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1 Introduction

In recent years, there has been rising interest to using evidence derived from automatic syntactic
analysisin large-scale @rpus gudies. Ideally, of course, corpus linguistswould prefer to have accessto
the wealth of structural and featural information provided by afull parser based on acomplex grammar
formalism. However, to date such parsers achieve neither the speal nor the robustness needed to
process hundreds of millions of words. Beside this practical limitation, there are at least two more
fundamental problems with this approach. Firstly, complex grammars tend to produce highly
ambiguous output. Without extensive lexical and semantic knowledge, there will often be thousands of
different analyses for any given sentence Secondly, full parser usually embracea particular theoretical
perspedive, embodied in the grammar formalism they use. If the researcher’s perspedive on syntax is
different from that of the parser, he or she will find it difficult, if not outright impossble, to apply the
parser’s analyses to the research question.*

Chunk parsers, on the other hand, were expresdy designed for the robust processng of large amounts
of text, including sentence fragments. Robustness is achieved mostly by avoiding problematic
dedsions, such aswhere to attach prepositional phrases. As a consequence, thelocal structures built by
chunk parsers are largely independent from any particular syntactic theory. However, they also provide
much lessevidencefor the syntactic structure of sentences and for other linguistic phenomena. In this
paper, we want to show that a chunk parser with an extended chunk definition can provide analyses of
sufficient depth and enriched with morpho-syntactic as well as lexical-semantic information to answer
such research questions. In order to do so, we need to identify the aucial requirements on text analysis
for corpus linguistic research.

2 Requirementson the text analysis

We understand the aucial requirements for a useful tod for corpus linguistic applications to ke the
following: (i) It has to work on unrestricted text. There should be no limitation to corpus sze, i.e., it
should be able to deal with small aswell aslarge @rpora. It should be able to parse mmplete sentences
as well asfragmentary text. The system should not be domain spedfic, i.e., it should work basically on
any text type. Additional domain spedfic rules $ould be easy to incorporatein the grammar. (i) Lacks
in the grammar should not lead to a complete failure to parse. (iii) No manua cheding should be
required asit is not feasible for large quantiti es of text. (iv) The system should provide dearly defined
and documented interfaces, where the extraction processes can attach. The annotation should make use
of linguistic standards. There should be documentation on what is annotated, and how it is annotated.
The annotation should be easy to processfor further appli cation.

What kind of information should a corpus annotation providing a useful basis for extractions include,
beside of the information on token level: (i) the head lemma of annotated structures to determine the
lemma of the lexical entry, (ii) morpho-syntactic information, to determine the grammatical function of
the structure and to extract additional aspeds about potential lexical entries, eg., singular plura
aternations for nouns, (i) lexical or semantic information, e.g., temporal asped, (iv) information
about certain embeddings, text markers, or construction types, (v) hierarchical representations.

! (Kermes and Evert 2002 gives an idea of the problems we had using the supposedly theory-independent
syntactic analyses from the German NEGRA treebank to eval uate the noun phrasesidentified by our chunker. This
explains why statistical learning models, which are trained and evaluated on one and the same treebank, often
outperform manuall y devel oped systems.



3 Full parsersvs. chunkers

3.1 Full parsers

Full parsers are based on a complex grammar that can be formulated in various frameworks (e.g.,
Lexical Functional Grammar (LFG) or Head Lexicalized Phrase Structure Grammars (HPSG)). These
complex grammars are able to model hierarchical structures of alanguage. They are powerful enough
to handle omplex constraints about structures, relations, and attachments. Consequently, they are well
suited to handle the problem of attachment ambiguities. In general, they make use of detailed
knowledge abaut the function and usage of words to determine the @rred analysis of a sentence Asa
result a complete hierarchical annotation is delivered providing rich and complex information about
structures, relations and functions. The rich and complex annotation provides an excdlent base for
extraction of linguistic information.

