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Context
Intelligence in Business Intelligence (BI)?

» Intelligence:

application of Information,
skills, experiences and
reasoning to solve business
problems

Information acquisition from
wide varity of sources

Harvesting knowledge for
decision making
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Talk Overview CEMIRALE

» Context of BIl: need of semantics

» Correlated dimensions related to semantic
Bl

Web evolution

Semantic evolution

New trend of search paradigm
Progress in ontology engineering

» Ontology-based knowledge harvesting tor
Business Intelligence
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Context
Data, Information and Knowledge in Bl Process

# What data is to be collected and
managed and in what context ?
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Context
Data of Bl

Business Data

Coﬁbetition
INews

COMPANIES in
INDUSTRY with Competin
PRODUCTS

COMPANIES in Same or
Related INDUSTRY

 Teenniolde

Products
: Impacting INDUSTRY
or Filed By COMPANY
Important to INDUSTRY
or COMPANY
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Context
Data, Information and Knowledge in Bl

# What data is to be collected and

Data managed and in what context ?
# Data warehousing, online
Information analytical processing, data
quality, data profiling,
business rule analysis, and
data mining
Knowledge
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Context
Data, Information and Knowledge in Bl

# What data is to be collected and

Data managed and in what context ?
# Data warehousing, online
Information analytical processing, data
quality, data profiling,
business rule analysis, and
data mining
Knowledge

# Business plans
# Explicit, embedded or tacit
Knowledge?
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Context
Business Intelligence: closed or open environment

Bl Environment

Knowledge S
Exploiters M{;{’g‘é\x N Knowledge
Ko %@ € Worker learners
S | AN\ -
Q\“ = , May be focused on

certain areas and not able
to integrate different
streams of knowledge.

A 1

Knowledge Explorers - |
Maintain a good balance Knowledge Innovators

between internal and Combine internal and
external learning. external learning
EBISS 2012 17/07/2012



Motivating Use cases
Business Case study in Knowledgeweb Network

Main Goal: Transfer of ontology-based technologies from the
field of academia to industry

» Service Industry:
Recruitment
B2C market place for tourism

» Media and comms
Multimedia Content analysis
News aggregation service

» Technology providers
Product lifecycle management

» Health:
Data warehousing in healthcare
Hospital information systems
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Motivating Use cases State job Center

Recruitment  German federal Employment office
* Monster

monsterch

Ihr neues Leben ruft

Bewerbung - Job - Karriere: Europas Stellenmarkt im Internet

Homepage ﬁrArbeitgeber
oV antoon Finden Sie den Job lhres Lebens. SO—
3 5 3 2 : it dem Kli

Wahlen Sie aus vielen Traumjobs weltweit '[LﬁreArbelitga:ber'

Jobs suchen gelangen Sie suf Netzwerken
= T und Jobs

Karriere-Journal Jobs Karriere- CV Arbeitgeberseiten. BeKnown. von monster.ch

suchen Journal anlegen ‘

Informationen

Gebietsverkaufsleiter

Objektbestu...
Baden-Wirttem._.

Jobs suchen

Verwirklichen Sie lhren Traum vom perfekten Job.
Finden Sie jetzt unter zahlreichen und topaktuellen

Stellenangeboten den Job, derwirklich zu lhnen I

passt. Ihr neues Leben ruft. Fertigungs- /
Entwicklungsingenie...

Baden-Wirttem. .

Karriere-Journal Monster-Index Geld & Gehalt
4‘ Umfassende _| Aktuelle Entwick- Branchen-Trends,
Ratgeber zu lung des Online- P Gehaltstabellen . ;
l % Beruf & Karriere I I ! Stellenmarktes é“: und Hinter- :I‘;ero;ﬁkﬂelter (w/m)

grundwissen fiir die
Gehaltsverhandlung.

Art Direktor/-in

Hessen
Das Karmiere-Journsal bietet [hnen praktische

Karmieretipps.




Motivating Use cases
Recruitment

» Challenges and new requirements

Facilitate efficiently open job vacancies with qualified suitable
candidates

Automatic matching between job offers and job seekers

-~ Semantic Solution:
Semantic support based on expressing relationships between
job characteristics and candidate qualifications

Representing
Searching

Sharing on the web decision making
Semantic matching

Knowledge for
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Motivating Use cases
Semantic solution and key business benefit

-

Solution

N

Semantic querying

Metadata crawler

~

/

‘\‘/

Job seekers
profiles

nnnnnnnnn
nnnnnnnnn

Knowledge Base

Semantics

(ontologies)
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Motivating Use cases
Business Case study in Knowledgeweb Network
Main Goal: Transfer of ontology-based technologies from the

field of academia to industry

» Service Industry:
Recruitment

B2C market place for tourism -
» Media and comms (
Multimedia Content analysis knowledgeweb

News aggregation service
» Technology providers
Product lifecycle management

» Health:
Data warehousing in healthcare
Hospital information systems
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Motivating Use cases
B2C market place for tourism

» Current systems

e Search results for "week-end in brittany™

week-end in brittany

T Results

Home » Things to do » Relax » Solf ¢ Saint-Maloe Hétel, Golf & Country Club Relewvance 100%

Saint-Malo Hbtel, Golf & Country Club

A magnificent example of the new generation of French golf clubs, St Malo Hotel, Golf and Country Club is a cracker. With a decidedhy
upmarket feel, it offers far more than simphy superb parkland golf as there is a delightful on-site hotel with all the associated comforts.

