QUICKLEM: HOW YOU FIND LEMMA WITHOUT A MORPHOLOGICAL LEXICON

1Yanis MAISTROS, 2Stella MARKANTONATOU, 1Marina VASSILIOU

1National Technical University of Athens, Athens

2Institute for Language and Speech Processing, Athens

1. ABSTRACT

"QuickLem" identifies the grammatical features of nouns and adjectives as well as their lemma. It does not rely on some morphological lexicon but on a database containing the Modern Greek nominal inflectional paradigm structured innovatively. "QuickLem" annotation conforms to the TEI/EAGLES/PAROLE recommendations and the standard XML tagging formalisms.

2. SYSTEM FEATURES

"QuickLem" is implemented in ANSI C and runs in all popular operating systems (Unix, MS-Windows, MacOS). It exploits two sources of linguistic knowledge, namely a structured database of the Modern Greek inflectional endings and a limited set of contextual rules, which facilitate the case disambiguation process.

2.1
Inflectional Endings Database (IED)

At the Inflectional Endings Database (IED) design special attention was paid in ensuring the uniqueness of endings to enhance the discriminatory power of the “QuickLem” lemmatiser. The traditional gender-based classification was abandoned in favour of classification criteria relying on the morphological similarity of endings along with the identical stress pattern (e.g. "χώρος" /chόros/ (masc.) "space", "λεωφόρος" /leofόros/ (fem.) "avenue", "μέρος" /méros/ (ne.) "place").

To further ensure uniqueness of endings, some of the traditional endings ("θάλασσ-α" /thalassa/ (fem.) "sea", "ιδιότητ-α" /idhiotita/ (fem.) “feature”) were replaced with a set of augmented ones for each nominal category ("θάλασσ-α" vs "ιδι-ότητα").

3. THE LEMMA ASSIGNMENT PROCEDURE

“QuickLem” lemmatiser as a software system is modular and proceeds in phases: a) preprocessing, b) stemming and c) lemma identification. 

3.1
Preprocessing (Annotation)

(1) “Lexifanis” Part of Speech Tagger (Yannis Kotsanis & Yanis Maistros, 1985) is invoked to provide the annotations for the input text.  This annotating procedure returns (possibly multiple) tags (1). This massive ambiguity is obtained because tagging draws only on the grammatical information encoded with the inflectional endings.

(2) "υπολογιστικό" AjBaMaSgAcVo|AjBaNeSgNm-AcVo|NoCmFeSg Ac|NoCmMaSgAc| NoCmNeSgNmAcVo

3.2
Stemming

"QuickLem" recognises the endings of nouns and adjectives, by consulting a database containing all the inflectional endings classified in reverse alphabetical order (2). Each noun/adjective is split to its stem and ending linked to a number, designating the stress position, and to the tag, obtained at the previous phase (3).

(3) …

οτος

ντος

ατος


…

(4) γεγον οτος_2

NoCm

3.2.1
Contextual Rules

Multiple or underspecified tags (1) & (3) are partially repaired by applying contextual rules which are sensitive to agreement-within-the-NP/PP (4). For instance, the multiple case values assigned to the noun "σύστημα" can be reduced to one, by applying the contextual rule (4), which specifies that all nouns preceded by the prepositional article "στο/στον" are assigned the Accusative case.

(5) before applying the contextual rule:

<token norm="στο" pos="AsPpPaNeSgAc ">στο </token>

<token norm="σύστημα" pos="NoCmNePlNmAcVo|NoCmNeSgNm AcVo">σύστημα </token>

the relevant contextual rule:

[«στο»|«στον»] {Pn|NmCd|Ad|VbMnPp|Aj}* [No]  (  case= “Acc”

after applying the contextual rule:

<token norm="στο" pos="AsPpPaNeSgAc">στο</token>

<token norm="σύστημα" pos="NoCmNeSgAc">σύστημα</token>

3.3
Lemma Identification

Once the text is processed, "QuickLem" compiles “working” sets of inflectional endings, the ones that were found in nouns/adjectives, and assigns them to each related stem. For instance, the stems "συσκευ" and "βασικ" (5) have been assigned a set of 3 and 7 endings respectively.

(6) 3 συσκευ ες_1 η_1 ων_1 

7 βασικ α_1 ες_1 η_1 ης_1 ο_1 ος_1 ων_1

These “working” sets are then matched against the IED to identify the inflectional category of each nominal element.

4.
LEMMA ASSIGNMENT

Lemma assignment is the last step of the system. After identifying the inflectional category of nouns/adjectives, "QuickLem" assigns both the lemma and the (specified and/or disambiguated) tagset (6).

(7) <token norm="συσκευές" lemma="συσκευή" pos="NoCmFePl Nm Ac" >συσκευές</token>

<token norm="βασικό" lemma="βασικός" pos="AjBaMaSgAc" > βασικό</token>

“QuickLem” may be used either for text or for isolated words.   In the latter case inherent ambiguity in lemma asignment is produced.   In the case of full text the lemmatiser, exploiting the contextual rules, offers a 96% success in assigning the correct lemma to nouns and adjectives. 
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