The omplexity of the grammars and the use of detail ed li nguistic and lexicographic knowledge during
the parse, however, ow down the parsing speal. Besides, if necessary information is lacking, full
parsersfail to deliver an analysis. In most cases, even if only part of a sentence @nnot be analyzed, the
whole sentence is ignored. The lack of robustness is often caused by a lack of linguistic or
lexicographic knowledge in the lexicon used by the parser. Full parsers depend heavily on arich and
detail ed prerequisite lexicon that provides them with the necessary information.

The number of grammar rules produces ambiguities. In other words, the parser provides svera
possble analyses of which only one is corred. Some parsers use heuristic or statistical methods to
determine the @rred parse or to reducethe number of possble parses. Ancther posshility to overcome
ambiguous or incorred output is manual corredion. Asmanual corredion istime ensuming and costly
it is amost only used to huilt a reference @rpus, usually atreebank. The limited size of the treebank
makes it insufficient for large-scale extractions.

The aomplex rule system of the underlying grammar can also cause problems. Changes within the
grammar can result in unexpeded and undesired interactions among rules. It is usualy difficult to
determine the @use of the interaction because of the cmplexity of the rules and the rule system.
Consequently, it is very complicated and time cnsuming to modify and adjust the existing grammar to
anew text domain or purpose.

3.2 Chunkers

Another approach to text analysis, which has become more and more popular is chunking or chunk
parsing. The structures annotated by chunkers are usually non-hierarchical and non-reaursive. Asthe
annotated structures are relatively simple, the grammar itsdlf is also relatively simple. In general, it
does not consider cases resulting in ambiguities sich as, e.g., attachment dedsions, or constructions
including lexical dependencies. Rich and complex linguistic and lexicographic information is not
reguired. As the name suggests, chunkers do not aim at annotating the structure of a sentence
completely, but try to build “chunks’ of words. Consequently, the rule system of chunkersisrdatively
simple, and they are very robugt, i.e., they are not apt to fail to parse a sentence because they fail to
parse part of the sentence A chunker analyzes atext asfar asit can, and annotates the results.

According to Steve Abney (Abney 1996), achunk is:

A non-reaursive re of an intra-clausal constituent, extending from the beginning of
the mnstituent to its head.

Another definition by Abney (Abney 1991)) isthat:

The typical chunk consists of a single @ntent word surrounded by a constell ation of
function words, matching a fixed template.

Thus, the dasdc notion of a chunk is that of a flat, non-reaursive structure. The dunk begins with a
function word and ends with the lexical head. This definition excludes all post-head complements and
modifiers. Consequently, some cunkers consider a prepositional phrase (PP to consist only of the
preposition itself, as PPs, in general, are head initial structures.



3.3 State-of-the-art systems
There are avariety of chunkers avail able for German:

CASS parser is a cascaded finite-state parser developed by Steven Abney (Abney 199@). The
German grammar developed within the Verbmohl projed produces flat, non-reaursive
structures. The grammar includes a small | exicon, which isrepresented using so-call ed tag-fixes
associating lexical clases with PoS-tags. Information about the head lemma of chunks is
annotated as an attribute of the diunk. A demo version of the German grammar can be accessed
via Internet.?

Connexor is a symbdic constraint grammar parser (Voutilainen 1994 Voutilainen and Jaervinen
1995 Voutilainen and Tapanainen 1993. The system was primarily built for English with a
full-fledged grammar (ENGCG) (Karlsson et. al. 1995 Voutilainen 1997 Voutilainen and
Heikkilae 1994. For German there is only a light version of the grammar, which produces
simple, non-reaursive structures. Lexical information is not avail able, however, the head lemma
of chunks isindicated by a spedal tag. Unfortunately, the system is not fredy avail able, only a
demo version is accessble via Internet.®

KaRoPar se developed by Frank H. Miller and Tylman Ule (Ule and Miller 200L Muller and Ule
2007 is a symbdi ¢ top-down battom-up partial parser. The partial analysis includes pre-head
but no post-head rearrsion. The internal structure of a chunk is flat and non-hierarchical.
Agreament information as well as lexical information about the dunks is not avail able.
Additionally to lexical phrases they annotate so-call ed topological fidlds (Muller and Ule 2002
Veestra, Miller, and Ule 2002, which divide a German sentence into different sedions
according to the topological field model of (Hohle 1986).

