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Abstract

The paper describes two interrelated language ressua database of 13,000 Estonian multi-word svékwWV) and a 300,000
word corpus with annotated MWVs. Both resourcesshaeen manually post-edited, and are meant to d lms a wide audience,
from corpus linguists to language engineers. Thgepaives a short overview of the types of MWVsEstonian, followed by a
description of some grammatical features — worceorhd inflection — of Estonian and their maniféstain the MWVs. The

database is a table that has 13,000 rows and iinosland contains information about the sourceigdiary or corpus) of the
MWV, its linguistic category, frequency in the tegbrpus, and morphological description. The textpue contains the
morphological analysis of the source text and theotated MWVSs. The layout of the corpus is essiyntietable, a row standing for
a running word and the columns filled by annotatiofihe corpus contains 8,200 instances of taggedvd#hd 34,100 simplex
main verbs, meaning that roughly every fifth pratkcis represented by a MWV. The number of diffetgpes of the MWVSs in the
corpus is 3,500.

database) - combinations of a verb and its object (
1. Introduction occasionally, some other argument), where the naimin
component denotes an action of some kind and tHe ve
is semantically empty in this context (e.g. Englistke a
walk).
4. Catenative verb construction (marked aasin the
'database) consisting of a verb and an infinitivey.(e
make do.

In order to provide an automatic treatment of ayleage
phenomenon, one must first gain a less formaluistie
understanding of it. Usually it involves makingist lof

the items one is interested in (morphemes, words
grammar rules etc.) and investigating their behavio a
real life speech or text corpus. When we are isteckin
multi-word units (MWU), we face problems that are
somewhat similar(to tho)se faced bypthe lexicogrephe Word order of theMWVs

and researchers interested in morphological arsabysil The heterogenous word order of Estonian meanstibat
disambiguation: which items should be in the lerico components of a MWV can occur in various
how does their form vary, and how do they behave inpermutations in a clause and they can be sepairated
texts? each other by several intervening words as it ésdfise
Being interested in multi-word verbs (MWV) of with the particle vertile minemago over’ in example
Estonian, we have created two interrelated, harseahi  (1).

resources that complement each other: a database of

MWVs and a corpus where the MWVs are tagged. Both (1) Peavaluléks alles jargmisel paevalle.

of the resources are meant to be used by a widerae] Headache gpsTonly nextADE dayADE over
from corpus linguists to language engineers. ‘The headache stopped only the next day’
2. Multi-word verbs of Estonian In the examples (2-5) an idiomatic MW5s6jakirvest

valja kaevamddig out the hatchet, i.e. start the quarrel’
consisting of three components occurs with fouiiedsnt
word order variants. In real-life sentences intaing
words can occur between all the components of this
MWV.

Estonian belongs to the Finnic group of the Finrgyit)
language family. Typologically it is an agglutinai
language. The word order in Estonian reveals reafek
heterogeinity, the written language having tendency
towards verb-second pattern. One can find a ddtaile

((jEerse<:|{|p2tg)(;13)of the grammatical system of Estonian i (2) Jaankaevas sBjakirve vlja

Jaamom dig-PSThatchetsEN out
'Jaan started the quarrel’

(3) Sdjakirve kaevas valjdaan.
hatchetGEN dig-PSsTout Jaan

(4) Jaankaevas vélja sdjakirve
Jaan digesTout hatchetzeN

(5) Kui Jaansgjakirve vélja kaevas
When Jaan hatchetn out digPsST

In this section we will give a short overview otttypes
of the Estonian MWVs followed by a brief descriptiof
some grammatical features of Estonian posing prable
for the automatic treatment of the MWV-s.

In our database we distinguish between the follgwin
types of Estonian MWVs:

1. Particle verb (markegl in the database) consisting of
an uninflecting particle and a verb (e.g. Enghbsick up)

2. Expression consisting of a noun (phrase) angra v . _
(marked asw in the database); could be divided further !Nflectional variation of the MWV's

into idiomatic expressions (e.g. Engligick the bucke} Estonian being an agglutinative language meanstlteat
and collocations (e.g. Englismswer the question verbal component of a MWV inflects freely in texts.
3. Support verb construction (marked ag in the the database it is recorded in its base form aerkthre



principally two possible ways of matching the datsdy
with the texts: either the morphological taggingtoé
text, or generating all possible forms of the vartthe
database.

irregular variation, and there are those whose nami
components are frozen in the partitive case. Tlmes t
transparent idioms do not form a homogenous group
with respect to the case alternation of the nominal

The non-verbal component of the particle verbs andcomponent.

catenative verbs does not inflect.

