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Abstract
We applied data-driven methods to carry out automatic acquisition of Dutch prepositional support verb constsicti®nis (Corpora
(e.g.,iets in de gaten houdefikeep an eye on something”)). This paper addresses the question whether linguistic diagnostics help to
discard noise from thbestists and how to (semi-)automatically apply such linguistic diagnostics to parsed corpora. We show that some
of the linguistic diagnostics proposed in Hollebrandse (1993) effectively ides¥ifg and contribute a modest error rate decrease.

1. Introduction some show the [verb preposition] combinatis®@UDEN

Support verb constructionsycs) consist of a verb with AAN that could appear in examples like (1) and (2).

defective semantics and a lexicalized complement that may) |k houdme  aan die afspraak
be realized by a noun, adjective or prepositional phrase. | nold myselfto this agreement
svcs exhibit lexical affinities between the verb and one
or more lexemes inside its complement. The lexicalized ) . .
complement often supplies the core meaning to the Wholéz) Dievroegde J_ournal!st_om de man
predicate.svcs are located in the broad spectrum between e askedhejournalistin-order-totheman
regular verb phrases and fixed multi-word lexemes (agree- 2an de praate houden.

ing with Sag et al. (2001)). On one hand, sogwes par- on the talk  to hold

ticipate in agreement relations and exhibit (apparent) reg- 'He asked the journalist to keep the man talking”
ular syntactic structure but, on the other hasdcs share
many idiosyncratic properties with other multi-word lex- .

emes and idioms, for instance, limited syntactic flexibility (to keep someone hanging onBlouden aan de praaton-
and semantic opacity (though, the latter is not compulsory)Stitutes part of asvc when it appears in examples like (2)

_ Corpus-based automatic acquisition methods were agyq e | this casehoudenbehaves like a support verb
plied in order to compile a lexicon of Dutch support Verb pq .5, se the verb itself does not contribute the main seman-
COﬂStI’UCtIO.nS to expand the coverage 9f a parser_and L0 N relation denoted by the predicate. The combination of
prove parsing accuracy. The automatically acquinbdst houderand thepp(aan de praatsupplies the core meaning
lists contain noise. This paper aims atfilling in an important ¢ ., predicateHoudencontributes tense, aspect (progres-
gap in the validation of the nbestlists proposed by statisticalje 4ction), aktionsart (continuation) and causation. On the
measures used in automatic lexical acquisition. If we Can.ontrary, wherhouden aarmeans ‘to adhere to’, the ver-
eliminate the noise from the retrieved lists in a systematicba| lexeme denotes meaning on its own. In addition, the
way, this will produce more reliable lexica. We describe reposition’s objeckp slot is free.

a m(_ethoq t_o d!scard t_his noise. Our method uses some of The examples (1) and (2) illustrate two types of expres-
the I_mgwst_lc diagnostics proposed by Hollebrandse (1_993§ions: (A) a support verb construction (eemand) aan

_to distinguish regular complemer_1ts of a full verb (pl’OjeCt-de praat houderto keep someone hanging on’ in (2)) and
Ing a regulgr verp phrase) from ‘fixed arguments (_)f a SUP+B) combinations ohoudenwith an ordinary prepositional
port verb (licensing aisvc). In th_e remamlder of this sec- complement (eg(zich) aan de afspraak houdéo adhere
tion, we present the types of noise. Section 2. summarizeg e agreement’ in (1)). In the second case, we do not
the linguistic diagnostics proposed by Hollebrandse (1993?have a fully lexicalized support verb construction bsya-

We describe a method of applying the diagnostics semig i colligation (Sinclair, 1966) or what Everaert (1993)
automatically in section 3. Next, we describe the evaluat'orlzallsgrammatical collocation

of our results. Section 5. summarizes our conclusions. In addition topP complements of the full verhouden
We aim at compiling a lexicon gfvcs. Preliminary €x- () combinations), there are other types of noise in the
periments concentrated on automatic extraction of expresspestist:
sions consisting of the veilmuden(‘to hold’) and a prepo-
sitional phrase. Among the higher ranked expresstons, e locative PPs (eg. houd onder kraarhold under the
tap’), temporalPps houd op zaterdachold on Satur-

‘| adhere to this agreement.

As the translation indicate$iouden aarin (1) means
to adhere to’, something different frolmuden aann (2)

!candidate expressions were ranked with the salience test used
by Kilgarrif and Tugwell (2001). Salience is an adjustment to pointwise mutual information that favors frequent candidates.
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day’) and directionalPprs (eg. houd naar kapellit.
‘hold towards the chapel’).

