)

Mirjanar lttar tlicamar Beograda.
(Mirjana Wanders streets off Belgrade):




@ Noold

File Edit Lab Project ‘Windows Info DICTIOMARY
hﬂ LEZAN. LI I..]_ﬂLu.u"I': uj

| 1 f4TU: Apnotations # | |Language ir "Serbian (Cyrillic) (Serbia and Mon
¥ | |Temt Delimiter is: “rn [HEWLINE]

I_ : Text contains 4 Text Unit=s [TU=].
Shaw Annatations Text containes 96 characters.

TE 4+ rlrarme svm=TarAdsr -

Devoikea huta gradskom ulicama.

Ilirjana luta beogradskim ulicama.
Dlirjana luta ulicarna Beograda.

Dictionary of the text, dic [® Unknown words. ... [:”E”E|

Dictionary containg 18 entries Dictiohary containg 3 entries

devojka, NH+Hun+Ek+f+s+1+w

|luta, lutati, V+tImperf+It+Ireftit+y+ts
|luta, lutati, V+tImperf+It+Iref+tit+z+s
|luta, lutati, V+tImperf+It+Iref+P+z+=
ulicama, ulica, NH+f+p+3+g
ulicama, ulica, N+f+p+ée+g
ulicama, ulica, N+f+p+7+g
lgradskim, gradski, A+Fostatet+f+p+3+g
lgradskim, gradski, A+FPostatet+f+pt+é+g
lgradskim, gradski, A+Postatet+f+p+i+g
lgradskim, gradski, A+PosQ+atetm+p+i+g
lgradskim, gradski, A+FPosotatetmtpt+itg
lgradskim, gradski, A+PosQtatetmtp+T+g

R PR Jg VN MRGEETORT oy e Fo I s MR 08 A A Tty JCA ] e o el k] A EE

(BEeograda, UNENOWHN
IMiryana, TNENOWN
heogradskim, , UNENCWHN




Example 2

General ' Secretanry’ off the Communist Party
off Frrance; Ropert /FleL..

(Generaln sekretarn Komumisticke. partije
[rarcuskel Roperi:...)

surname; Z(/Fue)
feman number (“the first™)
conjunction “and™




Prolex

Since; 1996, the Prolex project COncermns

DIOPEr

MAMES Processing, particularly: toponymsiand

Inhabitant names, and stresses the neec
PIrOpPEer Names tegether.

to link

floday, the main motivation of the Prolex project:

IS tor develop armultilingual dictionary: of
names andi thelr relationships.

PIOPEN

RESEUICES Off Proper Nnames are developed for
severall European languagdes, Including Serbian




Prolex

<struct type="Prolex">
<struct type="pivot">
<fieat type="identifier">48715</feat>
<Struct type="prolexeme:>
<fieat type="language">sr</feat>
<fieat type="lemma">
Beograd
< [feat>
<fieat type="pos >name</feat>
<fieat type="category >proper name</feat>
< /[struct>
< /[struct>
< /[struct>




Prolex levels (layers)

Paris

Type :
Existence :

Nom relationnel :

Ad]. Relationnel
Holonyme :
accassibilite ;
Classifiant :
Traduction :

Encyclopedie :
Plus de details

Ville

Historique

Parisien

parisien

ile-de-France

France (Capitale), ile-de-France {(Capitale)
chef-lieu, préfecture de région, ville

Paris {allemand), Parigi (italien), Paris {portugais),
Paris {espagnol), Parijs {(hollandais), Paris (anglais),
77 (coréen)

Pariz {serbe

Péris

Type .
Existence :
Holonyme :
Encyclopedie :

Plus de détails

Célébrité
Historique
Grece antique
Wikipedia

Résultat contenant la séguence

Aeroports de Paris

Commune de Paris




General derivational hierarchy.
(regular derivation irem: topenyms)

Inflectioni lemma and “derivational™ lemmas

s

Male inhabitant Rel. adj. derved
from toponym

—

Poss. adj. derived from Female inhabitant Rel. ﬂdj dﬂ_l'i"f’ﬂd
male inhabitant I from inhabitants

Poss. ad]. derived from




Example off derivational

hierarchy. fior topenym Pariz
(Paris)

Pariz

—

Parizanin

Parizanka

(turski > Turska (Turkishi > Turkey), greki > Greka)




Hierarchy: off meanings

IHierarehy: off Mmeanings instead of hierarchy: of derived
forms (eg. “topenym X*, “which relates to X*, “male
iInhabitant off X, “which belongs ter male; inhabitant of X%,
“Which relates to allf inhabitants off X etc.)

