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However a number of important
important challenge for computatior
ciency and certainty with which lang
both theoretical and practical: gramn
tic theory cannot be processed efficie
and has been corroborated experime
recast into alternative formats, and
large areas of language are then set «

The certainty with which langua
But careful implementation of wide-
tems which regard even simple sent



3. Grammar development for Dutc

4. Linguistically-informed search t

The first two topics were large anc
of manpower assigned to them.

It turned out that one of the rev
about the fourth item (the linguistica
tool of the type described in the orig
the start of the project: gsearch (Corl
conclusion that it would be better to
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processing. A finite-state imple
section 9. Chapter 10 describe
phenation.

Disambiguation Tanja Gaustad, Rol

In section 11 we describe a nu
linear modeling for parse select
rameter estimation of such log-
section 13 we describe the prog
disambiguation.



tools are implemented and inte
future annotation of corpus m
Internet: http://www.let.rug.nl
(van der Beek et al., 2002). A ni
the treebanks; a report is prese

Finite State Language Processing
niemi, Gertjan van Noord chair
ods in Natural Language Proce
project members (Daciuk, 2001
event was organized entitled 20



progress. A number of log-line
success carefully evaluated. Th
the disambiguation problem for
for training such log-linear moc
certain more general methods t
puting perform much better the
appears in (Malouf, 2002). In lo
important issue. In (Mullen, 2C
investigated; the experiments ir
This experiment was presented
van Noord, 2001).






annotation format is taken from the
of Spoken Dutch) (Oostdijk, 2000). ]
the grammar and our tree-banking e
tools to help in constructing the treel

The various components of Alpin
be used in a variety of ways. Typical 1
velopment or tree-banking. The grap
here (van Noord and Bouma, 1997Db)
formats for parse trees, dependency s
and derivation trees.

For evaluation purposes, or f
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predict the category of a given word.
it is assumed that the word is a nou
In addition to the treatment of un
enhanced by the possibility to skip tc
employed only for certain punctuatic
both in the lexicon and the grammar,
to warrant the possibility to ignore
may appear almost anywhere in the :

(2) De z.g. ” speelstraat , die
The so-called ” play-street , that



trees from the parse forest.

In order to select the best parse
evaluation function which assigns a
experiments with a variety of parse ev

A naive algorithm constructs all |
and then selects the best one. Since
we have implemented the algorithm
forest as a best-first search. This r
extended to partial parse trees. In c
procedure indeed finds the best pa
should apply to this evaluation func












the relevant linguistic properties. E:
vraag (question) are given in figure &
among other things, that an attribut
norm] distinguishes between ‘ordinar
(there). The type verb licenses the att
subcategorization) is a list, specifying
may occur as complements of the v
volgen (chase), for instance, selects .
subordinate clause (which has to be
WH-constituent or by the complemer
may be extraposed, it is realized on 1



is explained at the end of this sectior

HPSG is usually seen as a (radi
combines general rule schemata witl
(1997), a variant of HPSG is propose
specific. Construction specific rules :
structions which are not determined
of relative clauses, for instance, and -
requires syntactic structures which
By defining rules in terms of more g
in terms of general principles, a rule
potentially large number of specific r



ment daughter. As there are no 11ller,
SLASH, EXTRA and DT/MODS will be id

The head-filler, head-extra, and
headed structure, which consist of a
daughter. The value of resp. SLASH,
and head daughter, while the value ¢

Most rules in the grammar are de
mentioned. In most rules, only the c
their relative order needs to be specif
underlined:

!See Bouma, Malouf, and Sag (2001) for a



The rules license the vP in (3-a), as
suppressed). The constituent oude 1
VP is an instance of rule (2-a).

(3) a. (Kim blijft) oude vrienden
(Kim continues) old friends
Kim continues to chase old friei
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sc scC

SLASH ~ SLASH

EXTRA EXTRA ((g|[4])
DT 5] |pT |

For the examples in (5-a) and (5-b),
(5-c) and (5-d).