Home » Accommodstion » Holiday villages » Village Vacances Val de Landroust Relewvance 9%

YWillage Vacances VWal de Landrouét

Cotes darmor, lle—-et-Wilaine and Morbihan: all of Central Brittany can easily be visited from the Wal de Landrougt.

4 )
Only information pages and no tourism offers

No personalized services
\_ J
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Motivating Use cases
B2C market place for tourism

» Challenges and new requirements
Offer on-line personalized tourism packages

MNext weekend I'm
going to Brittany.

Touristy portal with

SCATCH Engine. ..

T E———

Weekend in Brittany

{iver weekend,
walking route,
rented cottage
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Motivating Use cases
B2C market place for tourism

» Challenges and new requirements
Offer on-line personalized tourism packages
Geo-localization

Dynamic exploitation of content, service providers and personalized
data

» Semantic Solution:
Semantic data integration
Natural language processing
Personal data representation and exploitation
Semantic web services

In France, Tourism market was evaluated 32 Billions
euros which river tourism represents a turnover greater
than 250 M euros.
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Motivating Use cases
Business Case study in Knowledgeweb Network

Main Goal: Transfer of ontology-based technologies from the
field of academia to industry
» Service Industry:

Recruitment
B2C market place for tourism l

» Media F
Multimedia Content analysis
i ) knowledgeweb
News aggregation service
» Technology providers
Product lifecycle management
» Health:

Data warehousing in healthcare
Hospital information systems
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Motivating Use cases
Multimedia Content analysis

» Current systems

Difficult to develop and maintain large multimedia
databases

Difficult to organize, find and distribute multimedia
content

» Solutions
Multimedia data can be annotated in terms of
knowledge extracted from it

Machine processable data models supporting

Semantic search
Navigation
Reasoning functionalities

19 EBISS 2012 17/07/2012



Motivating Use cases
Multimedia Content analysis

» AceMedia Project

Creating intelligent multimedia content

Content Pre-Processing

Y————

Knowledge ] 4 2 . Person and Face

Assisted Detection and Recognition Scene Classification I Related Text
Analysis

Ontological
Text
Representation

Reasoning
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Motivating Use cases
Multimedia Content analysis

Core Ontology
Spatio-temporal Extension Mid-Level Ontology
Multimedia Ontologies Domain Ontologies
Visual Descriptor Ontology (VDO) Visual Descriptors Extraction
Multimedia Structure Ontology (MSO) (VDE) Prototypes
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Motivating Use cases
Business Case study in Knowledgeweb Network

Main Goal: Transfer of ontology-based technologies from the
field of academia to industry
» Service Industry:
Recruitment
B2C market place for tourism
» Media
Multimedia Content analysis
News aggregation service
» Technology providers
Product lifecycle management
» Health:

Data warehousing in healthcare
Hospital information systems
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Motivating Use cases
News aggregation service

» Business interest in following news in specific categories
Including economics, sciences and IT, or on specific
companies.

» Manual fastidious task !!

Bl Environment

Know_ledge f?fi{%/_;i\“?
Exploiters =S

S _ %}@/w i
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Motivating Use cases
News aggregation service

» Traditional systems:

Feed services based on RSS or Atom
(www.Syndic8.com)

24 EBISS 2012 17/07/2012


http://www.syndic8.com/

Motivating Use cases
News aggregation service
syndic& ) » LogIn » Register » Suggest » Feeds » News » Podcasts » Tags » Pings » Documents » XML » Web Services » Categories » Statistics » Help » !

» About
Go to Feed ID: l:l
(&)

Welcome to Syndic8.com

Welcome to Syndic8.com. This is the place to come to find RSS and Atom news feeds on a wide variety of topics. There is a lot here; be sure to explore all of
the tabs at the top of the page. Here's what we have:

« A community-driven effort to gather syndicated news headlines...
Areadable master list of syndicated news content..

« Reviews and pointers to syndicated tools and sites...

* o Avery complete set of web senvices...

« An XML list of syndicated news content... + Aplanto evangelize sites to syndicate their content..

« (Quality of server measurement of all feeds, with statistics and history... « Acateqorization system which uses existing schemes such as DMOZ
+ Complete statistics on every aspect of the site’s content... + Articles and tutorials on syndication...