PPs whose hea®@REPOSITIONINntroduces a required
complement inside a nominal or adjectival support
verb construction. For exampleoud met wenseftit.
‘hold with wishes’) whosePP may occur in the ex-
pressionrekening houden mettake something into
account).

other adjuncPps that are not syntactic dependents of
houden(eg. houd onder auspién ‘hold under the
auspicies’). Some of them show idiosyncratic mor-
phosyntax foud tot taak(*hold as task/aim’)).

2. Linguistic diagnostics

Hollebrandse (1993) motivates a distinction between
Dutch full verbs and support verbs drawing on tests thalominalization

(5) Vanafl januari moetde luchthavereich houden
From 1 Januarymusttheairport itself hold
aanderegels
on to the rules
‘From January 1st, the airport must adhere to the rules.

Coordination If a PP dependent is coordinated with a
regularpp complement of the same verb, then the verb is
probably a full verb. Mixed coordination of @ comple-
ment and a fixed argument is not possible. Example (6)
illustrates coordination of two fixed argumentshafuden

(6) Ze houderelkaar aande gangen in
Theyhold each otheon thego andin
bedwang

control

‘They keep each other in motion and in control.’

In nominalization contexts, if thep ar-

check morpho-syntactic and semantic features of the exgument follows the nominal infinitive (its verbal head), then
pressions. Among the diagnostics proposed by Hollethe combinatiorrp VERBforms a regular verb phrase. (7)

brandse (1993), we selected the followfg:

Pronominalization If the noun phraseNp) object inside

is a nominalization example of a regular. Note the word
order change in the nominalization of auc in (8), where

the prepositional complement can be realized as a 'cliticthe PPprecedes its nominalized head.

(namely’r, 't, 'm) or the referentiakr pronoun, then the
combination of verb +PPis a regular verb phrase.np

pronominalization is possible with some expressions like

zich aan de wet houddfobey the law’) in (3).

(3) Hoewel nietallerechtergelukkigzijn met
Althoughnot all judges lucky are with
deze wethoudende meesterzich er toch aan
thislaw, hold themost selveshereratheron
‘Although not all judges are lucky with this law, most of them
still obey it

Scrambling If the ppPis scrambled (i.e. an adjunct is
located between thep and its head verb) then ther is

not a fixed argument of a support verb. An adjunct occurs

between thepcomplementan de regeland its head verb
houdenin (4).

(4) Alsje je nietaan de regelsier én in
If youyourselfnot on the rules hereandin
anderelanden wilt houdenmoetje daarde
other countrieswantto-hold, mustyoutherethe
consequentiegan dragen.
consequenceom take
‘Here and in other countries, if you don’t adhere to the rules,
you'll have to face the consequences.’

ppover verb Inverb final contexts, if @dependent (not
a directional one) occurs after the verb, then the verp+
form a regular verb phrase. Theaan de regelsnay occur
outside the verb cluster as shown in (5).

2All examples are taken from the Twente Nieuws Corpus
(Twnc)  http://wwwhome.cs.utwente.nl/"druid/
TwNC/TwNC-main.html

The clitics’r, 't, 'm correspond to the accusative feminine,
neuter and masculine pronouns (Englisér, it andhim).

(7) Je niethouden aan de regelsanhetdualismeis

Your not hold on the rules of thedualism is

de grootstmogelijkezonde.

thebiggestpossible transgression

‘The biggest possible transgression is to not adhere to the
rules of dualism.’

(8) De leden houderzich alleenbezigmet
Thememberdold selvesonly busy with
het in de gaten houden variverdachte personen’.
the in the holes hold of  suspected people
‘The members keep themselves busy by keeping an eye on
‘suspects’”’

Hollebrandse (1993) adds tha¥iP ellipsis wH-
movementheavy-NP shifandbinding phenomenare pos-
sible in regular verb phrases but notdncs. Furthermore,
adjectival modification, pluralization and the use of diminu-
tive are rather restricted inside the complementswfs.

All diagnostics are important to determine whetherrds
part of ansvc or of a regulaivp; however, we concentrate
on diagnostics that can be checked automatically.

3. Applying diagnostics semi-automatically

This section reports to what extent we manage to au-
tomatize the process of checking which expressions satisfy
what diagnostics, by using automatically parsed data. As
input, we are given a list of expressions among the top
scores in thenbestlist.

