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introduction

—— INTRODUCTION

An information retrieval task — our main goal is to
retrieve some typical information from newspaper
text using electronic dictionaries and finite state
automata only.

Our aim is to retrieve as many occurrences that
satisfy a query as possible and to exclude from the
results as many occurrences as possible that do not
satisfy a query.
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introduction

—— E-DICTIONARIES

Part-of-Speech (PoS) code

lEﬂlﬂlﬂjcm [‘|‘ S}F]]S E}]_'[l] —various syntactic and semantic markers

code that determmes 1ts inflectional paradigm
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introduction

——SEMANTIC MARKERS

semantic marker | value

+First first name //Serbian/ English//
+Last last name //Serbian/ English//
+NProp proper name //Serbian/ English//
+Hum human being //Serbian/ English//
+Nick nicknames //Serbian/ English//
+SR inhabitants of Serbia and Montenegro //Serbian//
+EN inhabitants of England //English//
+Val name as originally written //English//
+Norm correct transcription of the name //English//
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introduction

—— SYSTEM OF GRAPHS

ermore precise formulation of the query

'modulary design —different composition of
basic block enables various results
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introduction

——MAIN BLOCKS OF OUR SYSTEM

e Persons, that enable recognition of various
references to persons

 Dates , that enable recognition of various
references to time and date

e Actions , that detect actions undertaken by

one or more persons at appropriate moment of
time.
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persons

PERSONS

Persons — recognition of various references to
person:

- full-name vs. surname
- Serbian vs. English
- male vs. female

- name with or without the specified role
etc.
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persons

—SIMPLE METHODS for personal names retrieval

For retrieving masculine personal name:

(<N+First:m><N+Last:s>)+(<N+Last:s1> <N+First:m>)

For retrieving feminine personal name:

(<N+First:f><N+Last:s1>)+(<N+Last:s1> <N+First:f>)
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persons

—FALSE occurences retrieved by the query <N+First>

*considering homography of personal names and
ambiguity of many form*

a) 1 crkava, potpuno kao kod nas. Andeli , nekada ljudi, ispisuju svoje misli na
b) koSulja, cilinder, crn iberciger. Ide on tako 1 tetura se, i ja naletim na njega,
¢) kao Sto znam ulice u Kadiksu. Divna stvar, to njihovo namesnistvo! To
d) da osnuju Skolu za odrasle. Bila bi im potrebna jedna konferencija da
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persons

——ADVANCED methods for personal names retrieval

basic subgraph — IP_F _sr_1

IP_F st 1 =SERBIAN FEMININE NAMES in nominative case

surname first name
[<N+LasttSR+st1> —oromeq e <N HFirstH SR fHs+1> )

D

optional hyphen
last name PN YD

<N+Last+SR+s> [—

<E=>
father's name in genitive case
first name <N+First+SR+m+s+2> N IS
titule [——<N+FirstrSR+fts+1> <N+J/astrSR+s+1>
optional title <UPP>.
<UPP>

optional mitial of father's

<N+Nick+SR+f+s+1> [/
optional nick name
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persons

——ADVANCED methods for personal names retrieval

IP F sr 1"IP F sr 2+ ...+ IP F sr 7 = Im_Prez_ F sr

Im Prez ¥ _sr = ALL SERBIAN FEMININE NAMES

All Serbian feminine names in nominative case {\IP F sr 1

All Serbian feminine names 1n rtiv IP F sr 2

All Serbian femini : 1V IP F sr 3

eminine names in accusative case

) IPF sr 4
IP F sr 5 Serbian femini a 1n vocative case
IP F sr 6 Serbia 1nine names in instrumental case
IPF sr 7 Serbian feminine names in locative case
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persons

——ADVANCED methods for personal names retrieval

Im_ Prez F sr+Im Prez M sr=Im_Prez FM sr

Im Prez FM sr = ALL SERBIAN NAMES in all cases

All Serbian feminine names 1n all cases

Im Prez F sr

Im Prez M sr

All Serbian masculine names 1n all cases
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persons

——ADVANCED methods for personal names retrieval

Im_Prez FM_sr + Im_Prez FM _en = Im_Prez_ FM all

Im Prez FM all= ALL FULL NAMES

All Serbian names 1n all cases

Im Prez FM sr

Im Prez FM en

All English names 1n all cases
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persons

