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The demonstration's objective is to describe the current activities at the Mannheim Institute for German 

Language regarding the implementation of a domain-specific ontology for German Grammar. This 

database-driven ontology was built by analyzing semantic and structural markup in a specialist hypertext 

corpus. In order to demonstrate the practical use for information retrieval, we outline the semantic 

retrieval interface to the grammis web information system. 
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Concepts can be connected - permanently, temporarly or situationally - by most different 
semantic relations. Beisswenger et al. (2004) introduce termsets for the connection of similar 
terminological concepts. We stick to this idea, but expand the model by adding some 
theory-related attributes and, secondly, allowing the explicit linking of individual concepts 
belonging to different termsets. Figure 1 illustrates our model. It contains three termsets, 
indicated by dotted border lines. The bottom termset contains the two concepts {Verbgruppe} 
and {Verbalphrase}, recognizable by rectangles with rounded corners. {Verbgruppe} is 
characterized by a theory-related attribute named "IDS", meaning that it is used primarily when 
referring to the IDS Grammar of German Language. The concept {Verbalphrase} consists of 
four lexical entries: 1. {Verbalphrase} with a PT-marker for Preferred Term and with a 
language attribute (German). 2. {Verbphrase} linked to the former by a synonymy relation. 3. 
{VP} linked by a abbreviation relation. 4. {Verb Phrase} with a language attribute (English) 
and linked with a translation relation. The complete termset, which additionally may be 
characterized by an optional and inheritable attribute for the grouping of co-hyponyms, is 
linked with its hyperonym termset by a BTG (Broader Term Partial) relation. 
 
In order to clarify the benefit of linking not only termsets, but also individual concepts, our 
example illustrates the relationships between {Phrase} (engl. "phrase") and {Satz} (engl. 
"sentence"). Basically, the corresponding termsets are connected with the help of a Broader 
Term Partitive (BTP) relation (meronymy). Beyond this, since generative grammars usually 
classify sentences (complementizer phrases) as phrases, only these two concepts - singled out 
by a theory-related attribute - are linked by an Narrower Term Generic (NTG) relation  
(hyponymy). This fact, explicitly coded within the ontology base, should facilitate 
communication between people or computer systems using different terminological 
vocabularies. Furthermore, we use standard relationship types like Related Term (RT) for the 
linking of termsets that are associated in some way, but without the necessity of deeper 
relationship explanation. Good examples are {Wortschatz} (engl. "vocabulary") and 
{Wortschatzerweiterung} (engl. "vocabulary extension") or {Fokus} (engl. "focus") and 
{Fokuspartikel} (engl. "focusing adjunct"): Focusing adjuncts mark the focus. Because we do 
not see a need for introducing a special relationship type for this, we simply call them RTs. 
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Concept selection is probably one of the most challenging subtasks within the ontology 
lifecycle, and can be done using three different approaches: 1. Intellectual/manual compilation 
of all relevant domain concepts by human experts. 2. Use of statistical methods on a given 
representative corpus. 3. Use of linguistic methods. Usually, the selection depends primarily on 
project-specific factors, preferences, and objectives. Recourse to human knowledge demands a 
relatively large amount of time, but generally guarantees high quality. Statistical methods 
depend on sufficiently large corpora as well as on long-time experience in fine tuning 
algorithms and parameters. Linguistic methods, e. g., the use of morpho-syntactic information, 
succeed only if parser, tagger, and lexicon supply reliable results. 
 
For the detection of concept, we successfully used a combined method comprising statistical 
exploration, linguistic analysis as well as manual post-editing. The underlying specialist 
language corpus was made up of XML-structured hypertexts from the grammis and 
ProGr@mm information systems hosted at IDS. Altogether we included a total of about 2,000 
hypertext nodes with almost 1,000,000 wordforms (NSL). Furthermore, we used COSMAS 
(Corpus Search,Management and Analysis System, http://www.ids-mannheim.de/cosmas2/) for 
exploring 160 general language corpora with more than 1.6 billion wordforms (NGL). In the 
following, we present our six steps for concept acquisition: 
 

1. Frequency analysis of specialist language corpus: The specialist language (SL) 
hypertexts are used as input. We tokenize the corpus and collect frequency information 
for each token (fSL). Stop words are omitted. Output is an ordered list with two columns 
(wordform, fSL). 

2. Markup analysis: We use the output list from step 1 as well as XML-coded meta 
information from the specialist corpus as input. Wordforms appearing in the most 
prominent hypertext structures - i. e., in titles, subtitles, definitions, and semantically 
typed hyperlinks - receive a ranking bonus. Output is an accordingly modified fSL list. 