3.1

We used the Twente Nieuws Corpus (TwNC), made up
of newspaper text and some television news reports (Ordel-
man, 2002). This corpus was already tokenized and pre-
pared for further processing. Furthermore, the TWNC Cor-
pus was processed by an information retrieval tool called

Resources and tools
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mg (Witten et al., 1999) to extract sentences that containest because before judging what type of coordination an
certain words or word combinations. expression exhibits, one needs to know whetherrthés

The Alpino parser is a wide-coverage parser forpart of a fixed expression or not. As an illustration, Table
Dutch informed by a lexicalized constraint-based grammad shows which diagnostics are satisfied by the expressions
(van der Beek et al., 2002); the grammar currently licensesn the left column.
a variety of syntactic constructions like subordinate clauses,
(indirect) questions, (free) relative clauses, a wide range of 4. Evaluation

verbal and nominal complementation and modification pat- 1, assess whether the diagnostics help to reduce the
terns, verbal crossing-dependency constructions, extraposipise in automatically extractetbestlists, we selected 7
tion, etc. The lexicon contains approximately 47,000 Iem'Dutch support verbs. From thevestlist, we extracted the
mas. Lexical entries specify (if applicable) subcategoriza-) g pigher ranked expressions for each of 7 verbs. Next,
tion frames enriched with dependency relations and somg o randomly collected 10% of the expressions related to
lexical restrictions. Among the parser’s other components,, . verb. Thus, we had a list of 70 expressions that were

there is a highly accurateostagger and a maximum en- 5,164 among the higher scores by the salience statistic.
tropy disambiguation module that boost the reliability of During automatic extraction of datasets clause bound-

the parsed output. Currently, th@stagger reaches 95% 5 information was ignored. For this reason, tiestist

per tag average accuracy while using a very large tags‘g,lontains expressions where the verb andtheever or al-
(Prins and van Noord, 2004). The parser reaches about 84%,t never co-occur within the same minimal clause. Ap-

per sentence average concept accufacy. plying the diagnostics to such expressions is meaningless,
dt _search isaPerlscript built aroundPATH, aquery ;s we had to remove 6 items in the test data.
language to formulate queries over dependency trees en-

coded inxML . Bouma and Kloosterman (2002) developed4.1. Methodology
this tool to support treebank queries involving constituent

> The list of 64 expressions was given to three human
dependency and word order constraints.

judges that are Dutch native speakers. They were asked
3.2. Method to assign a ‘1’ if they considered the expression (part of or)
alexicalized verb phrassyc), a ‘0’ if they could not think

of a related lexicalized phrase and a '?’ if they knew a lexi-
calized phrase headed by a different (support) verb but with

TWNC corpus. These sentences are collected in subco© Same®P. We allowed the third judgement because some

. ; PPs co-occur with more than one support verb denoting dif-
pora and parsed with the Alpino parser. Only the best pars%rentaktionsart(eg op bezoek krijgehebberiget/have
is returned by the parser and no error correction was per- i

Lo a visit’). Our gold standard list consists of those expres-
formed on the parsed data. A parse (encodermn) is . . s . )
. . sions assigned a ‘1’ by at least two judges or expressions
represented as a syntax tree enriched with dependency re- . o 2 ) o
: : .~ ‘assigned a ‘1’ and a '?’. According to the statistic all the
lations. Next,dt _search queries are used to determine

. - . ; 64 expressions ai®vcs. However, according to the human
what expressions exhibit a syntactic structure with scram- : )

. . judgements, 54.7% of the expressions in test data are false
bling, pp over verbetc. dt _search allows us to specify

head-complement dependencies, lexical restrictions "ne&f)rositives (our baseline).
P P ' ' We took the test data (N=64) and applied all diagnostics

precedence constraints and clause type restrictions. - o ) :
. . exceptcoordination This time, the evidence retrieved was
First, we needed to know whether the selected di-

agnostics efficiently identify asvc. Therefore, in our n_ot attested by native speak_ers, thus we rely on the _dlagnos-
tics and our tools. Expressions that allow pronominaliza-

preliminary experiments we focused on expressions WitQion scramblingpp over verb or show the nominalization

houden(‘hold”). To this end, the sentences extracted with I . .
dt _search queries were manually checked. Two native patternv PP are false positives. Expressions that satisfy no
R ' (}iiagnostics or only show the nominalization pattem v

speakers determined whether (i) the retrieved sentence el- . .
fectively illustrates the diagnostic being tested and, (ii) ifare considered true positives.
(i) is affirmative, whether the expression has a figurativey 5 Results

(opague) interpretation or a literal interpretation.