However, if a MWV consists of a verb and a NP, the
latter may inflect, albeit with various degreedreedom,
which in turn depend on syntactic and semantiafeat
The rigidness of NPs of MWVs is an important
characteristic, and should be recorded accordirighg
MWVs can be divided into subclasses depending en th
inflectional behaviour of the nominal component.

As a practical solution, the information about the
variability of the nominal component is recorded
separately for each MWV together with the inforroati
about the relevant morphological categories (cf 3€.

In support verb constructions, the case alternaifotie
object is regularly used to express the aspecthef t
clause:

Among these MWV-s support verb constructions are (9) Zirii allesteeb otsust
distinguished as a special subclass. The remaining Jury still makes decisioPART

MWV-s fall into the subclasses of opaque idioms,

‘The jury is still making the decision.” (imperféot)

transparent idioms and collocations. The nominal (10) Ziirii tegi l6puksotsuse

components of all opaque idiomatic expressionspamt

Jury made at-last decisiGEN

of the transparent idiomatic expressions are always‘The jury made the decision at last.’ (perfective)

frozen in the same case and number and can theraéor
treated much like particle verbs in the database.

The flexibility of the nominal components of paftthe
transparent idioms, most of the support verb
constructions and most of the collocations depes
the type of the syntactic relationship with thebvdf the
nominal component is formally in the object positiof

Different support verb constructions differ fromcha
other (just like ordinary verbs do) in whether they
express an atelic or telic activity. Some suppatbv
constructions are generally used to emphasize the
process of the activity (atelic activity), not itssult.
Such expressions don’t normally show case alternati

the verb, it can undergo the so-called object casetexts.

alternations.

In addition to the object case alternations, theninal

Here a few words should be said about the casecomponents of these three groups can undergo number

alternation of the object NP in Estonian in genefalree
case forms are possible for the object NP — pastiti
(both in singular and plural), nominative (singuard
plural) and genitive (only singular).

Partitive is the unmarked case form of the objethe-
‘partial object’, as it is often called. The nomira and
genitive forms are grouped together under the labtzll
object’.

Total object can be found only in an affirmativawde; it
cannot be used in a negative clause. The casaatitan
of the object is used to express the distinctiotwben
telic-atelic aspect of the clause. If the verb desdelic
activity (an activity that can have a result), atd
activity described in the clause is perfective,nthibe
total object is used:

(6) Mees ehitas suvilat

Man built summer-housearT

‘The man was building a summer-house.’ (imperfetiv
activity)

(7) Mees ehitas suvila

Man built summer-houseeN

‘The man built a summer-house.’ (perfective acyivit

The nominal components of the transparent idiones ar
divided 75-25 between the forms of partial objeat a
total object. E.g. in the example (8), the transpar
idiom with the nominal component in the form of the
total object was used to describe a perfectiveviagti

(8) Esinemiselgani punkti ilutulestik
ShowALL put periodseN fireworks
‘The fireworks put an end to the show.’

Some of the transparent idioms behave like regudédn-
object combinations in this respect, while otheevs

alternations. Especially the support verb consipast
make extensive use of number alternation of theimalm
component, whereas the plural form of the noun
denoting an action usually refers to several events

3. Database of MWVs

This database contains multi-word expressions,
consisting of a verb and a particle or a verb asd i
complements. The expressions consisting of a vedb a
its subject are not included. The multi-word units
consisting of a verb and an infinite form of a vente
included irregularly.

The present version of the database contains €&00Q3,
expressions.

The database has been compiled on the basis of:

1. Dictionaries and wordlists, aimed at human ysers
namely:

1.1. Phraseology Dictionary (Oim, 1991),

1.2. The Explanatory Dictionary of Estonian (EKSS
1988-2000),

1.3. Filosoft thesaurus (http://www.filosoft.eeé¢h et/),

1.4. Alist of particle verbs (Hasselblatt, 1990),

1.5. Index of the Thesaurus of Estonian (Saar&St&9),
1.6. Dictionary of Synonyms (Oim, 1993).

2. The MWVs, extracted automatically from corpora
totalling 20 million tokens and post-edited manyall
This collocation extraction experiment is descriiad
(Kaalep, Muischnek, 2003).

3. The MWVs found during manual post-editing of the
corpus of MWVs (see section 4)

3.1 Database L ayout

The database is a table, with every row havingidltid.
The fields are delimited with colons. If a fieldampty it
means that this information is missing at the mamen



The fields contain the following information:

Field 1

The expression itself. The verbal component of the
expression is recorded in the supine form, theittcawl
form of presenting the Estonian verbs in the dictites.
As for the expressions consisting of a verb andunror
a noun phrase, the noun can be 'frozen’ in a cedase
form or allow certain case alternations. If the eah
component is 'frozen’, then it is recorded in ttegabase
in this certain case form. If the nominal componesu
undergo certain case alternations, it is recordethée
database in the partitive case form, but the in&iom
about the case alternation is given in the morpdiokd
analysis (see field 11).

