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Project Description: SembDoc

e SemDoc wants to describe the semantic
structure of text types

 Example domain is "scientific article” with a
restriction to linguistics and psychology

 Overall goal is the design of an empirically
based text type ontology

— Information retrieval and extraction

— automatic text summarization
— automatic annotation for the semantic web
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Methods

e Corpus compilation of scientific articles

« Annotation of text type specific knowledge on
different levels

e EXperiment on automatic annotation of text
type structure information




Corpus Compilation

« Compilation of a corpus of scientific articles
— Linguistics: 47 German articles
— Psychology: 60 English articles

e Sources:
— Linguistic articles: ,Linguistik Online*

— Psychological articles: 3 articles per journal
(ISI-Ranking)




Corpus Annotation

« XML Annotation of text type specific
Information on different levels
1. Thematic information
2. Structural information
3. Morphological and syntactic information

e Annotation format is XML

 Annotations are done
- Manually: thematic and structural level
- Automatically: syntactic level




1. Thematic Annotation Level

e Thematic annotations describe what a text
segment ,is about”

topic =*“hypothesis*
topic =“results*

e 21 such topics are provided in a hierarchically
ordered schema




Thematical Text Type Schema

content

resource

textual




Thematic Representation

<xs.element name=,problem">
<xs:complexType>
<xs:sequence>
<xs:element name="background"
minOccurs="0">
<xs:.complexType>
<xs:sequence>
<xs:element name="othersWork"
type="xs:string"
minOccurs="0"/>
<xs:element name="background_ R"
type="xs:string"
minOccurs="0"/>

</xs:sequence>
</xs:complexType>
</xs:element>




Thematic Level

@ textual @ @ resource

<segment id="s196" parent="g4" topic="results">In den Texten ist sehr oft
nicht klar, ob ein Maskulinum nur auf Manner oder auch auf Frauen
referiert.

</segment>

<segment id="s197" parent="g4" topic="interpretation">Wichtige Fragen, die
die Leserlnnen an den Text haben, bleiben somit unbeantwortet. Die Politik
wird durch den fast durchgehenden Gebrauch des generischen

Maskulinums als "Mannersache" dargestellt, Frauen werden, auch wenn
sie vorhanden sind, selten sichtbar gemacht. [...]

</segment>




2. Structural Annotation Level

 Light'-version of DocBook with
— 45 DocBook-elements

— 13 new logical elements, e.g. tablefootnote, toc,
numexample

o Additional POSINFO attributes denote the
position of an element

POSINFO1=""/article[l]/sectl[4]/sect2[4]/para[3]




Structural Annotation

<para POSINFOl="/artlicle[l]/sectl[4d] /sectzZ[4] /paral2]"=
In den Texten 1st sehry oft nicht klar, ob ein Maskulinum
nur auf Manner oder auch auf Frauen referiert. Wichtige
Fragen, die dile LeserInnen an den Text haben, bleiben
somlit unbeantwortet. Dilie Politik wird durch den fast
durchgehenden Gebrauch des generischen Maskulinums als
"Mamnersache" dargestellt, Frauen werden, auch wenn sle
vorhanden sind, selten sichtbar gemacht.
</para=
<para POSINFOl="/article[l] /sectl[4]/sect2[4] /paral4]"=
Zudem wird auch mit geschlechtsspezliflisch mannlichen
Wortern wie Grundervater der Gedanke an Manner evozlert.
</paras=

i/

fsecti=

¥




3. Syntactic Annotation

e Automatic annotation using Machinese
Syntax (Connexor Oy)

* Morphological, surface syntactic, and
functional tags for word forms




Syntactic Annotation Tags

CNX-15 Tag | range of values

text (string) Selection of 15 tags

lemma (lower case string)
cmp-head (lemma of head constituent: lower (CNX-15)
case string)

4 | depend (dependency category, e.g. 1oc, dur,
frg. 1.e. adverbial of location. dura-
tion, frequency)

