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Natural Language Processing (NLP)

* |nput:
— Text in digital format (strings of characters)

e document
* corpus
* gquestion
e transcription of a monologue or of a conversation
 instant messenger log
e discussion forum, social network
e corpus of interlinked documents (e.g. letters)
e dialog
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Natural Language Processing

e Qutput:
— Text(s) in digital format
e translation — e.g. Google translate
e document(s) summary - summarizers
* answer — question answering
e clusters of documents

— Automatically generated annotations

— List of topics in the text

— Links among topics

— Similar documents

— Links among documents — intertextuality
— Threads of discussion, COLLABORATION
— Other data

¢ collocations

structures (syntactical, discourse, rhetorical, etc.)

opinions In text

participation & collaboration degrees in conversations



NLP approaches

e Grammar-based

e Statistical (corpus-based, machine
learning)

— unsupervized (clustering, LSA, LDA)

— Supervized
annotated corpus
~learned model
—> automated annotation



Text annotation

* Space

e Time

e Named Entities
e Links

e Syntactic

e Semantic

* Pragmatic

* Discourse

e Rhetoric
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Topic Modeling

® No generally accepted definition for a “topic” in NLP
O Document clusters

O Abstractions based on document clusters
Labels;
Centroids, etc

O (Word, Probability) pairs

® Bayesian statistical models
O Topics — distributions over words
O Documents — distributions over topics
O Generative model
O Topic Intertwining

O Conceptually similar to the ideas of Mikhail Bakhtin
Topics and voices



Topic Modeling (2)
e LSA/pLSA/hLDA/CTM

— Each newer version corrects some flaws of the
earlier ones

* LDA

— Readily available
 Mallet
e Easily reproducible experiments



The LSA idea

Reducing the dimensionality of the vector space,
similarly to the least squares method

The effect is the creation of semantic spaces
containing semantically related words

audio

Bag-of-words approach

LSA - Vect del
http://Isa.colorado.edu ector space mode

grafic
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LSA based text processing

Most meaningful 20 words from Plato

300
ol The most significant 20 words
from Plato
200
150
100 t+
The similarity of Plato’s works
l with the works of other writers
S ssrANSRPaomtemmmmorr  LPato| TheApology,
R R R e Justi n| TheSecondApol ogy- (0. 6475) ;
ASSE8200028522288288  pratol TheRepublic. 7,
égg 5 é%%é"% B gééégég s 3 | r enaeus| Agai nst Her esi es. 6-
2EE® & S (0.6095) ]
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Latent Dirichlet Allocation

; Topic proportions and
Topeos Doouments assignments
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Bakhtin’s Polyphonic Intertextuality

Voice | E
Voice Il E
Voice Il
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In dialog in text 4

Text 1
:> Text 2
Text 3
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Polyphony b oazr oo
® Appears in music (e.g. J.S.Bach) and in novels (Bakhtm)

® The Polyphonic
® Model (Trausan-Matu, 2005, 2010)
® Analysis method (Trausan-Matu, Dascalu and Rebedea, 2010)

® Computer support tools for the polyphonic analysis of
conversations and networks of documents
The “Polyphony” system (Trausan-Matu and all, 2007)
ASAP (Dascalu, Chioasca and Trausan-Matu, 2008)

PolyCAFe (Trausan-Matu, Rebedea and Dascalu, 2011; Rebedea, Dascalu,
Trausan-Matu and all, 2010)

Collaboration regions detection (Banica, Trausan-Matu and Rebedea,
2011)

Detection of the Important moments (Chiru and Trausan-Matu, 2012)
Intertextuality detection (Ghiban and Trausan-Matu, 2012)
ReaderBench (Dascalu, Trausan-Matu and Dessus, 2013)

'..IF"
—



Intertextuality analysis

 Mikhail Bakhtin’s dialogistical and polyphonic
model =2 Intertextuality (Kristeva)

* Analyze how concepts are echoed from one
text to another (intertextual networks)

* To indicate membership to a philosophical
trend or influences among authors




Bakhtin’s Polyphonic Intertextuality

Text C

Theme ll IhLmL |
Theme 2 Theme 1@ Theme 1 ] heme 1 :Theme 2
Theme 3! Theme 3 Theme ? T hLmL4 Theme 2 : Theme 3