Field 2

The subtype of the expression. The possible subtype
are:

yv — particle verb

nv — expression consisting of a noun (phrase) aretia
could be divided further into idiomatic expressiarxd
collocations

tv — support verb construction

av — catenative verb construction

Fields 3-9

Indication that the expression was recorded inréaite
dictionary/wordlist and/or was retrieved with calédion
extraction methods:

field 3: Phraseology dictionary (Oim, 1991)

field 4: The Explanatory Dictionary of Estonian (E&
1988-2000)

field 5: Filosoft
thes_et/)

field 6: Alist of particle verbs (Hasselblatt, 199

field 7: Index of the Thesaurus of Estonian (Sdares
1979)

field 8: Dictionary of Synonyms (Oim, 1993)

field 9: Automatically extracted collocations

thesaurus (http://www.filosoft/ee

Field 10

If the expression was found and tagged in the onfu
MWVs (see section 4), the number in this field skow
the number of its occurrences in the corpus; otlsenw
the frequency is zero.

Field 11
Morphological analysis of the expression. This
information is needed by programs that tag MWVs in

texts: the components of a MWV may be separated by

several words, and the form of its components ey v
in various ways, depending on the morphosyntagpe t
of the component and the rigidity of the MWV itself
The field is delimited by the <morf> and </morfxgta
The morphological analysis is similar to the onedum
the corpus of MWVs.

4. Corpus

A part of a morphologically tagged corpus from
http://www.cl.ut.ee/korpused/morfkorpus  has  been
automatically tagged and manually post-edited &bso
the MWVs. Table 1 shows the composition of the asrp

and the number of MWV instances, compared with the
number of sentences and simplex main verb instances
(auxiliary and modal verbs are excluded from courits

is worth noting that roughly 20% of all the predesa
used in the texts are MWVs.

tokens| sentencey MWVs | simplex main
verbs
fiction [104,00 9,000 3,800 17,400
press | 111,040 9,5p0 2,900 14,500
popular| 98,000 7,30D 1,900 12,6000
science
total 313,00p 25,800 8,2p0 34,100

Table 1. Corpus with MWVs tagged.

4.1 Cor pus Layout

Here is an example of a sentenb&ad jatavad ulikooli
poolelf (‘They leave university in-half’, i.e. ‘They quit
the university’) containing a MWV pooleli jatma
(‘leave in-half’, i.e. ‘quit’), as it is represemtein the
corpus:

Nad tema+d//_P_ plnom//

jatavad jat+vad //_V_ main indic pres ps3 php#
#->pooleli jatma#

uli_kool+0 //_S_com sg gen //

pooleli+0 //_D_ /I

ulikooli
pooleli

Figure 1: Corpus layout

The text is in 2 columns, delimited by the tabulati
character:

1. Wordform and its morphological analysis; thisuoon

is actually just a copy from the Morphologicallygteed
corpus (http://www.cl.ut.ee/korpused/morfkorpus).

2. MWV, surrounded by # and being in a canonicainfo
i.e. the form used in dictionaries. MWV is situatadthe
same row with the verbal component. Immediatelgraft
the first #, there is an arrow (<- or ->), indicafithe
direction where the other parts of the MVW are o b
found (in our example, the advertooleli).

In rare cases, two or more MWVs are tagged ondhees
row. This happens when the same verb is used grakev
MWVs at the same time, e.gass out and awa

4.2 Tagging

Before tagging the MWVs, the corpus had been
morphologically analyzed and manually disambiguated
(Kaalep, Muischnek 2005). Thus it was possible to
automatically tag the candidate MWVs in the texts,
according to what could be found in the database of
MWVs. It was then the task of a human annotator to
select the right expressions, and occasionallagorew
ones, missing from the database and thus having not
been tagged automatically. The tagged version was
checked by another person, in order to minimize
accidental mistakes.



5. Database vs. Corpus The database of MWV-s, based on the data of

Table 2 serves to compare the lexicon of MWVs basegdictionaries as well as collocations extracted frtemt
on the corpus with the entries of the DB corpora, contains various types of linguistic imhation
' for ca 13,000 expressions.