(5) a. (Kim moet) de vraag wie T
(Kim must) the question who t



extended the grammar with a level c
The idea is that a dependency stru
about the syntactic structure of a sen
from all aspects of the syntactic ana
purposes only. A dependency struct
a sentence or phrase. An example is
with a grammatical relation (hd for
an optional index (the index 1 encoc
subject of beantwoord), and a syntac
relation, a syntactic category, and th
the string position, or of a grammat;



AP. '1he label v-arg(rignt) denotes the

(6) a. head-complement-structure : v
b. een boek kopen (buy a book), |
aardig vinden (consider nice, lil

c. head-complement-structure : v

d. geloven dat Sinterklaas besta:
Sinterklaas (believe in Sinterll

The rules in (7) define potential com]
junction over NP[NFORM norm], PP, A
preposition as well as a particle.



. e A A Y B
be used adverbially), and the nouns |
(8-h)-(8-i). Heads which license an al
+ adjective (8-j)-(8-1), (net) zo + adject
NPs containing the determiner hetzel

(8) a. deze prijs ligt dichter bij het bc
this price is closer to the bi
b. de internationale fondsen war
the international funds wer
bij opening
at the opening
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Eliminated  being for the
evenveel betekenen als niet me
equal meaning as no lor
g. jonge mensen uit dezelfde I
young people from every a
r. Dat was dezelfde als gisteren
that was the same as yesterde
s. Daar zat hetzelfde idee achte;
there was the same idea behin
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which nouns may occur as heads in
bog (of) potatos).

(10) a. head-adjunct-structure : n — |
b. familie uit Amsterdam (family

c. head-adjunct-structure : n — |

d. familie die niemand kent (fan

e. head-adjunct-structure : np —

f. Beerta senior/alleen/zelf/ ool
aanstaande (2nd (of) february

g. head-adjunct-structure : n — |



(A \ /
NFORM norm
b. head-adjunct-structure: np —

© lekkers: [ad] ) ]
AFORM iets

Although the genetive construction a
our analysis still uses general princip
For instance, as the adjectives in th
adjectives in their AFORM value, we

possible, using the general rule for a



tion, constituent questions, and rels
proposed in Bouma, Malouf, and Sag
not treat the selection of adjuncts lex
implement in a non-lexicalist fashion
reason for adopting this solution.

3.4 The dictionary comp«

Accurate, wide-coverage, parsing of 1
with detailed subcategorization fram



a (shallow) parser able to recognize
tic configurations. Acquisition of st
cally annotated corpus is much mor
whether a dependent is to be counted
1999; Sarkar and Zeman, 2000), bu
corpora.

3.4.2 Using Existing Resource

Currently the resources required to
for Dutch are not available. However



e N

dents of the verb), the number of int:

3.4.3 Verbal entries in the Alp

Dependency frames for the verbal le
structed using the dependency inforr
entering definitions by hand. The I
modal verbs, a small class of high-i
number of ways. The CGN/Celex d

2http: //www.inl.nl/corp/parole.htm
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Table 3.1: The 10 most frequent verb
Frames are specified as a list of comy]
function:category. The LD relation
and SE denotes an inherently reflexix



more exhaustive than Parole. How
CGN/Celex and Parole contains 11
tributes 13% of the frames in the
non-overlap for the most frequent fi
in table 3.4.

For transitive and intransitive ver]
are present in CGN/Celex as well. Fo
overlap is generally much smaller, a
in Parole is not present in Celex. Th
rization frames, both resources are
union of both provides exhaustive co



dents. Sets of dependents were ide
instance, if a verb occurred with an
relation and prep as head, it is assur
[SU:NP][PC:PP (prep)] dependency f
how often a dependency frame in th
tion of dependency frames is mostly
where one dependency frame is mor
occurring with a VP-dependent intro
sociated with a dependency frame -
general dependency frame selecting

such cases, we check whether at le



tival or finite sentential) complement
nouns and titles (vice-president Jans

3.5 Grammatical Coverag

We performed various experiments tc
mar and disambiguation component
of these experiments are discussed

tive, error analysis learns that the m
problematic for the grammar are:



Apout tne part g town w
one hears the most outre

e Missing lexical valency frames:
(19) Dit jaar ziet men zich
this year sees one oneself

this year, one already sees

The verb zien apparently selec
participle phrase in this case.



teriaal voor de avond
velvet and, in combinatio
Jor the evening
b. De vertegenwoordigers v
daag en die van de mijnv
end maken [...]
The representatives of
nounce their plans todag
c. Er worden bloembakker
lichting.
One wants flower pots, ¢



are applicable in other contexts as ¥
coordination.

In the literature on ellipsis, some
straints, mainly on English elliptical
(1991) for example illustrate the exis
amples. The examples they give of p
(25-a), pleonasticity of nouns (25-b
(25-c). These are constraints on el
sponding elements in the target cla
parallelism between the elided phras
symmetric coordinations (Kehler, 19



(30)

Piet lies under the couch
b. Piet koopt een pond an
Piet buys a pound en

Piet buys a pound of enc

Piet weet hoeveel  jong
Piet knows how-much boy:
meisjes

girls

Piet knows how many bot
many girls are



(35) Jan geeft me een stuiver e:
Jan gives me a penny a
Jan will give me a penny a

This also illustrates the fact that ¢
the first one mentioned above is in
the second is stronger (in (35), the s
first soft constraint).

We expect to find more constrair
tures. Another important source of ir






they have againa new  pl
‘They have a new plot in store.’

A computational parser will, mo
in (2) to the sentence in (1); the par
object of hebben and in as head of .
would not be recognized at all (see (2
the language and, therefore it needs t
word category should be assigned to
of the preposition in, let us assume
no modification, no plural morphem



variation of those fixed expressions
tion, etc. (undergeneration). Ultimat
and undergeneration.

Fixed expressions are difficult to
cause of their non-uniform syntactic
treated as lexicalized phrases includ
strain the syntactic contexts of fixed

Work done on idiomatic expressic
complement-like phrases selected by

!Section 2.1 describes the heuristics used



4.1.1 Goals and objectives

The Phd project being described here
semi-fixed expressions in Dutch, par

To achieve a thorough understaz
)fixed phrases, we aim at

2Section 4.4 gives a complete description

3Previously, Paardekooper (1973) pointed

“The Dutch data used in this section is tz
original source will be explicitly cited.



matical aescCription under a lexicalls!
model for their extraction and ident
models and evaluation of the improv

4.2 Fixed expressions

Before attempting the formalization
in the Alpino grammar two requisite
guistic properties and constraints tt
description of the syntactic behavior



nxed phrases that distinguish them
project, we aim at gathering more ok
tribution of fixed expressions by usi
will be used as the basis of the class;
tic analysis of fixed expressions in th

Non-homomorphism The argumen
is often used in lexicalist grammars

®I avoid using the term idiom because it oft
mantics (Perlmutter and Soames, 1979; Culi
refers to the group of fixed and semi-fixed ph



John went the problems out of
(10) *John ging de problemen uit de |
(11) * John ging de problemen uit

John went the problemen out

In spite of the restricted semanti
phrase can occur in a related sema
(12). It seems reasonable to conclude

SNotice that the glossed literal translation
some idioms cannot be translated compositic
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are ‘meaningless’ in the argument stu

“In (13-a), bucket does not have a referent
tation of the VP; the sentence means ‘John «
in (13-c) modifies only the idiomatic meaning

8Schenk (1994) highlights the importance
sitionality. The former implies that the meani
level; the latter pertains to grammar interne
tions.

°In the expression Peter sawed logs all nic
However, in the idiomatic interpretation coml
transparent meaning of each constituent doe:
The idiom is not compositional.



‘Topicalization relers to the realiza
SVO languages) in initial position in
stituent receives emphasis and there
content. Applied to our example fixe
occur in topic position (16). The fixed
the context as in (17) (cf. (18).19

(16) Een rechtstreekse aanval op de
A direct attack on the queen

‘A direct attack on the queen, C

1%Some speakers find (18) acceptable if neg



But there was never consequ
‘But they never suffered any cor

22) (...) omdat er ¢
...... because it progress ¢
regeling (...)