Chunkieisapartial parser that workswith similar techniques as gandard PoStaggers (Skut and Brants
1998. It uses the TnT tagger* (Brants 2000 to assgn treefragments to sequences of PoS tags.
The most likely structure is determined using trigram frequencies. Chunkie produces gructures
with a maximal depth of three It includes reaursion in pre-head position but no post-head
modifiers. Head lemma information is avail able via the structure. Agreement information and
lexical information is not annotated.®

Cascaded Markov Models. The partial parser of Brants (Brants 1999 was used to facilit ate the
syntactic annotation of the NEGRA corpus® (Skut et. al. 1997. It is based on cascaded Markov
models, and operates on several layers. The annotated structures are hierarchical phrases,
including complex and reaursive enbedding. PPs and NP structures are stripped off adverbials
at the front, and PPs and relative dauses at the end of the phrase. Head lemma information is
avail able viathe structure. Agreament and lexical-semantic information is not avail able.

4 Problems of the chunking approach

AsKubler and Hinrichs (Kubler and Hinrichs 2001) have pointed out, whil e chunking approaches have
“focused on the reaognition of partial constituent structures at the level of individual chunks]..], little
or no attention has been paid to the question of how such partial analyses can be combined into larger
structures for compl ete utterances.”

In other words, combining chunk structures provided by (most of) the available cunkers often
demands complex rules or rules that are neither seaure nor theoretically motivated. For German, thisis
even more so than for English, for which most chunkers are designed. This is due to the fact that
German has a propensity to reaursive pre-head embedding of complex structures.

If we take the foll owing example of a PP, with its full analysisin (1a) and compareit with the dasscal
chunk analysisin (1b), the problems become obvious.

2 seehttp://grosssfs.nphil .uni-tuebingen.de:8080rel esse/casshtml
8 seehttp://www.connexor.com/demos.html

: seehttp://www.coli .uni-sb.de/~thorsten/tnt/

6

seehttp://www.coli .uni-sh.de/~skut/chunker/
seehttp://www.coli .uni-sh.de/sfb378negra-corpus/negra-corpus.html




(1) a [ppmit[we[ar Kleinen], [ap Uber [yp die KOpfe [ye der Apostel ]] gesetzten ] Flammen ]
with small abovwe the heads of the apostles st flames
‘with small flames st abowe the heads of the apostles

b. [pc mit [nc Kleinen 1], [pc Uber [nc die Kopfe]] [nc der Apostel | [ne gesetzten Flammen |
with small abovwe theheads of the apostles a flames

The dunk analysis provides four NCs where there should be only one NP. The cunks overlap with the
final structure analysis. Thisis due to the eanbedding of the complex AP structure in pre-head position
of the maximal NP in (1a). In order tofill the gap between the chunk analysisin (1b) and full analysis
in (1a), the PCsand NC in (1b) have to be ambined.

The simple solution would be a rule as the foll owing:
2 PP~ PC(PC|NC)DO

This rule, however, does not seem theoretically motivated. It might seem logical to assume that a
complex PPconsists of a PC followed by a number of NCs. It is, however, difficult to find a theoretical
background to include following PCs as well. PPs, usually, do not diredly embed another PP or PC.
For English, which does not involve ambedding of complex structuresin pre-head position asin (1a),
as the trandation demonstrates, the problem is not as svere, and a smpler rule involving PR
attachment can be sufficient.

Theruleisrather vague and underspedfied to an extent that it does not seem very reliable. Therule @an
easily asemble structures which are too large, and it seems difficult, if not imposgble, to formulate
restrictions.

Besides, the rule leaves the internal structure mainly opague. It is, e.g., hot obvious what the head of
the NP embedded in the ammplex PPis. The relation between the NC die Kdpfe (the heads) and the NC
der Apastel (the apostles) is not indicated. Consequently, the head can equally well be Apostel
(apostles) or Flamrren (flames). In the former case, the NC gesetzten Flamrren (set flames) would bea
post-head genitive modifier. In the latter case, the NC der Apostel (the apostles) would be a pre-head
modifier.

