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Motivation example – buying a notebook

User (me or maybe my sister) wants to buy a notebook.
R i t ith k CPU HDDRequirements - either known - CPU, memory, HDD, 
display, size, weight, manufacturer, color, price, etc.

- or unknown- or unknown
Also interested in used notebooks and other users 
comments and reviewscomments and reviews.
Our Semantic repository contains semantically 
Annotated information from several web shops onlineAnnotated information from several web shops, online 
auctions, user textual comments (sentiment analysis), 
blogs, etc.
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The Idea of Web SemantizationThe Idea of Web Semantization

• a gradual process making a bigger part ofa gradual process, making a bigger part of 
web content semantic

• increasing degree of automated web• increasing degree of automated web 
content processing
thi d t ti ti• third party semantization

• Yes, we know there is Google, Semantic 
web initiative, Web2.0, social web, …
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Web Semantization – using Automated 
W b I f ti E t ti T llWeb Information Extraction Tolls
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Web Semantization – using Automated 
W b I f ti E t ti T llWeb Information Extraction Tolls
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WIE – our approach – phases of annotation

1. Classification
Tabular page ~ Textual Page, Domain, etc.

2. General domain independent intermediate annotation
Different for tabular pages and textual pagesDifferent for tabular pages and textual pages

3. Domain dependent annotation
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Our Methods of Semantic Annotation

1 2
• Generally applicable
• Domain independent

• Domain dependent 
• Adjusted byDomain independent 

• Intermediate
• Automated

Adjusted by 
unskilled user

Automated
• Created by

human experts
Two different approaches:

Textual pageshuman experts Textual pages
Tabular pages
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Our division of annotation tasksOur division of annotation tasks

Type of 
annotation

Tabular pages Textual pages

Intermediate  
DI - domain Uses 

i il iti
Does not use 

i il itiindependent similarities similarities

DD Domain Does not use UsesDD - Domain 
dependent

Does not use 
similarities

Uses 
similarities
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DI – data region detection, work of D. Maruščák
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DI – intermediate annotation of tabular pages
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DI – ontology mining? work of R. Novotný
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Uncertainty Reasoning for the World Wide Web

Use case 
5.7 Extraction / Annotation
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Machine processing of texts – J. Dědek

Dangerous roadsDangerous roads 
detection, 

How many people died,…

Whi h d ?Which cars are dangerous?
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Dom. indep. – Linguistic annotation “UFALware”
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tree_root(node0_0). node(node0_0).
id(node0_0, t_jihomoravsky49640_txt_001_p1s4).
%%%%%%%% node0_1 %%%%%%%%%%%%%%%%%%
node(node0_1).
functor(node0 1, pred).( _ , p )
gram_sempos(node0_1, v).         
t_lemma(node0_1, zemrit).
%%%%%%%% node0_2 %%%%%%%%%%%%%%%%%%
node(node0_2). 
functor(node0_2, act).
gram_sempos(node0_2, n_pron_def_pers).               
t_lemma(node0_2, x_perspron).
%%%%%%%% node0_3 %%%%%%%%%%%%%%%%%%%
node(node0_3). id(node0_3, 
functor(node0_3, loc). 
gram_sempos(node0_3, n_denot).
t_lemma(node0_3, trabant).         
...
edge(node0_0, node0_1). edge(node0_1, node0_2).
edge(node0_1, node0_3). edge(node0_3, node0_4).
edge(node0_4, node0_5). edge(node0_3, node0_6).
edge(node0_3, node0_7). edge(node0_3, node0_8).
...

L i t ti

Source web page 

Logic representation

p g
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Dom. dep. – ILP learning of linguistic rules

• Positive examples E+ 
examples with desired

injured(A) :- id(B,A), 
id(B t plzensky57770 txt 001 p5

Rules found by ILP

– examples with desired 
properties.

id(B,t_plzensky57770_txt_001_p5
s2).Trivial

injured(A) :- id(B,A), 
id(B,t_plzensky60375_txt_001_p1

s6) Trivial

• Negative examples E-
– examples with opposite 

properties

s6). Trivial

injured(A) :- id(B,A), 
edge(B,C), edge(C,D), 
t_lemma(D,injure).

properties.

• Background knowledge

injured(A) :- id(B,A), 
edge(B,C), edge(C,D), 
t_lemma(D,accident).

g g
– additional data 

describing the examples and 
domain
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Conclusion of WIE and annotation part

Gradual semantization is possible!
Goals

- minimalization of human assistance
minimalization of human expert assistance- minimalization of human expert assistance

Work in progress, now just a „proof of concept“.
Key issue – scalability
Software available on requestSoftware available on request

Integration of UFALware with GATE
FILP, Vidome,...
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User Preferences on the (Semantic) Web( )

• Different users with different preferencesDifferent users with different preferences

S f i t ith h• So far no experiments with human users

• Focus on preference learning for 
visualization on web pagesp g
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Motivation – current state

• Classical e-shop
– Strict criteria on attributes

• Price 50-100$
– Simple ordering by price, name

– Many or few objects

– Same answer for every user
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Motivation – dream state

• Personalization
Results reflect the user not only the query– Results reflect the user, not only the query

• More insight for the user
– Solve „no object“ or „too many objects“ problem„ j „ y j p
– How good is the notebook?