3=

d] b =

3 | pos N.VUAL L
6 | comparison POS. SUP
7 | nnum SG, PL (singular or plural of nominal
categories
8 | numeral CARD, ORD
9 | pers SGI1, SG2, SG3, PLI, PL2, PL3
10 | modal MODAL (modal auxiliary)
11 | fin INF. IMP., SUBJUNCTIVE. PRES.
PAS
12 | ncomb N+
13 | unknown <=
14 | aux AUX
15 | passive PASS




THMCNX-Layer

 Integration of syntactic (CNX) and thematic
(THM) levels

<segment id="s14" parent="g2" topic="researchTopic">
<token id="w405">
<text>Das</text>
<lemma>das</lemma>
<depend head="w406">det</depend>
<tags>
<syntax>@PREMOD</syntax>
<morpho>DET Def NEU SG NOM</morpho>
</tags>
</token>

</segment>




Automatic Text Segment
Classification Experiment




Purpose

Evaluation of the feasibility of an automatic
annotation with respect to the thematic level.

1. Are thematic structures learnable using only
general, domain-independent methods?

2. Which kind of information has impact on the
classification accuracy?

3. Which kind of classifier performs best on this task?

4. Are there particular topic types which are easier to
detect than others?




Methods

 Corpus: 47 German linguistic articles

e Classification task:

— Domain-independent classification and
preprocessing methods

* Very specific topic that do not concern whole
documents, but (small) text passages

— Units, I.e. segments can contain sentences, or
clauses




Classification Features

 Inflected word forms (from raw text)
e Stems (Iemma annotation in CNX-layer)

o Part-of-speech patterns (pos annotation in
CNX-layer)

 Head-lemma (cmp-head annotation in CNX-
layer)

 Combinations of these features




Vector Representation

e Text segments are represented as vectors
containing component such as pos tags,
Inflected words

e Feature vectors were directly generated from
the THMCNX-layer

* Implementation was done

— Without weighting of features, e.g. TF*IDF
— Without stop lists and frequency filtering




Classification Algorithms

« K-nearest-neighbor (KNN) Classification
using Jensen-Shannon divergence (IRad) as
similarity metric

iRad(q, r) = %[D(QHETT) | D(?"HQTH




Bigram Model

e Description of the probability of a topic Tn+1
given its predecessor topic Tn

 For a sequence of segments a total score for
each topic T is calculated according to the
bigram probability and the KNN classifier

Score.




Training and Evaluation

e For each test document the bigram model
and the classifier were trained with all other
documents, i.e. 46 training texts or 7330 test

segments
« A simplified Rocclo classifier was used as a
standard of comparision




Training and Evaluation

» Classification tests with different
combinations of
— data representation
— classification algorithm, and
— classifier parameter setting

 For each topic type precision and recall were
calculated




Results

Accuracy of the best configuration is close to
50% (baseline 22%)

KNN is significantly better than the simplified
Roccio algorithm

The bigram model improves accuracy in most
configurations

Variance of classification accuracy across
topics Is very high




Recall and Precision [1]

class recall | precision
background-R 16.346 23.944
concepts |.659 5770
conclusions 29.602 25.813
data 6.195 25.000
dataAnalysis 0.442 3.846
dataCollection 0.000 0.000
experiment 0.000 0.000
framework_R 30.914 23.842
Interpretation 15.209 21.277
material (0.000 (0.000
measures 0.000 0.000
method_evd_R 5.556 40.000
others Work 72.673 31.311

T

T

!




class recall | precision
rationale 0.000 0.000
rescarchQuestion | 23.296 75.926
researchTopic_R | 34.163 45.619
resource O7.018 935.490
results 27.343 24.895
sample 0.000 0.000
textual 29.750 40.067
theory_frm 0.000 0.000
void_C 0.000 0.000
vold_meta 67.083 §3.420

Recall and Precision [2]

[




Discussion

e Automatic thematic annotation of small text
units Is possible, but accuracy differs
dramatically for different topic types

e Some topics were underrepresented, e.g.
only 5 examples for topic experiment

 However, results are not well generalizable,
since the data basis Is restricted according to
size, language, document type, and domain




Conclusions and Prospects

* A multiple layer approach of semantic,
grammatical, and structural annotations of
scientific articles seems promising

* Further work is needed to improve automatic
annotation accuracy.
— Integration of structural position information
— Using additional syntactic information
— Testing other domains and languages
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