3. Frequency analysis of general language corpus: We use the output list from step 2 
together with the COSMAS-maintained general language (GL) corpora as input. For 
each wordform, we calculate the GL-frequency value (fGL). Output is a list with three 
columns (wordform, modied fSL, fGL). 

4. Weirdness value: We use the ouput list from step 3 as input and compute a "weirdness" 
value � (w) for each wordform (see Gillam/Tariq/Ahmad 2005). The computed value 
tells us which wordforms appear significantly more frequent in the specialist corpus 
than in the general language corpus. Higher values indicate interesting wordforms, i. e., 
concept candidates.  
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5. Collocation analysis: We use the list from step 4 as well as the SL-corpus as input. We 
examine the co-occurrence of concept candidates by using varying environments 
(sentences, paragraphs, hypertext nodes). Even basic vectors can be detected: given that 
concept candidate X appears more frequent in conjunction with concept candidate Y 
than Y together with X, then we may say that Y stands for a more general concept than 
X. Output is a set of concept candidate clusters, i. e., collocations of concept candidates. 

6. Relationship assignment: Input is the cluster set from step 5. Now a human expert has to 
decide which concept candidates should be considered as domain-specific and which 
relations should be coded on the basis of our cluster set. Output is a tentative 
terminological net, which already contains some partial hierarchies. 
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When it comes to database implementation, the number of possible modelling strategies,  
methods, and systems is enormous. Assuming that reliable and high-performance solutions 
require professional database management systems (DBMS), we decided to adopt the 
object-relational DBMS already in use for the grammis web information system. For portability 
reasons, we designed our conceptual data model according to the well-established 
entity-relationship paradigm, and used the relational approach for database implementation. 
Figure 2 shows our model. The further implementation process is quite straightforward. 
 
Obviously, a major benefit of using integrated ontologies is their support for text classification 
and retrieval. Traditional full text search, based on the vector model, is limited in terms of 
semantic markers. Most users find it difficult to formulate queries which are well designed for 
retrieval purposes. Nevertheless, users of complex information systems often consider full text 
search as the preferred access option. But it supplies satisfying results only if humans and 
computer speak the same language, i. e., share a common terminology. For our system this 
means: if the user types in "Ergänzung", the system should realize that this is synonym for 
"Komplement" (engl. "complement"), and it should link it to "Valenz" (engl. "valency"). The 
query is expanded, and the result set increases. In order to avoid a disproportional increase, on a 
certain level the reverse strategy of query reformulation seems necessary: if the system 
recognizes that a search term ranks high in the ontological hierarchy, e. g., "Valenz", it should 
offer a set of subordinated terms, e. g., "Verbvalenz", with probably less retrieved documents.  
 
A graphical representation of the ontology structure assists the ontology author through all 
phases of the ontology lifecycle. Besides, it helps end users in situations when they cannot 
precisely formulate their information need or just want to browse the whole system. For these 
reasons, we included a graphical retrieval and navigation frontend. Figure 3 illustrates the 
functionality: in the center we see the currently accessed termset. Above, bordered by 
specifically colored block elements and serving as hyperlink anchors, the immediately 
superordinated hyperonymes and holonymes can be found; below are hyponyms and 



meronymes. Associated concepts are displayed also. By pointing and clicking, users activate 
the different relations and change their position within the informational space. 
 
Since our database-driven ontology is directly connected to the whole grammis information 
system, the frontend comprises appropriate retrieval options, mapping user input to standard 
SQL statements. By drag-and-drop, users are allowed to insert any term from the graphical 
structure into one of the three containers on the right side. The system then sifts through the 
hypertext base as well as through the bibliography and all dictionaries. The number of hits is 
immediately displayed next to the container; the actual result set is presented by request in a 
separate pop-up window. Results of combined queries are shown between the containers. 
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Our approach already allows for the integration of different terminological systems and  
languages, and thereby supports international scientific collaboration and research. We believe 
that multilingual, theory-spanning domain ontologies will be a clear asset for all projects related 
to the vision of the semantic web. Our aim is not so much the formal unification of ontological 
models, but rather the accurate representation of domain-specific concepts and relationships 
with respect to our retrieval and classification goals. We accept that there is not self-evident 
way of dividing the world - or even small parts of it – into concepts. Especially in terminology 
we often deal with hardly dissolvable antagonisms. Nevertheless, our ontology's hierarchical 
backbone should be integrable with almost any upper ontology, and convertible to most 
terminology exchange formats and Terminology Management Systems. 
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Figure 1: Relationship modelling for concepts and termsets 



Figure 2: ER data model 

Figure 3: Retrieval frontend; http://hypermedia.ids
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