— RESULT

1star poljoprivrede
ministar finansija
m, po reé¢uma prof.
ministra finansija
29 aprila guverner
no." kaze za B92

g kogarkaskog aza
Narodne skupstine,
aj glavnog tuzioca
esetih, u kojuma je
objavljivanje pisma
arol ovog Drustva,
eno znacenje mu je
nik direktora EPS-a
eba mmati u vidu da
torya finansija

xe brodova. Beranac
italackoj publici.
xenjuma?!", pita se
dnim pravom", kaze

Ivana Dulie-Markovi¢
Mladan Dinki¢

dr Radomira Simic¢a
[gor Luksic

Radovan Jelasic¢

Milica Bisié

Vlade Divea

Boris Tadi¢

Karle Del Ponte
Dzordz Lulkas
Slobodana T. Jovanovicéa
dr Drasko Karadmovic
Jozip Broz Tito.
Vladimir Pordevié

Bil Gejts

Vasilije J. Mili¢
Mihailo Milo Markovi¢
Goran B. Milogevié
Vida Petrovié¢ Skero
Vesna Raki¢ Vodineli¢

saopitila je da 53 odsto
"Tenderska procedur
sa Rudarsko-geolodkog
1zjavio je 29. aprila da
Ucestvuyuci u radu =
, zamenik mimstra fina
o dokapitalizacy1 51 od
je unedelju, 11. jula, z
kojt zaradnju Beograda
takode trazio mspiraciy
1z Beograda u oblast u
. "Bilo b1 produzenje k
Kako talijanske novin
. "Racionalizacio) glav
ni u najvecem bumu s
J"Novac, kredit 1 banke
, nastavnik, kao 1 oblas
1e kompleksnu oblast u
. Ona podsecah da je 1
. Lice koje je listalo na
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persons

—— SPECIFIC DEMANDS

Subgraphs can be combined in various ways

Im Prez F all = ALL FEMININE NAMES IN ALL CASES

All Serbian feminine names 1n all cases

Im Prez F sr

Im Prez F en

All English feminine names in all cases
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persons

—— SPECIFIC DEMANDS

Subgraphs can be combined in various ways

Im Prez FM en= ALL ENGLISH NAMES 1n all cases

All English feminine names

Im Prez F en

Im Prez M en

All English masculine names
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persons

—EXTRACTION of person’s FUNCTION or ROLE

zvanjel_2=PERSON'S FUNCTION OR ROLE in genitive case

optional usage of comma," " i |»_optional usage of preposition "and"

optional usage of adjective

[
<N-First-Last+2> <A+2> <N-First-Last+2>
Qun in genitive case nal'isage of adjective jouy in geniti
COIMonN noun
! e
. subgra
k L{<N+H1u11—F1rst-Last+s+2:= —=
Za/ |4 sub;

optional ugage of abbxgviation aird acronyn
<ABB+Acr=

<N-First-Last+7> [}L>
noun in locative case

preposition "fromliz [——|<N+Top+s+2> |}

toponym in genitive case . )
optional usage of adjective in locative case
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persons

—EXTRACTION of person’s FUNCTION or ROLE

Im Prez F st Z= FEMININE NAMES FOLLOWED BY THEIR FUNCTION

IP F ar 1 zvanjel 1
Serb. fem. nam¢s m nom. case "." Funct. or role'in nom. case
IP F sr 2 zvanjel 2
: B GERET nn =
Serb. fem. ndmes m gen. case ", Funct. or role iy gen. case

IP F sr 3 zvanjel 3

Serb. fem /hafmesm daf. case “n » Funct. or role in case
3
IP F sr 4 zvanjel 4
Serb. fem. nymes m accu. case o Funct. or role in dage
3

IPF sr 5 zvanjel 5

Serb. fem. names i vOC. cas o Fumet of role ivbhe. case
IP F st 6 zvanjel 6

Serb. fem. namies 1in mst. case hou Funct. or role 1 1mst. case

IPF sr 7 zvanjel 7
Serb. fem. names in loc. case " Funct. or role in loc. case
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persons

— RESULT

ministarka poljoprivrede u Vladi Srbije Ivana Duli¢c-Markovi¢

Vesna Dzii¢, direltor Agencije za osiguranje depozita, sanaciju, stecaj 1 likvidaciyu
banaka

zamenik srpskog miunstra za medunarodne ekonomske odnose Dusko Lopandi¢

Vojin Dimitrijevi¢, direltor beogradskog Centra za ljudska prava 1 ekspert za
medunarodno pravo

britanskog premijera Tomija Blera

Radoje Zugi¢, pomocnik generalnog direktora Centralne banke Crne Gore za poslove
platnog prometa