A more complex solution seem necessary, where a number of rules have to be applied:

(3) a NP - NCNCye
b. PP - preposition NP
c. AP - PPadjedive
d. NP - (AP)Onoun

The NP rulein (3a) will assamble the NC die Kdpfe with the NC der Apostel. The PPrulein (3b) can
built the PP Uiber die Kopfe der Apostel as well as the mmplex PPin (1). The AP rulein (3c) can be
used to form a complex AP with this PP (liber die Kopfe der Apostel gesetzten). The NP rule in (3d)
can built the complex NP (die Gber die Kopfe der Apostel gesetzten Flamiren). Besides of theserules,
the NC gesetzten Flamiren has to be split up, to be able to construct the mmplex AP Uber die Kopfe
der Apostel gesetzten and finally, the mmplex NP in which it is embedded.

Theruleslisted in (3) are able to huild the hierarchical analysisin (1a). For other examples, onewould
probably need other or additional rules. The number of rules needed for this sngle example shows, that
aclasgc chunk analysisleaves much of the parsing to further appli cations. The dassc chunk structures
do not seam to be appropriate to form a useful basis for extraction processes. In order to do so, the
clasgc chunk concept hasto be extended.

5 YAC —arecursive chunker for unrestricted German text

YAC is a fully automatic reaursive cunker designed for unrestricted German text. It is based on a
symbdic regular expresson grammar written in the CQP query language (Christ et. al. 1999, whichis
evaluated by the query processor component of the IMS Corpus Workbench.” The dunker works on a
corpus that is tokenized and part-of-speed tagged using the STTS tag set (Schill er et. al. 1999. For
tokenization and PoS-tagging the TreeTagger® (Schmid 1994 Schmid 1995 is used. The German

"see http://www.ims.uni-stuttgart.de/proj ekte/ CorpuswWorkbench/
Ssee http://www.ims.uni-stuttgart.de/proj ekte/corplex/TreeT agger/DecisionTreel agger.html

4



grammar additionally requires lemma and agreement information on token level, which is annotated
using the IMSLex morphology (Lezius, Dipper, and Fitschen 2000.

In some respeds YAC is a typical chunker: (i) it is robust, i.e., it works on unrestricted text, (ii) it
works fully automatically, (iii) it does not provide a full but only a partial analysis of text, (iv) it does
not make highly ambiguous attachment dedsions. But YAC is different from other state-of-the-art
chunkers in that it extends the dassc chunk definition of Abney, and that it provides additional
information together with the annotated chunks.

51 YAC’'schunk definition

The dasdc dhunk definition of Abney as a “non-reaursive @re of an intra-clausal constituent,
extending from the beginning of the mnstituent to its head” (Abney 1996n) is extended by two main
aspeds. (i) reaursive pre-head embedding, (ii) partial post-head embedding.

The dunks annotated by YAC are still i ntra-clausal constituents, however, they are no longer non-
reaursive but include reaursive embedding in pre-head (4a) as well asin post-head position (4b). Post-
head reaursion automatically impliesthat the chunk does not end with the head but may have modifiers
in post-head position. The English of- Phrases are often realized as post-head nominal genitive
modifiers asisthe asein (4b). Thus, it is useful if not necessary to attach them. Post-head modifiers
can but do not necessarily have to have the same ategory as the cunk itsdf. In (4c), e.g., an adverbial
phraseis embedded in an NP in post-head positi on.

(49 a [wpdiekleinen, Uber [\p die Kdpfe der Apostel | gesetzten Flammen |
the small, abowe theheadsof theapostles &t flames
‘the small flames st abowe the heads of the apostles

b. [\p die Kdpfe[yp der Apostel ]]
theheads of the apostles

C. [np Jahre [aqp spater ]|
years later

There are, however, ceartain limitations with resped to post-head modifiers. YA C annotates only non-
ambiguous congtructions. Consequently, highly ambiguous attachment dedsions, such as PR
attachment, are not made. Solving these ambiguity requires comprehensive lexical, linguistic, and
context information, and in some Gases world knowledge.

