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What are Named Entities?

Named entities, in a narrower sense, are concrete or abstract elements of the real
world, including people, organizations, companies, places, etc., e.g. Bill Gates, Google,
Zagreb.

In a broader sense, the expressions related to time, space, quantity, such as
September 11, 80 EUR, are considered as named entities too.



Why is Named Entity Recognition
(NER) Important?

Understanding documents
Information retrieval - IR
Machine Translation — MT
Question Answering - QA
Speech Recognition




NER Techniques

e Grammars (higher precision, but at the cost of lower recall, a team of
computer engineers and computer linguists required, expenswe)

e Statistical models (requires a large amount of manually annotated machine
learning data, expensive, often only for a specific domain)



Suggested Solution

* NooJ linguistic environment

* NooJ morphological lexicons

* NooJ grammars (morphological and
syntactic)




Macedonian Morphological e
Lexicons

« Basic morphological lexicon (89,026 lemmas, 1,480.201 word
forms)

« Lexicon of toponyms (1,398 lemmas, 40,246 word forms)

« Lexicon of names of persons and companies (5,422 lemmas,
157,321 word forms)

« Lexicon of derived adjectives from verbs, with suffixes -chki and -
bilon (12,073 lemmas, 281,488 word forms)

« Lexicon of participles derived from verbs (19,552 lemmas,
1,252,328 word forms)

« Lexicon of compound units consisting of multiple words (784
lemmas, 6,289 word forms)



Morphological Grammars

Negative adjectives and adverbs
Prefixed verbs
Diminutives
Augmentatives
Roman numbers
Abbreviations
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Syntactic Grammar

<UNK+MP="[AZA-II] *>

{<NUM+NumRom> [}
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—Pattern is:
" a string of characters:
o e Reset | Display | 8 13 2P betore, and [ 5 sfter. Display¥ Maches [~ Outputs
% a MooJ regular expression:
Text | Before | Seq. | Aster P
|<NE> j tekstd.not Ha MpWjaTenoT, Kage ce Haora  KouaBamba ? MpotecopoT No recrpatija MoNYELLS 33
 a NooJ grammar: tekstd not Wwera. — He sHaew, npawa Hepeo3Ho  3opaH . - Bo JyxHa Mvepika, peue npodccopoT
tekstdnot SHAELW, NPala HEPEO3HD J0paH. —Bo  JyxHa Amepura . peye npoccopoT. Yewg) ... Ja, so
I LI Set | tekstd not pese npodccopoT. Yexaj... da, so  Bonvewia . Bo Anpwre. Hexoe pynapcko mecto
tekatd ot Yeks... da, o bonvewja. Bo  AHguTe . Hexoe pynapcko mecTto. 3owTo ™
[T Syntactic Analysis tekstd not ™ e notpedHo ? Hane... SopaH ro sateopu TenepoHoT. CToewe eneH
tekstdnot He pacnozHasawe HiTy eHa Gykea. . KouaBamba * npompmopk 3a cefe. Cpakawe nexa
i Limitati tekstdnot O XENESHWYKATE cTanvua. Bosorsa  Kovabamba ©TOM Ha ceamvoT Konocex. [oara
tekstdnot ceaMWoT Konocek, MNoara segHaw.” M 3opan , HEMECTD KOoH TENEOHOT, NOTPYE KoH
" Shortest matches ¢ Al occumences tekstdnot Ce OANaneyyEale co roneMa GpsuHa. 3opax TypTyn He CTaca Aa noMWCIKn Ha
tekstdnot CE TPHE E0HD 04 Apyro.  3opaH ce obWayBale 0a ce hat
' Longest matches " Only: 100 occ. tekstd not BaroHOT CE BEOHEILE KOH SeMjaTa,  3opaH TypTyn BMIE HA3 NPO30PEUDT OEKE NEjSaX0T
" Al matches [~ 1occ. permatch tekstdnot WCYESHE. 2. YTpeneHTa, Ha GjynM, B0 CROMCKMTE BECHULM MOXELE A3 CE MPOYMTa
tekst3not Y3COT, BO HEMOCPEOHE BNMSMHa Ha  CHomcKaTa KENESHWUKA CTEHULE CE CNY4M NoNecHa
tekstdnot MNatHnukmoT Bos Koj oaewe 38 Kovanu w barba, 1 koj Henocpe gHo
¥ Reset Concordance tekstd not Ha mpyrata wio somon  Jla MNas oo MynaTa. Becta nps ja
tekstdnot sopoallaMas pe  Mynata . Becta npe ja noHece GonvencknoT
tekst3.not MyHaTta. BecTa npe ja aoHece  GomMBMCKMOT BECHWK ,¥TTama opa”, a ol
tekstdnot MpE ja aoHece GOMMBMCKMOT BECHUK ,,  Ynmuma opa”, @ DA HEMD, Co
tekstd not wameHn, ja nperecoaw JJla  [pecercna " ,En Onapwo™. Becta saspwysawe
tekstdnot npeHecoa W J1a MNpeceHcwa™ v,  En Ouapwo “. BecTa 3@BpWYBAWE CO CNEAHWOE OSTark
tekst3.not CMy4eHa BO HENOCPEOHa BnusmHa Ha  KouaBamba , BO MET YacoT M CedyMHIECET
tekstdnot CE CYNEjkW M3Nerysa Hekane 60 Espona . HajwHTepecHo Bo ceto Toa e
tekstd not IeH Kora Toj usnerysa 6o Espona € HEMSBOANMED.
tekstd not MowTe nNpew cexasarea 3a  EMmundja NOEP3EHK CE CO NOjaBaTa Ha
tekstd not zeneHa myea. Ce cekagam geka  Emunna KNEKHE W ja naGpKa MyeaTa
tekstd not Kape W KaKko ce nojask  Enununja 7 MoeTo cexasarse He & HanonHo
tekstd not anfym n sanmouTe Ha gego  Cumod CE B0 Hajronem Bpoj criyyan
tekstd not HEjacHW, NOHSKOrall OypK MUCNaMm geka  Emununia YCMEana — Co HEKEKBE CamMo Hejse
tekstd not BOjHaTa CNMKATa Ha MojaTa pogHuHa  Emunuja CTaHyBa HeCOMHEHO NojacHa W NousoCcTpeHa
tekstd not HEKEKES CTEPaE PaMKa. Toace adpuKaHCKK CNOHOEM, PEKOE jac noyyHo. Ce
tekstd not Ce pasmvkysaat ononme o MHavja . A0AAA0E, FOpA Ha CBOETO SHaethe
tekstd not apTMnEpKa. Crywaj, v’ pekoeHa  Emununia KOja C& YWTE MW rnegalwes
tekstd not oywes ce Gelue 1CTypUna EonHa. Eranuja j@ opBpa rnagsarta Ha kyknata w
aliad —a S ~Sup PO S
< >
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Conclusion

In order to recognize the named entities, the program environment NooJ can
be used, with the help of several language resources for Macedonian:
morphological lexicons, morphological and syntactic grammars. A syntactic
grammar that recognizes named entities in texts exploiting the capital letters
rule is the basis on which their recognition is based. All of these language
resources are applied to a small corpus, and the system detects 2.18% of
named entities from the total number of word forms.

The system does not detect multi-word named entities, in which only the first
word starts with a capital letter. This problem can be solved by developing new
syntactic grammars.