Ministar za medunarodne ekonomske odnose Srbije 1 Crne Gore Predrag Ivanovi¢

Tonéyu Stani¢icu, novom hrvatskom ambagadoru u Beogradu

gradonacelnik Cacka 1 lider Nove Srbije Velimir Ili¢

Potpredsedk jugoslovenske vlade 1 savezin nunistar za ekonomske odnose sa
mostranstvom Miroljub Labus

americkog predsedmka DZzordza Busa

pomocnik ministra za ekonomske odnose sa mostranstvom Ana Trbovi¢

Dubravko Mikuli¢, direktor Sektora za poljoprivredu . prehrambenu industriju 1
fumarstvo Privredne komore Hrvatske

Rade Rakocevic, predsedik Upravnog odbora poslovnog udruzenja berzi 1 berzanskih
posrednika

Ministar u Vladi Srbye za ekonomske odnose sa inostranstvom Predrag Bubalo

Boris Begovi¢, potpredsedil Centra za liberalno demokratske studije 1 profesor
ekonomije na beogradskom Pravnom fakultetu
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dates

— DATES

Dates — enables recognition of various
references to time and date:

1.absolute vs. relative
2.complete vs. incomplete

3.specific demands
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dates

—ADVANCED METHODS for DATES retrieval

basic subgraph — ROMAN NUMERALS

mes rimski = ROMAN NUMERALS for 12 months

L

A
'




dates

— 1 ADVANCED METHODS for DATES retrieval

basic subgraph — ARABIC NUMERALS

dan u mes= ARABIC NUMERALS for all days in month

~D

O Q0 ~1 Oy Lh s W) =
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dates

— 1 ADVANCED METHODS for DATES retrieval

PERIOD or EXACT date for month

period_br_mes = PERIOD or EXACT date for month

ime mes |-

optional usage of prepositions

<od=
<do=>
<pre>
<posle=
<ni=
<tek>
<tek u>

dan u mes [{—mes rimski

|br.mes u god |}
month - vanations

Ydan umes |}

1-31 numbers

. optional usage of prepositions

<do=>
<pre=
5<a pre>
<a posle>
<posle=
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dates

— 1 ADVANCED METHODS for DATES retrieval

DATE ALL

DATE - all

period dam [}

period mesec |} zmioal i |

period godine |}

period datum )

period br mes |}

.,_ period mes god |>— ==
period dan br mes [}

period mesectgod |}

period br mestgod |;

period dan br mestgod [}
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dates

— RESULT

na U Makedoniji ze
e banke u Nikoziji,
000 evra 1 ostatak
h proizvoda nastali
me bit1 1gplacene

. dodava da je od
priragta) stednje
morace, najkasnije
nickt dom Kongresa
ansy skih elsperata
predvideno da HFP

Hemofarm koncerna.

dolazi v Hrvatsku.

t1 otvoren na jesen
Peli¢ 1zjavio je

na zarade 1 promet
oizvoda u Bugarsko
a 1 evro-zoni opala
stednje da b1 ona

2 odsto manje nego
viru Programa vlade
na u Evropsku uniju
zetmke. "Do kraja

14. aprila

22, tebruara 2001. godine,
2007. godine

do 31. decembra 2002. godine
posle 20. tebruara

progle godine

od januara do oktobra 2003. godme,
do 1. marta,

u decembiu,

u ponedeljalk

svakog meseca

Tokom prosle godine
Zautorak, 18. maja,
sledece godine

u fubotu, 13. marta,

u 2004, godum

u prosloj godini

tokom maja

u narednmim godinama

u prethodnom mesecu

za 2004, godmu

tek 2016. godine,

progle nedelje

odrzavaju predsednicki
bilo je 40,14 miliona d
Odredena sredstva Zaj
Iz NIS-a podsecaju da
. Za kilogram 'berleja’ p
pocelo da ze radi na reg
prema MAP-u, bio je v
da dostavi Narodnoj ba
a zada ostaje da ga potp
odrzat1 konferenciu za
po 5 drustava u kojuna
odrzano je 14 aukcyan
planiran je nastavak raz
. Slede Kragujevac, Nis
da su vlasnici tirmi1 "EF
Ministar finansya 1 eko
je bila 34,410 milyardi
Ministarstvo unutrasn
postala domimantna kom
. Podaci zvani¢ne statist
Beograd: Otvoren prvi t
i1 da b1 prijem mogao
Poreskoj upravi je stiglo
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actions

