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I ntroducti on

A common problemin the design of docunent grammars is to define a content node
which is not too specific, but also not too general. Wthin the framework of
DTDs, the user is able to specify the content nodel of an elenent |ike this:
<IELEMENT word (prefix*, stemt, suffix*)>

This declaration is general enough to annotate word structure in |l anguages wth
a agglutination system But it is not possible to divide words in severa

cl asses, for exanple a class with words owning one obligatory prefix or a class
with words for which the prefix is optional. If one is able to define the

cl asses before the process of docunent creation starts, the problem m ght be
solved with declarations |like the foll ow ng:

<IELEMENT wordl (prefix, stem+, suffix*)>

<IELEMENT word2 (prefix?, stem+, suffix*)>

Three problens remain. First, the user mght want to use just one el enent for
words, not a single declaration for each class of word structures. Second, the
cl asses mght be not defined by the content nodel, but by the context in which
they appear. An exanple would be an adjective as an predicate (' Das Bier ist
kalt’) vs. adjectives as noun nodifiers ('das kalte Bier’), which show different
inflectional patterns. Third, the classification of elenents m ght energe during
the annotation process or while analyzing the docunent. For software or the
user, this is too late to change the docunment grammar.

Approach of this paper
To solve these problenms, a conceptual and physical separation has to be made.
The docunent granmmar, witten within the DID format or using other schemm

| anguages, contains the nost general declaration of a content nodel |ike the one
above. Anot her docunent contains the declaration of elenment classes, defining
alternative structural restrictions for the same elenents, i.e. putting

restrictions on their context in the docunent structure. The structure of such a
docunent can be as foll ows:

<cl asslist node="default">
<cl ass scopus="word">
<caterpillar>
<moveTest direction="First">prefix</noveTest>
</caterpillar>
</ cl ass>
<cl ass scopus="word">
<caterpillar>
<nmoveTest direction="First"></noveTest>
</caterpillar>
<caterpillar>
<nmoveTest direction="first">prefix</noveTest>
</caterpillar>
</cl ass>
</cl asslist>

Thi s docunent we nay call ’'class specification docunent’ (CSD). It is declaring
caterpillar expressions, a context specification technique (cf. Bruggemann-Klein
et al. 2000) which is working with basic moves (up,left,right,first) and basic



tests (isFirst, islLast, islLeaf, isRoot). The caterpillars are organized in
classes. Two cl asses are necessary to divide the content nodel s above: the first
class holds for the wordl-content nodel, the second class for the word2-content
nodel . The "scopus" el enent defines to which elenent the classes are applied.
The neaning of the "node" attribute will be explained bel ow

Areas of usage: Validation, generation and exploration of classes

A CSD nmight be used in tw ways. First, as a supplenment to a valid docunent - in
the sense that the docunment follows the requirenents made by a docunent gramar
-, the CSD can be used to test if the docunent is valid to sonme el enent classes,
too. Different to document grammars witten in schema | anguages |ike DID or XM
Schema (cf. Thonpson et al. 01), this validation process is working upon partia
docunent structures, validating only elenent classes declared in the CSD. Al so,
the classes contain several declarations for the same el enent, so that a genera
type of the elenment can be defined and several subtypes, which inherit the
characteristics of the super-type. For exanple, it is possible to define a
general pattern for words, e.g. a stemfollowed by an optional suffix, and
several subtypes, e.g. a stemfollowed by certain suffixes in certain orders.
Second, a CSD can al so be used to generate classes. This process will be as

foll ows: The user defines sonme classes in a CSD and sets the attribute "node" to
the value "class generation". The result will be a subset of classes that is in
accordance to the classes defined. This generation of classes can be regarded as
the exploration of an unknown domain. As in the exanples above, the

nor phol ogi cal structure of unknown | anguages is often explored using hypothesis
about patterns conmon to many | anguages. A very general docunent grammar
representing such patterns could be the starting point of research. Wth

annot ated corpora of the | anguage, various hypothesis about the structure m ght
be formul ated as a CSD and tested.

Rel at ed work

The approach of this paper is related to two fields of research, certain

annot ati on schenmes and schema | anguages. In the first field, as a part of the
Text Encoding Initiative (Sperberg-MQueen et al. 1994), the proposal for the
decl aration of feature structures is a useful approach for the declaration of
general data structures. The constructions allowed by a CSD are - in one way - a
subset of a feature structure. As a difference to feature structures, a CSD

all ows for noves. Another set of annotation schenes, specialized for dial ogue
annot ati on, was devel oped during the MATE project. A special focus was put upon
the annotation of relations between certain |levels of annotation, for exanple
nmor phol ogi cal units and di al ogue acts. The same is true for a CSD. The

di fference between these two approaches is that in the MATE project, a single
docunent contains only one | evel of annotation, connected to other layers with
poi nting nmechanisns |ike XLink (DeRose et al. 2000).

In the second field, schema | anguages |i ke Schematron seemto be very sinmlar to
CSD. Schematron can be used in the sanme way, as an supplenent for validating
docunents with a nethod goi ng beyond common schena | anguages. The difference is
that Schematron is naki ng use of XPATH expressions to validate docunent
structures. The advantage of XPATH (Clark et al. 1999) is the ability to
navigate to any place in the docunent structure. This seens to be a di sadvant age
as well: with Schematron, it is not possible to wite grammars about docunents
in a formal sense, because the XPATH Syntax is too unrestrictive. The CSD is
restricted to the caterpillars as the only set of expressions. This makes it
possi ble to describe the execution of nobst of the caterpillar expressions as
deterministic, finite-state automata.
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