• Relaxed criteria
• More complex ordering• More complex ordering

• Ordering 
– Instead of restriction

• Specification of ideal attribute values
– Rather than acceptable values
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Motivation – preference learning

• Let’s expect even less from the user
I t d f di t ifi ti f id l l– Instead of direct specification of ideal values -
learning the most preferred values from a less 
complex user input

– A few ratings of objects

user
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User model = Fagin’s threshold algorithm model

• User model learning is divided into two steps
1 Local preferences normalization of the1. Local preferences - normalization of the 

attribute values of notebooks to their 
preference degrees p g

Transforms the space         into [0,1]N
[ ]1,0: →

iAi Df

iADΠ

2. Global preferences - aggregation of 
preference degrees of attribute values into

i

preference degrees of attribute values into 
the predicted rating

[ ] [ ]1,01,0:@ →N
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Learning user model – A. Eckhardt

• Local preferences
R i f

• Global preferences
St ti ti l– Regression for 

numerical attributes
– Statistical

• Learned weights for 
weighted average

I t

( )

9
Price_U*3CPU_U *1RAM_U*5

 Price_U,CPU_U ,RAM_U@

111

111

++
=

– Average rating for 
nominal attributes

– Instances
• Uses objects from 

training set for 
estimation of rating

1 S1
1.0

S2
1.0

y1.0
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Specific problems to preference learning
• Small training set

– Users do not want to invest too much effort
• Transparent preference model needed Why is the object• Transparent preference model needed - Why is the object 

recommended by the system
– For using the information in user interface

• Different error measures than “standard” machine learningDifferent error measures than standard  machine learning
– Correct ordering is important, better rated objects are more important
– WRMSE

• ( ) ( ) ( )( ) ( )∑∑ −
XX

orororor /ˆ 2
1,2

– WTau coefficient
• Compares two ordered lists and 

emphasizes better rated objects
– Top-k score

∈∈ XoXo

0 95

1

1,05

1,1

1,15

R
M

SE

SVM
Statistical
Instances
Jrip
PART

Top k score
• Percentage of correct objects in top-k 

(without order)
– Comparison with SVM, Perceptron,... 0,8

0,85

0,9

0,95

5 10 15 20 25 30 35 40 45 50

T i t i

W
R
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Conclusion of user preference learning part

Preference learning can be useful.
Goals

- minimalization of effort of the user
maximalization of benefit for the user- maximalization of benefit for the user

Work in progress, now just a „proof of concept“.

Needed experiments of user interface with real users.
Software available at htt // d l / / f k/Software available at http://code.google.com/p/prefwork/

for user interface, top-k querying and preference 
learning

Content based user centric model 
of a network search system

26

learning
P. Vojtáš on Nov9, 2010 
at LASSY, uni.lu



ConclusionsConclusions

Web semantization – proof of concept

Integrated components
•WIE + annotation
•Repository
•User preference learning

Future?
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Department of Software Engineering
People: 14 full-time research employees

12 internal Ph.D. students
9 external employeesp y

Average results
per year:

80 papers in refereed proceedings/journals
7 SW prototypes

Awards: 8 best paper awards from international eventsp p

Grants: 10 co-operation team grants 
• Grant Agency of the Czech Republic
13 individual grants 

G A f h C h R bli• Grant Agency of the Czech Republic
• Grant Agency of the Charles University
5 development projects
• Ministry of Education, Youth and Sports of the Czech Republic

Cooperation: Organization of 16 international and 4 local conferences and workshops
Cooperation with 12 EU, 7 non-EU and 5 local institutions
Cooperation with 5 industrial partners
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Research groups
XML Research Group
http://www.ksi.mff.cuni.cz/xrg/
The XML Research Group (XRG) focuses on various aspects of XML technologies such 
as modelling of XML data and XML applications, statistical analysis of real-world XML 
data, inference of XML schemas, storage strategies for XML data, evolution and change 
management of XML data and XML applications, similarity of XML data, XML 
benchmarking etc.

Siret Research Group
http://siret.ms.mff.cuni.cz/
The main interests of Siret research group are the similarity search in multimedia 
databases, protein similarity retrieval, similarity modelling, database indexing - metricdatabases, protein similarity retrieval, similarity modelling, database indexing metric 
access methods, shape extraction & image retrieval.

Web Semantization Research Group
http://www ksi mff cuni cz/semwex/http://www.ksi.mff.cuni.cz/semwex/
The Web Semantization Research Group (SEMWEX) focuses on various aspects of 
semantic web technologies. The research is concentrated primarily on dissemination of 
the idea of global semantization, profounding the usage of XML technologies, 
interconnecting seemingly disjoint research areas and experimental evaluation of formal 
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Research groups
Service‐Oriented Systems Group
http://www.ksi.mff.cuni.cz/sosg/
• agile SOA, dynamic service networks, and flexible information and control systems (flexibleagile SOA, dynamic service networks, and flexible information and control systems (flexible 
manufacturing, ...)
• data and information quality issues in health care, education quality evaluation, and state 
administrative in general
• adaptive language technologies (using compiler techniques in dynamic communication systems)

li ti f f l th d i i t ifi ti d li d t d i• application of formal methods in requirements specification, modeling, and system design

Faculty of Mathematics and Physics
http://www.mff.cuni.cz/toUTF8.en/
School of Computer Science

Th k f tt ti !

School of Computer Science
http://cs.mff.cuni.cz/

Thank you for your attention!
Questions?
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