"The decision whether a topicalized fixed c
semantics analysis since one needs to assigr
constituent. In the example Marie’s hart bra
constituent obligatorily carries meaning.

2Example found at http://www.auburn.edu/st



‘She would only be looking for li

(31) Joep is naarstig op zoek naar ni

‘Joep is in a hurry to find a new

Pronominalization NPs inside
pronominalized into an R-pronoun.
van (‘have trouble with’) (32), the NP
R-pronoun. If pronominalization ha:
next to the preposition (one word) (3
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selectional preferences.

Idiosyncratic morphosyntax Anot
presence of frozen words that only o
One example is iets in petto hebben ('t
occurs with the verbs hebben and ho
gests that some enforced co-occurrer
and these two verbs.

Petto derives from Italian petto (‘h
loanword that, according to its mory
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fixed expressions.

Agreement between subject and d
phrase described above, we claim th
flexibility even to the extent of blockir
Rare cases exist where the subject
fixed constituent. Agreement betwee
is important to get the correct sema
phrase. In (42), the possessive deterr
NP De Italiaanse regering.



some variation. In Riehemann’s opin
be ignored.

4.3 Related work

In the previous section we describec
pressions exhibit. Section 4.3.1 rex
expressions in the HPSG framework
extraction of multi-word lexemes anc
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Consider example (44). The relaxe
the verbal head (hebben) to select f
petto).'® This ensures that hebben is
its complements. Assuming that in p
unit) in the lexicon, this constituent
reserved for the contribution of in
stead, the idiom is assigned semantic
relation.

13The feature structure is incomplete in (4



adjectival modification is possible in
Under this approach, the verbal hea
fixed complement and declares no cc
druk (46).

(45) a. De ECB komt dan onder grot
zetten dat . ..
b. Maar de onderhandelingen zi
recent bekend ...



LyplIlg, ulat 15, CIOSS-CladssiiiCauloll O
(1997) licenses the syntactic distribu
ization, raising, relativization, passiv

Riehemann’s approach nicely ste
and idiomatic uses of (idiom) phrase:
rization information from the literal
for those idiomatic verbs whose SUBC
not selected dependents of the litera
because defaults can be overwritten
not include syntactic information ak

4This is enforced by the ‘<’ symbol in (47).
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the meaning of non-compositional id
CONTXT. The use of CONTXT requires
be of type empty-relation. This attribn

Riehemann (1997, p.5) justifies h
to the difficulty to state subcategori
out violating the subcategorization j
currences of idiomatic words e.g. s,
idiomatic words e.g. beans are also
Riehemann (1997) handles the subcz
can solve the problem with limited m



They name this ratio the W/C ratio.
tive results with low frequency data.
occur with the particle af in Dutch.

is 0.6689, their model achieves rest
Fisher’s test perform relatively well c
respectively).!® However, one still nee

5This consists of all instances of words occ
For instance, with a window size of 10, all t
of the seed term are included. The rest of t
complement subcorpus C.

8 After removing all hapax legomena.



pasic syntactic structure. nrenn (Z
tic annotation because that would in
consequently, the variation of gramn

Also, Blaheta and Johnson (200
particle combinations, they extract ¢
lings to a verb within a sentence. La
nations that have non-collocational :
association score.

Lemmas A lemmatizer is often 1
tions of component lexemes within



data and it overestimates the assoc
correct the poor performance of mut
quency cut-off may be applied. Thi

'7I think that the reason is the difficulty tc
PP.