To determine what diagnostics are satisfied by the ex
pressions in thebestlist, first we extract sentences that
include the three lemmas inside the expression from th

Using the human judgements as reference, the diagnos-
3.3. Preliminary results tics make the wrong decisions 31.2% of the time (44 true
positives, 20 false positives). This also means that the di-
agnostics correctly assess an item among the automatically
extracted expressions as a tigeec or as noise in 70% of

Pronominalizationppover verb and the nominalization
pattern point at differences between swc (eg. iemand
in de gaten houderkeep an eye on s.0.’) and a regular AR €
verb phrase (egzich aan de regels houdéadhere to the (1€ cases, which is a positive outcome. ,
rules’). Scrambling is useful to distinguish optional ad-  Diagnostics and human judges disagree on: (i) expres-
juncts from complements, but it does not always show &/°NS consisting of a predicativ® (in beroering‘in move-

distinction between regular prepositional complements ang'€nt), (ii) one expression whosemay be pz’art ofasvc
fixed arguments in asvc. Finally, coordination is a weak (i€mand van zijn stuk brengéto surprise s.0.’) or a modi-
fier with only literal interpretation, (iii) one expression mis-

“Concept accuracy reflects the percentage of dependency relparsed by the parser that the human judges recognized as a
tions within a sentence that the parser got correct. true svc (niet in de kouwe kleren gaan zittéio have an
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PP coord nom

Nbest candidate expression pron | scram| overv | PP | SVP | PPV | VPP
houd aan praatkeep s.o. hanging on’ *
houd in bedwangkeep s.o. in control’ * *
houd in gaterikeep an eye on’ *
houd in standkeep in existence’ *
houd voor gekmake a fool of’ * *

houd oogje in zeilkeep a good eye on’
houd aan afspraaladhere to an agreement’
houd aan regel&adhere to the rules’ * *
houd met wensélit. ‘keep with wishes’

houd onder auspiénlit. ‘hold under auspices’
houd van sportiove sport’ *

* | ¥ || *

Table 1: Diagnostics evidencgron stands for pronominalizatioscram for scrambling,coord checks coordination
pattern fpor ansvp(fixed argument))nom states nominalization pattern.

effect on’) and (iv) two directionabps evaluated asvcs References

by the diagnosticsn@ar bed gaango to bed). Bouma, G. and G. Kloosterman, 2002. Querying depen-
dency treebanks in XML. IrProceedings of the 3rd
International Conference on Language Resources and
Evaluation (LREC 2002)olume V. Las Palmas de Gran
Canaria, Spain.

4.3. Discussion

For some expressions, no evidence was found of any
of the diagnostics. This can be interpreted in two ways:
either the expression satisfies none of the diagnostics or our
subcorpora are not representative of the phenomena.  Everaert, M., 1993. Vaste verbindingen (in woorden-

Our method's success is highly dependent on parsing boeken).Spektator 3:3-27.
accuracy and also on the efficiency of the search queries. If
a sentence was erroneously parsed, the retrieved evident®llebrandse, B., 1993Dutch Light Verb Constructions
is likely to be wrong evidence. Good search queries require Master’s thesis, Tilburg University, the Netherlands.

good knowledge Of. the grammar used by the barser. ThRilgarrif A. and D. Tugwell, 2001. Word sketch: Ex-
parser has trouble in deciding the-attachment site. Typ- traction & display of significant collocations for lex-
ically, the parser favors noun attachment. Consequently, a icography. InProceedings of the 39th ACL & 10th

iT’]PaIIJar()ts(ifr?]r(‘)Sd\i/fci:elrs Slg)urzetgn:riz v;ror&glry asrt]:tli};]mg ﬁi: dn(?g;_ EACL -workshop ‘Collocation: Computational Extrac-
P ' »aguery Y tion, Analysis and ExplotationToulouse.

plement dependence between a given verb and the trget
will not retrieve a sentence with a misparsed post-nominabrdelman, R.J.F., 2002. Twente Nieuws Corpus (TWNC).

modifier PP. To avoid this, the search queries are stated Parlevink Language Techonology Group. University of
more generally trying to avoid many wrong hits. Twente.

5. Conclusions Prins, R. and G. van Noord, 2004. Reinforcing parser pref-

Linguistic diagnostics help to discard some sources of erences through taggingTraitement Automatique des
noise from automatically acquired lexica. For us, three tests Langues Accepted for Special Issue divolutions of
proved most useful: pronominalizationp over verb and Parsing
the nominalization pattern. Scrambling is a good test to .
discard expressions that include an optional adjunct. Witf?ag’ I\_/an_, T. Baldwin, F'_ Bond, A. C_opestake,_ a_nd
well-defined queries applied on parsed data, the linguistic D. Flickinger, 2001'. Mult|worq expressions. a pain in
diagnostics can automatically discard much noise from the the neck for NLP. LinGO Working Paper No. 2001-03.
extractednbestlists. The method’s success can be furtherSinclair, J.McH., 1966. Beginning the study of lexis. In
improved if a human assesses the interpretation of the re- ¢ £ Bagzell, J.C. Catford, M.A.K. Halliday, and R.H.

trieved evidence. Robins (eds.)ln memory of J.R.FirthLongmans, pages
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