Polyphonic Polyphonic

Theme 2 and Theme 3 may Section 1 and 6 are dialogical or polyphonical.
have the same words but They may present a higher force of
only different concepts expresivity.
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PolyCAFe

(Trausan-Matu, Dascalu and Rebedea)

* Polyphony-based Collaboration Analysis and
Feedback generation

 Developed in the “Language Technologies for
Lifelong Learning” EU FP7 project
(http://www.ltfll-project.org/)

e Analyses chat (instant messenger) logs with
more than two participants using the
polyphonic model (Trausan-Matu)


http://www.ltfll-project.org/

Nr Ref Time  User Text

18 15 102637 adrlan Fn-gtafall EE

1031.00 adrian
103144 adri

10.32.01 tim

john

adrian

tm

topics/

topics=——=""

From: Trausan-Matu , A Polyphonic Model for Interethnic Discourse, 2013
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PolyCAFe
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ReaderBench

(Dascalu, Trausan-Matu and Dessus)

e Based on
— LSA, LDA

{ entity }
o

— Polyphonic model i

— WordNet

{ causal agent, cause, .-

causal agency } C)_‘

(http://wordnet.princeton.edu)

— Social Network Analy5|s
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{ person, individual, someone, "
somebody, mortal, human, soul } :

CI){ bad person }

Trickster

Beguiler

Slicker

Q { wrongdoer, offender }

> { object, physical object

C:){ living thing, animate thing }

O{ '6rganism. being }

Cheat

Cheater

Someone who leads you to believe something that

{ deceiver },n | is not true

Republic of Letters, University of Oxford
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NLP Text pre-processing in PolyCAFe and ReaderBench
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NLP Pipe

Spell-checking

(optional)

(LingPipe +

Lucene)

v

POS tagging1

v

-

v

Tokenizing'

h 4

Lemmatizing'
(Morpholau for
Fr)

Spliting’'

-

LSA vector
space

mapping
(GraphLab)

L

NER*
(English only)

A 4

!

LDA topics
inference
(Mallet)

Stemming
(Snowball)

! Stanford NLP Core

Co-reference
resolution®
(English only)
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ReaderBench Document view

Title: Subject departments as professional communities?
Source: LSE  URL  Sentiment polarity:

Contents Topics

Filter anly:

a growing body of literature suggests that when schools become professional communities there are expected [ Mouns —

benefits in terms ofteacher learning, school improvement and student achievement. in this article the concept of =

professional communities is examined for certain subject departments in dutch secondary schools. the authors report E] Verbs Y 25 50

on research into the extent to which mathematics departments operate as professional communities. atthe same

time, it was investigated whether the level at which departments operate as professional communities is related to Topics | Relevance |

student achievement. the results indicate that departments are cohesive bodies regulating teacher behaviour in community 7.05 L:

several respects. however, as professional communities they do not focus on improving the quality of their teachers student 319

and instruction. some characteristics of professional communities prove to be beneficial for student achievement, schoal 38R

while others are not. the authors offer recommendations on how departments can develop into mare professionally teacher 384

organised communities. [31.949] department 352
achievement 274
body 235
learning 173
author 1.69
operate 143
literature 1.4
time 123 |}
recommendation 141 |
improvement 1.08
instruction 1.05
characteristic 1.03
extent 0.96
respects 095 ¢

[ Advanced View J l Visualize Multi-Layered Cohesion Graph J l Select Voices J |_ Display Voice Inter-animation J [ Generate nelwork of concepts ]
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eaderBench Concept View

Inferred concepts Threshold
|dentify only:
] Nouns
] verbs

math@atics

S res icts

i
o

char@ristic

recomri@ndation

o Nyt " o

List of displayed inferred concepts Topics

link pupil grade teaching account classroom run math instructor schoolhouse maths schooling acquisition scholarship advance scholar lit conception
accomplishment demeanor level

23 March 2015 Republic of Letters, University of Oxford



oncept View

Threshold
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ReaderBench Corpus Similarity
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Thank you!

Questions?

stefan.trausan@cs.pub.ro

trausan@gmail.com

http://www.racai.ro/trausan
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