The chunk definition of Abney is extended and reformulated as foll ows:

(5) A chunk is a continuous part of an intra-clausal constituent including reaursion and pre-head
aswell as post-head modifiers but not PRattachment, or sentential ements.

The dunks are additionally enriched with head lemma and morpho-syntactic information as well as
certain lexical-semantic properties.

5.2 Annotated structures

The structures annotated by YA C comprise the foll owing lexical phrase ategories:(i) adverbial phrases
(AdvP), (ii) adjedival phrases (AP), (iii) noun phrases (NP), (iv) prepositional phrases (PP), (v) verbal
complexes (VC), (vi) single verbs (V), (vii) subordinate dauses (CL).

Adverbial phrases arerdatively smple mnstructions consisting of an adverb and an optional particle.

In certain contexts, an optional adverbial modifier is al owed. Examples of possble AdvPs are
givenin (6).

(6) vidleicht (perhaps); zu bald (to soon); "sehr bald" (very soon)

Adjedival phrases can be simple as well as complex phrase structures. The simplest APs consist
solely of the adjedive head as in (7a). Slightly more cmmplex are APs embedding adverbial
structures as in (7b). Other APs can comprise spedfic constructions triggered by a certain
lexical head asin (7c), and complex embeddings asin (7d).

(7) a moglich (posshble)

b. schreend lila
screamingly purple



c. rund zwei Meter hohe
around two meters high

d. Uber dieKopfe der Apostel gesetzten
abovethe heads of the apostles &t
‘set above the heads of the apostles

Noun phrases range from simple nstructions consisting of a single noun or pronouns as in (8a),
spedfic mnstructions as in (8b-c) to complex constructions involving reaursion in pre-head
positions asin (8d).

(80 a Oktober (October); er (he)

b. 4,9 Milli arden Dollar
49 hillion dollar

c. "Frankensteins Fluch"
Frankenstein' scurse

d. kleing, Uber dieKopfe der Apostel gesetzte Flammen
small, abovethe heads of theapostles set  flames
‘small flames st abowe the heads of the apostles

Prepositional phrases comprise pronomina adverbs as in (9a) and more @mplex structures
embedding coordinated NPs asin (9b) aswell as complex NPsasin (9b-c).

(99 a davon (thereof)

b. zwischen Basd und St. Moritz
between Basd and St. Moritz

c. mit kleinen Uber dieKopfe der Apostel gesetzten Flammen
with small abowe the heads of the apostles st flames
‘with small flames st abowe the heads of the apostles

Verbal complexes are simple structures comprising of adjacent verbal elementsasin (10).
(100 a gemunkelt (rumored)

b. mul? grechnet werden
has counted tobe
‘hasto be wunted’

C. zu bekommen
to  get

Subor dinate Clauses are assmbled using the annotated lexical phrases. On the one hand, the rules
used to huild the dauses prove that the diunks annotated by YAC are easily combined to larger
clausal constructions. On the other hand, the dauses themselves are useful for the extraction of
linguistic evidence

5.3 Annotated features

Feature attributes edfying certain properties and characteristics of the chunks are annotated as well .
The properties are dasdfied and stored in different feature attributes to ease the access One large
disunctive feature attribute holding al information would be unwieldy. As each chunk category has
different characteristics, the annotated feature attributes vary from chunk category to chunk category.
In other words, each chunk category has its own annotation scheme. For AdvP, e.g., only head lemma
and lexical properties are annotated, while for NPs head lemma, lexical properties, and morpho-
syntactic information is annotated. There are three general feature attributes, which are mmon to
most of the chunks: (i) head lemma, (ii) morpho-syntactic information, (iii) lexical-semantic and
structural properties.