Toponym

I_I_I_I_I_I_I

Rel. adj. Male Poss. adj. Female Poss. adj.  Rel. adj.
derived from inhabitant derived from inhabitant derived from derived
toponym male inhabitant female from
‘ i inhabitants




Superiemma

Superlemmal = “basic meaning " iemi which all ether
MEANINGs are derived.

ihe order' int which: derivations: happen' isn‘t iImportant,
only: derived meanings: arel relevant (these; meanings are
predictable inf casel ofi the regular derivation).

Superlemma

I_I_I_I_l

Derived Derived Derived
meaning meaning meaning




Derivationall suffixes (toponyms)

Derived forms Derivational sufifixes: | Inflection
class

Rel. adjectives | -5k7, -Ski, -Cki, ~CKi. A2

Pess. adjectives [ -ov, -ev, -1 Al
Female -Kd, N661
INhabitant ~/f7ja) N601

~/Cal N651
Male -ac, I (~anim, ~jamnnm,), |IN42, N60,
Inhabitant -ar, -aK;, ~llja, 52, ... N2, N10;
N741,...




Principles off classification

IHoW! te; describe derivational paradigmy?

What are the “correct” names of male and
female inhabitants and related adjectives

= paper dictionariesiand orthograpny;

= |ocal names show Inhabitants  call’ themselves,
Pulezaniand Paljani);

5 NEWSPAPErS
luziak; Ttzlamin, TUzianac

Dilemma:: -ac o (jani: (Jamajkanac: or  Jarmajcarnii,
JamajKkariskiiOr jaliajearnsk)

Somalac/Somialiac, Basky Baskijac




Dublets

Sometimes there are; pairs off adjectives, 6ne motivated
Py topenym (Geograd > Pevgradski)and the other'one
motivatearby inhabitants, (Beogradari > DEesgradariski)

Paper dictionariess are inconsistent: (RMSMH 1 RSANU)
o banatski/banacanski (different meanings)
o forveski/norvezanski (the same meanings)
o MEKSICkI/meEksIikanski(the first relates only: to Mexico, while the
second relates both to Mexico andl Mexicans)
POIUGaISKT- 2 O PorUgaIski./ Porttgalski.
D) S Voodanskits OF  Voodanski | VojVodaisk:




Phonetic alternations

produce more sophisticated diffierentiation; offtopenyms and: allomorphs
of suffixes ]
(e.qg. -ski, -ski, -cki, -cki)
Jotation (Banar > Banacanii, tHj=c
[ajlana:> Ta]/an anin), d+j=d.)
Palatalization (L/iar> Licani)
\Voicingl and devoicing (Sabac > Sapcanin)

Consonant: loss o elision
(Perast > peraski)

Operators whichi simulate phonetic alternations) in; order to decrease
the number of classes

= gutomaticijotation
<J>: t=>cC
LIS Ed ==

= ayutomatic yvoicing and devoicing
Sapac > Sapcarnin

|Leskovac > Leskovcanin




Sources used for description: of
derivationall paradigms ofi tepenyms

Toponyins

Derivational paradigms

All rezources
(e-dictionaries
and the rest)

e-dictionaries of
toponyms

Corpug of contemporary Serbian

S WU

MWTT

S WU

MWU

SWU

MWTU

-(1F1IF

=L

-1 F1IF

331

a0




NooJ dictionaries off topenyms

lemma, PoS+ELX=Cxx{+DRV=Dxx|:Exx] {+SynSem }

London, NFEFEX=NT001+-NPrepFTop+IsoUKgr




Derivation: in NooJ dictionaries

Crina_Gora,N4+-FLX=CGFIx4DRV=CGDrV
ENProp=iiep

CGDrv = <P><B>0<5><R><C><RW><B>

(ac/N:AC + cyev/A:EV + ka/N:KA + kin/A:IN)
+<P><|\W><R><C><RW><B>0<5><R><C><RW>
<B>ski/A:SKI;




