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What is XDOC?

XDOC:
XML based DOCument processing (for German)

inputs, results and resources: XML based
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Corpus/Application Scenarios

Extraction of company
and product profiles
from webpages

Analysis of autopsy protocols for
statistical summary about typical
injuries at traffic accidients

Knowledge acquisition from
technical documentation about
casting technology
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XDOC for English
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Semantic Tagger

• classify content words into their semantic categories
• input data: a text tagged with POS tags

– additional: annotated named entities

• resource: semantic lexicon
– semantic interpretation of a token
– information about case frame
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Semantic Tagger
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Semantic Tagger
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Experiment Environment

• corpus: Medline abstracts
– ca. 500 abstracts
– ca.  90.000  tokens

• preprocessed
– tokenizer
– sentence splitter
– tagger

• maximum entropy POS tagger (PennTreebank Tagset++)
• named entity recognition:

– substances, enzymes, … 
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Experiment Environment

<ABSTRACT>
...

<SENTENCE><DT>The</DT> <JJ>nuclear</JJ> 
<NOUN>enzyme~~enzyme</NOUN> <NOUN>poly(ADP-
ribose)polymerase~~enzymeB</NOUN> <LPAR>(</LPAR> 
<NOUN>PARP~~enzyme</NOUN> <RPAR>)</RPAR> <VBZ STEM = 
"be">is</VBZ> <RB>also</RB> <VBN STEM = "cleave">cleaved</VBN> 
<IN>upon</IN> <DT>the</DT> <NOUN>activation</NOUN> <IN>of</IN> 
<NOUN>caspases~~enzyme</NOUN> <CMA>,</CMA> <CC>and</CC> 
<NOUN>IETD~~substance</NOUN> <RB>similarly</RB> <VBZ STEM = 
"prevent">prevents</VBZ> <NOUN>PARP~~enzyme</NOUN> 
<NOUN>cleavage</NOUN> <SEPR>.</SEPR></SENTENCE>
...
</ABSTRACT>
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Idea

• use external resources: Wordnet
– lexical database
– lexical relations, e.g. synonym, antonym
– conceptual relations, e.g. hypernym, holonym, meronym

109377Total:
3612Adverb

18523Adjective
12754Verb
74488Noun

Wordnet (1.7)
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Import of a Tagset

<WORDCLASS>
<XDOC>*noun*</XDOC>
<GERMAN>

<TAG casus="cas" genus="gen" 
numerus="num">N</TAG>
</GERMAN>
<ENGLISH>

<TAG 
numerus="SINGULAR">NOUN</TAG>

<TAG 
numerus="PLURAL">NOUNS</TAG>
</ENGLISH>

</WORDCLASS>

<WORDCLASS>
<XDOC>*special*</XDOC>
<GERMAN>

<TAG>NE</TAG>
</GERMAN>
<ENGLISH>

<TAG>SUBSTANCE</TAG>
<TAG>ENZYME</TAG>
<TAG>ENZYMEA</TAG>
<TAG>ENZYMEB</TAG>

...
</ENGLISH>

</WORDCLASS>
...
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Import of a Tagset

SUBSTANCE, ENZYME, 
ENZYMEA, ENZYMEB, ...

NE*special*

JJ, JJR, JJS, JJSSADJ*adjective*

RB, RBS, RBRADV*adverb*

VB, VBN, VBZ, VBD, VBG, VBPV*verb*

NOUN, NOUNSN*noun*

EnglishGermanGeneric Tags
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Results
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Results
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Results: Matches in Wordnet

3787055609total:

15812528Adverb

66189710Adjective

571611160Verb

2395532211Nouns

WordNettotal

• not tested: 41172
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Discussion

• processing Medline abstracts
– coverage > 50%

• problems
– errors by preprocessing

• POS tagger
• tokenizer

– input data: not XML conform
• elements like … „sandwich“… or … >1,5 mol …
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Next Steps: SIsS

• evaluation of SIsS
• SIsS: Semantic Interpretation of syntactic Structures
• approach:

– input data: parsed syntactic structures
– search for predefined structures (grammar rule)
– semantic analysis of this structure

• resource:
– mapping of grammar rules to an interpretation

• core of a rule
• attributes for the core
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SIsS: from Syntactic to Semantic

in English: hardly detected bleedings of upper mucous membrane of right kidney
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JJ-1 JJ-n

ENP

NOUN

…

SIsS for English

• example:
<RULE RULE-CAT="ENP"   RULE="NP2">

<ELEMENT>DT</ELEMENT>
<ELEMENT OP=“*">JJ</ELEMENT>
<ELEMENT>NOUN</ELEMENT>
<EXAMPLE>

<STRING>the pretty girl</STRING>
</EXAMPLE>

</RULE>

NP2 DT JJ* NOUN

core

attributes
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SIsS: Resources

• wordclasses: 
– concepts: NOUN, NOUNS, JJ, JJS 
– relations: 

• JJ, JJS: property
• RB, …: modificator

• grammar rules:
– NP2: NOUN (core)
or
– NP34: NP (core), relation: ‚genitive-attribute‘

NP34 NP PP (of)
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SIsS: Results

results: prop-1(JJ-1, NOUN), …, prop-n(JJ-n, NOUN)

…
JJ-1 JJ-n

ENP

NOUN
prop-1 prop-n

example: the blue car of the family …
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Future Work

• SIsS:
– use of WordNet‘s holonym and meronym relation for

resolving of ‚genitive-attribute‘ relation

• Semantic Parser:
– use of WordNet‘s verb frames for ‚shallow‘ case frame

analysis
– on the base of semantic fields
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Questions ?