The head lemma of the dunk is taken from the lemma value the head position. The head position is
either spedfied in the rule using a target, or in the rule procesing using a “fixed” postion, i.e, a
position that can be determined independently of the actual results relative to another position.
Normally, the head lemma is a single token, derived from a single position. In some @ses, however,
the lemmas of several tokens have been subsumed to form the head lemma. Multi-word proper nouns,



e.g., have a multi-token head lemma, as a single lemma cannot be filtered out. The head lemma of
verbal complexes with separated prefixes is a single-token head, however, it has been taken from two
different positions. The head lemma of PFs consists of two separate head lemma items: the lemma of
the preposition, and the lemma of the enbedded NP.

YA C ohtains morpho-syntactic information for chunks from the morpho-syntactic features of relevant
elements within the dwnk. Invariant elements (e.g., invariant APs auch as lila (purple)) are not
considered. The morpho-syntactic information does not have to ke, and in most cases, is not unique. If
there is more than one dement relevant for agreement, it is possble to reduce the ambiguity. An
intersedion of the different value-sets is used to determine the morpho-syntactic information of the
chunk. In contrast to probabili stic approaches, no guessng is involved, i.e, if the value is dill
ambiguous, it is left ambiguous. In the asethat no valueisreturned, i.e., the relevant e ements do not
agree the chunk isrejeded, as agreement isrequired within a chunk.

Lexical-semantic and structural properties are important for the parsing as well as for further
applications. The properties can be triggers for spedfic internal structures, functions, and usages of
chunks. Some of the properties are inherent in the @rpus itsdlf, i.e., they can be determined from the
information already present in the wrpus: (i) PoS-tags, (ii) text markers. Named entities, e.g., can be
derived from the PoS-tag NE for proper noun (11).

(11) [w Johann Sebastian Bach]
NE NE NE

Text markers auch as quotation marks, parenthesis, and brackets indicate the spedal character of a
chunk (e.g. as named entity or possble modifier, cf. (12)), and can function as a seaire ntext in
which the restrictions on the dunks are relaxed.

12 "Wilhelm Meisters Lehrjahre"

Other properties are determined by external knowledge sources, such as lexicons and ontologies. Local
adverbs (13), eg., areidentified according to manually prepared word li sts.

(13 hier (here); dort (there)

Another posshility to derive properties is from the cunking processitsef. In this case, spedfic
embeddings are indicated as properties of the eanbedding chunk. Complex AP embedding PPFs (14a)
and NPs (14b) are marked by a respedive feature indicating the enbedded structure.

(14 a [ap[pp Uber dieKdpfe der Apostd | gesetzten ]
abowethe heads of the apostles &t
‘set above the heads of the apostles

b. [ap [np der "Inkatha'-Partei | angehdrenden |
totheInkatha party belonging
‘belonging to the Inkatha party’

5.4  The chunking process

The grammar rules of YAC, written in the CQP query language, are evaluated by the CQP query
procesor and then post-processed with Perl® scripts. This approach ensures good performance een on
large @rpora, provides a modular design of the annotation rules, and enables interactive grammar
development. The powerful post-processng step greatly enhances the expressvenessof the grammar.
See(Evert and Kermes 2003 for an in-depth discusgon of the technical aspeds of the YA C chunker.

The dunking processis divided intro threelevels, which serve different purposes:

* First Leve: (i) annotates base-chunks, (ii) annotates chunks with a spedfic internal structure,
(i) introduces lexical-semantic properties

* Sewmnd Leve: (i) main parsing leve, (i) iterative appli cation of general phrase structure rules
to huild reaursive dhunks

e Third Levd: finishing level

Figure 1 ill ustrates the architedure of the YA C parsing process

% seehttp://www.perl.com/




Figure 1: Parsing Architedure of YAC
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There are several advantages of annotating base-chunks with spedfic internal structures and
introducing lexical and semantic information in thefirst level: (i) the spedfic rules do not interact with
the main parsing rules, (ii) the rules for chunks which do not involve complex (reaursive) embedding
have to e applied only once (iii ) the additi onal ruleswhich are necessary to cover spedfic phenomena
of spedalized text domains can be included easily without affeding the main parsing process (iv) the
rules of the main parsing processcan be kept relatively simple and general, as most spedal cases are
aready covered, (v) only a relatively small number of “general” rules is nealed for the main parsing
process