A corpus of 300,000 words has been tagged for these

MWV types in the DB 13,000  Mw\-s, indicating that roughly one in five predieatis
MWV types in the corpus 3,5Pp0 represented by a MWV.
hapax legomenaf MWVs in the corpus 2100 A closer look at the database and corpus indicthigts

the criteria for selecting MWUs to be included in a
database or tagged in a corpus, might actually reéd

of reconsideration, taking into account the expere
from the field of lexicography.

Table 2. MWV types in the DB and corpus.

The small proportion of MWVs of the DB that can be
found in real texts (compare rows 1 and 2) mayitse f 7. Acknowledgements
explained by the small size of the corpus. The a&co
reason is that the human-oriented dictionaries wee
used when building the DB implicitly aimed at showi
the phraseological richness of the language ang thu
contained a lot of idiomatic expressions well knoten
be rare in real-life texts.

The amount of MWS occurring only once in the entire 8. R?fqmces .

corpus hapax legomenjdeserves some explanation. EKSS (1988-2000kesti kirjakeele seletussGnaraamat

. , : A-Zirriivaba). ETA KKI, Tallinn
From the literature, one may find a number of mwdtid ( X ! . L
unit (MWU) or collocation extraction experimentsiin Erelt, M. (editor) (2003) Estonian Languagénguistica

. . Uralica Supplementa Series vol. 1lEstonian
a corpus that show that the extraction method gield Academy Pupbriishers Tglllinn.

many items, missing from the available pre-compiled Eyert, S. (2005)The statistics of word cooccurrences :
lexicons. Some of the items may be false hits, that word pairs and collocations URL: http:/elib.uni-
authors (whose aim has been to present good égtract  stuttgart.de/opus/volltexte/2005/2371/

methods) tend to claim that a large number of thoseFilosoft - Tesaurus. http://www.filosoft.ee thed_et

The work on tagging MWVs has been supported in
2004-2007 by the national programs “Estonian Laggua
and National Culture” and “Language technology for
Estonian”, and by the Estonian Science Foundation.

should be added to the lexicon. Hasselblatt, C. (1990) Das Estnische Partikelvdeh a
(Evert, 2005) lists a number of authors, who hauend lehnlibersetzung aus dem Deutschen. Wiesbaden

that lexical resources (machine readable or paper@alep, H-J. Muischnek, K. (2003) Inconsistent
dictionaries, including terminological resources} aot Selectional Criteria in Semi-automatic Multi-word

Unit Extraction. INCOMPLEX 2003, 7th Conference
on Computational Lexicography and Corpus
ResearchEd. By F. Kiefer, J.Pajzs, Research Institute
for Linguistics, Hungarian Academy of Sciences,

suitable for serving as a gold standard for the cfet
MWUs (for a given language or domain). According to
(Evert, 2005), manual annotation of MWUs in a carpu

would be more trustworthy, if one wants to comptue Budapest, pp. 27--36

findings of a human (the gold standard) with thofa Kaalep, H-J, Muischnek, K. (2005) The corpora of
collocation extraction algorithm. Estonian at the University of Tartu: the current
In lexicography, we may find a slightly conflictingew: situation.Proceedings of the Second Baltic Conference
not everything found in real texts deserves tonotuted on Human Language Technologiednstitute of

in a dictionary. Producing a text is a creative cess, Cybernetics, Tallinn University of Technology.

that are never picked up and re-used after thé firla Langemets, Priit Penjam. Tallinn: 267-272

Saareste, A. (197%esti keele mdistelise sGnaraamatu
Unfortunately these two conflicting views mean that indeks Finsk-ugriska institutionen, Uppsala

u y W Icling - view Tael, K. (1988)Sonajarjemallid eesti keeles (vBrrelduna
there is no general, simple solution for the problef soome keelega) Tallnn: Eesti NSV Teaduste

finding a gold standard for automatic treatment Akadeemia Keele ja Kirjanduse Instituut. Preprint

stop of the text they were born in.

(extraction or tagging) of MWUs. It is normal ththere KKI-56
is a discrepancy between a stand-alone lexiconta@d  Oim, A. (1993) Fraseoloogiasénaraamat. ETA KKI,
vocabulary of a text. Tallinn

_ Oim, A. (1991) Sunoniimisénastik. Tallinn
6. Conclusion

This paper described two interrelated language Abbreviations
resources: a database of Estonian multiword vemdsaa ~ ADE — adessive case
corpus where these expressions are tagged. ALL — allative case
The umbrella term “multiword verbs” covers particle GEN — genitive case
verbs, support verb constructions and expressions?ART — partitive case
consisting of a verb and a noun phrase. The latterPST— past tense
category encompasses idiomatic expressions asasell

collocations.