NooJ textual rewriting rules
describing derivational paradigm

<P><B>0<5><R><C><RW><B>ac

Crna Goera_

Crna_Gora (arter applying the 6perator’ <P>)
Crn_Gora (after applying| the eperater <B>)
Crno_Gora (after insertion of the, connect. VOwel o)
CrneGora (@fter applying the operator' <S>)
CrnoGora (after applying| the eperater <R>)
Crnogora (alter applying the eperator <C>)
Crnogoera. (@rter applying the operator <RW>)
Crnoegor_ (after'applying the operator' <B>)
Crnogora._ (after insertion off the, character a)
Crnogorac_ (after insertion of the character c)




Suggestions for the improvement

ofF derivation: model

Crrigeiores], Crrlzl. Gore), M- Irif-R A7l (= CCF)¢
FPRV=0CGD

FINEOPF10p.

+M+S+.2

arrleelorsiee), Crrle) CGe)rz), Aam rl (= CEF)
FIRYV=06GDrV:

FINPIOPF 0P,

IS

Insufficient readability’ off generated forms:
s [nformation about: derived lemmas Is lost (Crrnogorac, criiogorski)

s Mix of semantic properties relating only te superiemma and these
relating only to derived forms

= XML Format off dictionary?




Classification

[FOr eachl superlemmar and its derivational
paradigmi program = deord = autematically
constructs  corresponding  Neol'  textual
rewriting rule. That rule describes mnecessary.
transformations  off teponym lemma which
deneratelits derivationall paradigm.

All" teponyms sharing the, same rule are
elements of one derivationall class described by,
that rule.




Rule for SW superlemma
(toponym: Austrija, Austiia)

Rule:

<B>anac/NEAC + <B>ancey/A:EV =+
<B>anka/N:KA +

<B>kin/A:IN +
<[W><R><C><RW><B>skifA:SKI;




MWUI (2-WU)Tloponyms and simplée
derived forms

IV/PES:

s (type 1)1 the first word Unit: deesn’t; affiect derivation
(Herceg INovi > 1oV aliski);

= (type 2) the second word uwnit doesnt affiect
derivation (/7ormolske. planine > [10/7i0)SK);

= (type. 3) Dboth woerd units affect derivation
(Crria. Gora > criogorsk), Derived forms: are; 1-WU
compounds; which' often have, a vowel (‘o" ili ‘e)
COMNECcting the parts of superlemma word URits.




MWUI-> SWU derivation rule

For the sake of simplicity POS and inflection codes are
omitted

Crna Gora >
crnogorski + Crnogorac + Crnogorcev
+ Crnogorka + Crnogorkin

<P><|.W><R><C><RW><B>0<S><R><C><RW><B>ski
+ <P><B>0<S5><R><C><RW><B>(ac + Cev + ka + kin)




Classification results
(simple; words)

jednoclam ulcupan broj broy broj broj toponuma
toponimi tcnpomma klasa -111_1t011a us 11a1b1 0]1111111 klasa

etnik na -ac 29 46 ﬂ

ehuL 1_1:.:1..—_.11?-3 331 101341141131 13
(-(7 )i )
“b

ostal1 etmici




dvoclani
topomnu

etk na —ic
etml na —4#

(-()arin)
ostali et

Classification results
(MWU)

broj topomma
u 5 najbrojniih
klasza

—__ﬂ

ukupan broj broj broj
toponima klasa singltona



Conclusion

This appreach; enables moere precise  and
systematic; description: of: regular derivation: in e-
dictionaries of proper names in Serbiam. Still,
there are a few preblems whichi wait: the
solution.

Goal: description off regular derivation Classes! in
Serbiani in general (not only’ for proper names)
N a way' Which IS Independent of any
implementation (Prolex, NoeJ etc.)




Thank you!

©