— 1 ADVANCED METHODS for ACTION retrieval

Action — detection of action undertaken by
person(s) at appropriate moment of time:

1.statements

2.meetings
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actions

—— STATEMENTS

basic subgraph for statements extraction

1zjava

<jeste>

<recxi=>
<kazati>
<izjaviti>
<dodati=
<odgovoriti>
<uzvratiti=>
<obratiti>
<odvratiti>
<ponoviti>
<nastaviti>
<uzviknuti=
<upitati=
<pitati=
<objasniti>
<saopsxtiti=
<razgovarati>
<govoriti>
<smatrati=>
<objaviti>

Various expressions for statements

<jeste>
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actions

—— STATEMENTS

main graph for statement extraction

STATEMENT

period )——Im Prez FM all |

izjava [—{Im Prez FM all |

optional usage of comma

Im Prez FM all period |}

expression for date

Im Prez FM all [——period [} izjava [)

e};pl'e;:_qsio]]_ fo]_' a]l fu]l names CXpression for statement
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actions

— RESULT

sistema "Svigjlajn”
ministar finansija

za jos 15 odsto",
socijalm polozay,
crnogorski premijer
1ze pod kontrolom,
Centralnog registra
sto digitalizacije,

bu protiv korupcije

1 ekonomije Srbije
treovine 1 turizma
da zarazvoj Srbije
sednik vlade Srbije
na evra. Ekononusta
ministra finansija
inansijski direltor
sna 1 Hercegovina",
na sudiyjskom poslu,
vela u novom roku",
Srbije za nas list

Rodoljub Dragkovié¢ saopstio je danas
Igor Luksi¢ saopstio je 8. juna
gaopétio je Miroljub Labus

smatra Vladinur Gligorov

Milo Pukanovi¢ smatra

rekao je Milorad Moraci¢

Vida Uzelac je rekla

1zjavio je Drasko Petrovic

Verica Bara¢ u sredu je izjavila

Bozidar Peli¢ izjavio je u subotu, 13. marta,

Slobodan Milogavljevi¢ 1zjavivi
Olivera Bozi¢ 1zjavila je 27. juna
Miroljub Labus razgovarao je u subotu
Ljubomur Madyar dodao je

Koviljka Mihailovi¢ je kazala

Dyon Konors kaze

objasnio je Dragoljub Micunovic

pita Vida Petrovi¢ Skero

kaze Vida Petrovi¢ Skero

govort Vladimir Kraveéuk

da raznus

da Crna Gora ne
posle sastanka sa

. Bice gore Danic
da je postignuti ko
. direktor Direkei)
da je na spizku Pr1
. generalm direkto
da ocekuje dace S
da su

u Nigu da nije

da je Fond u prv
ga predstavnicim
da je ucesce subve
da je ostvaren cilj
dau kompaniji o¢
. kojt predvodi d

. U gituaci)i primen
. Beda "Sudovi
. direktor Merkato
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actions

—— SYSTEM OF GRAPHS

ki air
= penod
+- petiod_resec
=+ period_godine
= godine
za godire

+--[ - [+ -[+ ] [H [

+

skrac
period_datum
pened_bi_mes
period_mes_god
period_dan_br_mes
perniod _mesec-+god
period_br_mes+god
period_darn_br_mes+god
penod_dani
period_Lni

iZjana
Ir_Frez_FH_all

Ik Prez Fi_ar
—|- Irn_Frez_F_zr
= IP_F_=r_1
bitul e
IF_F_=r_&
IP_F_=r_3
IP_F_sr 4
IPF =zr &
IP_F_=r &
- IP_F_=r_ ¢
+- I _Prez_b_zr
IW_Prez_Fh_en

[ [ ]

Structure of the main graph
for statement retrieval
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futurework

FUTURE WORK

e expanding extraction of statements
with persons function or role
e precise extraction of meetings that will

include:
two Or more persons
persons function or role
information of date of the meeting
information of place of the meeting

e uantification of obtained results.
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