'8Shortly, Lin (1998) measures word simila
a verb and a noun. Synonyms of say, a nou
which stands in the same relation (object of]
score. In this way, Lin (1998) successfully
compositional collocational phrases. Refer to

19These three measures are used in a case
extensively there.



standard list of collocations. The big
languages other than English is to gz

Non-standard models Non-standa
scores to split apart collocational an
two models we describe below depenc
or fully parsed syntactic information

20The constant c is used to adjust ranks o
of all dependency triples in the extracted dat

2lWhere H=head word, M=head of constitu
ability.



and reported that phrase entropy act
measures in medium and high frequ
Krenn’s results are worse than Li
PNV collocations (support verb cons
than the identification of subject-ve
pairs among dependency triples ext
corrected. Note also that these two
one of them (German) exhibits more
phology. Inflectional variations of th
candidate triples in datasets (Krenn,
performance of the model.



* 0= 149, A1 = LOOK /N A2 =
* b=15: X7 =look A X3 =

e For each tuple X; ...X;,, Cp is t
ities and inequalities represent
example above, Ci4 is the nun
particle or a preposition in the ¢

e Finally, given that each combir
sented as ‘an n-bit integer b’, b
one X; = x4 then the number of
#(14) = 3, #(0) =0, etc. This is n



performance, in a comparative evalt
(2002) reports that Blaheta and Joh
than 2% precision after 40% of N-best
0.5% when 80% of N-best candidate
two-word collocations ((Adj,Noun) o1
value judgment in English.

The emerging question now is 1
results? Perhaps the identification
(Adj/Noun,noun) pairs. Particles an
variation, they belong to a closed clas
extraction.



of the models on the basis of (i) vary
and (ii) varying N-best candidates lis
for the whole set of candidate data.
Another alternative is to manua
by the statistical model. Typically,
verbs) is selected. Then, all possible
extracted either from a learner’s dic
be the gold standard. Rather than
extracted collocations, Lin (1998) se
words randomly selected. Precision &
random sample of the extracted collo



CPPs share properties with colloca
ties the relevant ones are: (i) head no
noun admits restricted modification
(iv) often non-compositional meaning
(vi) NP complement of second Prep m:
tics, these phrases are not syntactica
machine translation, generation) the
Valetto (1996) suggested that such |
word lexemes in the lexicon.

We used a data-driven model to d¢
be treated as fixed units given the ev



€iner (wi=imn, wp=tegenstieling tot) o
represented by two possible bigrams
used are: mutual information, log-lik

e Mutual Information:

MI(wq,

22The Bigram Statistic Package provides I
from raw corpora, (ii) compute the mutual i
and Fisher’s scores assigned to a given n-gr:
available at http: www.d.umn.edu tpeders
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2084 collocation candidates shc
didates with a frequency bigge
ranked candidates result of apj
lists are chosen so that we eva
bigger than 10.

2This test compares the probability of twc
that the constituent words in the bigram are
are dependent. The log-likelihood score comj
that H; is correct given our background asst

24The log-likelihood test was not computec
between the trigram constituents.



Discussion Mutual information.
leads to a disproportional number ¢
scoring items, leading to poor results
test performs poorly with sparse d:
frequency cut-off is used (Manning ¢
effect, we used a higher frequency tk
4th row in Table 4.1. More positive ¢
lists in comparison to the previous fi
larger than 300 does not improve re
that occur more than 40 times in the



(Pearson’s x?) to raw frequency coun
frequency in the bigram setup. In con
than x? in the trigram setup.

From a qualitative perspective, we
be more appropriate for extraction of
difference between the correspondin
by the two-best statistical tests, the
tional than the expressions retrieve
purpose, applying the statistical test:
quent non-collocational candidates «
such candidates as collocational, sin



should also prove beneficial for a futu
expressions.
uestions we seek to answer are:

e What data-driven models are 1
sions?

e Applying corpus-based techniq
lowed within fixed phrases and

¢ In order to handle modification
linguistic constraints need to bg



constituent lexemes €xnibit a SpecCIic
extract fixed expressions that involve
target expressions will include the ver
with houden within the same senten

ij houden het belang van het land
included in the datasets because th
(fixed) complement is a PP: van het lc