6 Evaluation

As a gold standard for the evaluation of the NP chunks we used the NEGRA treebank (Skut et. al.
1998 consisting of 355096 tokens of German newspaper text with manually correced part-of-speed
tagging and parse trees. A reference set of 99,116 NPs was extracted from a version of the NEGRA
treebank encoded in the TigerXML format (Mengel and Lezius 2000 using XSLT stylesheds.
Unfortunately, the syntactic annotation scheme of the NEGRA tredbank (Skut et. al. 1997, which
omits al projedions that are not strictly necessary to determine the mnstituent structure of a sentence
is not very well suited for automatic extraction tasks. Thus, the etraction of a gold standard for the
evaluation was not atrivial task as has been discussed in (Kermes and Evert 2002).

We then applied YAC to the text of the NEGRA tredbank using the manually disambiguated part-of-
speedt tagging provided in the @rpus. Lemma and agreement information was added from the IMSLex
morphology database. The 99,116 NPs in the reference set were then compared to the 101,165 NPs
identified by YAC. Of those, 89,237 were rred (true positives), corresponding to a predsion of
88.21% and a real of 90.03%.%° Since the head lemmas of NPs are not explicitly annotated in the
NEGRA treebank and would have to be guessed from the part-of-speed tags at token level, we did not
evaluate the head lemma annotations provided by YAC.

In real appli cations manually correded part-of-speed tagging is not avail able. For thisreason, we also
evaluated YAC on a version of the crpus that was automatically part-of-speed tagged with the
TreeTagger. Using its gandard training corpus and a custom tagger lexicon based on the IMSLex
morphology, the Tre€lagger achieved a tagging predsion of 94.82% (336,692 tokens corred out of
355096). Most of the tagging errors were proper nouns that the morphology did not recmgnize. With
this fully automatic process YAC identified 103484 NPs, of which 85,353were @rred, which givesa
predsion of 82.48% and arecal of 86.11%.

19 Note that this evaluation strategy is equivalent to computing labelled precision and recall restricted to NP
chuniks.



7  Examplesof applications

YAC annotates larger structures than classc chunkers. As has been said before, the dhunks can easily
be ombined to larger constructions guch as clauses. Thus, evidencefor corpus linguistic research can
be etracted easily, even if the cnstructions under investigation are emplex. An exampleisthe usage
of predicative adjedives subcategorizing finite and infinite dauses. A reatively smple query is
sufficient to find the evidence Example (15) gives a phrase structure model of the query for predicative
adjedives subcategorizing afinite dause in extraposed positi on.

(15) PredAP + finite dause - VC ( AdVPl NP[temp] | CL[reI] )DAP[pred] CL[fin]

Maximal constituents of a sentence are @mbined with a finite dause structure to mode the
congtruction. The VC in initial position is followed by an unspedfied number of possble adjuncts,
which can be AdvPs, temporal NPs, relative dauses, and appositions. Then comes a predicative AP,
immediately followed by a finite dause. The annotation of lexical-semantic properties allows us to
include NPs with temporal asped (NPyenp) 8s adjuncts. Predicative APs are identified by the annotated
feature pred (for predicative). Annotation of head lemmas gives easy accessto the adjedive lemma.

The query in (15) is easily reformulated to find topicalized clauses. In this case, the dause structure
simply has to be moved to the topic position in front of the VC. Infinite dauses can be searched for
with similar queries, where CL s is replaced by CLnq. A detail ed corpus gudy of this phenomenon is
presented in (Kermes and Heid 2003.

The annotations provided by YAC allow extraction of evidence for complex linguistic constructions.
Subcategorization information, positional and morpho-syntactic variations (e.g. scrambling (topicali zed
vs. extraposed) aswell as sngular/plural alternations), and seledional preferences.
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