Extraction from corpus Previc
models that make use of fully parsec
2001; Pearce, 2002). Large fully-pa:



dates within a dataset type (i) (acco:
the word tokens within the PP, (e.g
Candidates within a dataset type (ii)
type (iii) datasets list candidates su
complement PP are replaced by their
DE land houden); finally, datasets
(houd, houdt,houden,gehouden,etc.) |
houden). The purpose of considering
data problem while still considering

Following Krenn (2000) and Blahe
how the different datasets influence



111€ taSK INIVOIVES III'St, undacersiar
within fixed expressions and reportiz
sions under the HPSG framework h:
grammar developers about which fea
handle modification within fixed exps

Syntactico-semantic properties C
an adequate lexical representation of
of constraints that determine the typ

Section 4.2.2 described the main !
sions.















allnotatloll 10Iat.

Section 5.3 is the central part of
method as we use it, the tools that
shortcomings of the system. It starts
is at the beginning of the annotatio:
annotation with parsing (building de;
ing and error prone), it has one mai
average length typically a set of hund
Selection of the best parse from this

The tools that we present in this p

'http: lands.let. kun.nl cgn



statistical measure; such aé F-score
that are identical in both trees (Carr«

3 ea otato TO ¢

The annotation process is roughly di
with the Alpino parser and then se!
parses. Several tools that we have d
ical environment for natural langua
facilitate the two parts of the annot:
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marker restrict the parsing process v
for on line addition of lexical informat
words more accurate and efficient.

.3.2 Interacti e lexical anal

The interactive lexical analyzer is a to
for the words in a sentence. It prese
the sentence to the annotator. He or

e Correct Parse must include it



parse cannot generate the correct pa
close to the best possible parse, beca
the parses by the constituent marke:

Constituent marking has some lir
ders are defined on the syntactic trec
tures are an extra layer of annotati
Using the tool therefore requires kno
tic trees that it generates.

Second, specification of the const
cially for disambiguating preposition:
noun phrase and a prepositional phr



Alpino is set up as a broad coverage
restricted text. Therefore a large lexi
word heuristics have been added to
parser will come across unknown wc
with extra or missing arguments, Du
spelling mistakes make common wo:
will either skip such a word or assigr
to make the system correctly use tk
lexicon.

Adding new words to the lexicon c
new lexicon and reload it. It would 1



The parse selection takes as inp
A dependency path specifies the gre
(e.g. head (hd) or determiner (det)) ar
sentence. The representation of a par
variant of the dependency tree. The
the dependency tree in fig. 5.1 is in f

From these sets of dependency
much smaller) set of maximal discr:
consists of the triples with the shor
difference between parses. In examp
np het meisje always co-occur, but t



greatly reduce the set of possibilities

After this the discriminants are re
number of parses that will be exclude
and the number of parses that will be
way the ambiguities with the greates
first.

The parse that is selected is store
correct yet, it can be edited in the Th
again. A second annotator checks
stores it afterwards.



maximal support for linguistic querice

As XML documents are basically
other elements, dependency trees c:
where every node in the tree is rep:
represented by attributes. Termina
daughter elements. The XML repre:
given in figure 5.1 is given in figure £

The transformation of dependency
only used to eliminate linguistically

2www.w .org TR xpath
Swww.xmlsoft.org



e computational parscr and 10r 1nul
head of pps introducing locative depe

(2) /Inode[@rel="hd" and ../@cat="pf

Here, the double dots allow us to refe
Thus, we are looking for a node witk
by a pp with a ld dependency relatic
node in the dependency tree correspc
in the XML encoding as well.
Comparing the list of matching pr
that about 6% of the PPs are locative «



Here, D (s) is the set of dependency 1
by the parser). D (s) is the set of d
stored in the treebank for s. D (s) is
inD (s).

For a corpus of sentences , we of
addition, it is useful to consider the «

CA()=1 —
mo

4This metric is a variant of the metric intr
ensure that the score is between O and 100.



of disagreement occurred often. Th
differences in attachment of modifie
is related to the choice of the depen
the labels MoD, LD, PC for modifiers
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