You can also register now if you want. Read about what we are doing in this Content Wire article.

M UK Businesses & Services M Bizwiki - The Business Wiki Ml Top UK brosdband deals. Bl Lower your energy prices. Bl Reduce your |andling prices today. Ml Compare business energy desls. Bl See brosdbandchoices mobile deals. B
Switch at digitsl tv deals. B

Search for feed: | | | Search |
5 random syndicated feeds: 5 most recently approved feeds:
+ Port Dickinson, NY - Topix.net | XML | + 412392 | XML |
+ Scotsman.com News More... + BBC Sport | Football | Teams | Burnley | Tables | World Edition More...
« 48317 + Department of Redundancy Department
¢ Felton News ¢ 1.2 buckle my shoe
¢ Clarendon, PA - Topix net « BBC Sport | Foothall | Teams | Bradford City | Tables | World Edition

M Press Release Service News - Nearly 200 categories of news to cheose from! Bl UK Serviced Offices Bl




Motivating Use cases
News aggregation service

» Traditional systems:
Feed services based on RSS or Atom

( )
very basic Model (e.qg. title, author, link to full

story) and not suitable for any intelligent
searching or organizing

Portals such as Google News
Large body of information that can be processed
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http://www.syndic8.com/

Motivating Use cases
News aggregation service

» Current Semantic approaches

The news aggregation service
http://www.newsexpress.de from neofonie GmbH

27 EBISS 2012 17/07/2012



Motivating Use cases
News aggregation service

ﬁ Neofonie GmbH
ﬁ Neofonie Mobile GmbH

neofonie* B ciroes

'.'O'. Alexandria

& DBpedia

Uber uns Dienstleistungen Forschung Losungen Referenzen Karriere Presse Kontal

E Apotheken Umschau
kalaydo

M cst

m Netzeitung

o stern.de

@ FirmenWissen

B WhiteWall

N -
? Finanzen100

~— Klick

*Wir entwickeln anspruchsvolle o e

Internetlésungen und \ R s

mobile Apps. - " LV
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Motivating Use cases
News aggregation service

» Current Semantic approaches

The news aggregation service
http://www.newsexpress.de from neofonie GmbH

Manual creation by a source expert of a XSLT
template for each news source

Automatic processing of that news source through a
thematic clustering algorithm (NLP) and
classification with category mappings

Extraction of semantics from the source
documents

29 EBISS 2012 17/07/2012



Motivating Use cases
Data warehousing in healthcare

Main Goal: Transfer of ontology-based technologies from the
field of academia to industry
» Service Industry:

Recruitment
B2C market place for tourism

» Media [ (
Multimedia Content analysis
News aggregation service knowledgeweb

» Technology providers
Product lifecycle management
» Health:

Data warehousing in healthcare
Hospital information systems

30 EBISS 2012 19/07/2012



Motivating Use cases
Data warehousing in healthcare

» Large health insurance company use a cognos data
warehousing solution to administrate its data

» Business data are stored in various PC and don’t share the
same data formats

» Results:
Manual search over data sources
Need of introducing common terminology for healthcare data
Problem of updating data

» Semantic solution

Common terminology of healthcare domain for
ontology-based integration
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Motivating Use cases
Data warehousing in healthcare

' = 3
DEIHI {_ - 1!_ i _,__.:Ix . =
Architect |71

|

Data Mart \

Data Mart

A
Data Mart

32

ontology

Builder \

Knowledge
Contributor

R
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Ontologies
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Motivating Use cases
Data warehousing in healthcare

Main Goal: Transfer of ontology-based technologies from the
field of academia to industry
» Service Industry:

Recruitment
B2C market place for tourism

» Media [ (
Multimedia Content analysis
News aggregation service knowledgeweb

» Technology providers
Product lifecycle management

» Health:
Data warehousing in healthcare
Hospital information systems
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Motivating Use cases
Hospital information systems

» Hospitals have dispersed data sources: administrative
Information about patients, diagnoses and treatment
history for each division

» Different type formats of stored data (databases, texts)
» Need of efficient access

» Semantic solution:
Ontology engineering from unstructured data
Data wrapper (from database to Ontology)
Query mediation and semantic matching solution
Middleware for database integration
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Correlated dimensions related to semantic Bl

Semantic
Information
Retrieval

Semantic
Representation

Ontology
Engineering
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36

Evolution of Web:
Semantic Web

Towards Open Linked Data

EBISS 2012 17/07/2012



Evolution of the web

Desktop

PC-
80)

Groupw
Databases

A Fileservers

File Systems

are

Directory portals
Web sites

EBISS 2012

Web 4.0
(2020)
\ )

.
/@
Web 3.0
(2010)

Social

Weblogs networking

Weblogs

Linked Open
DATA

YAGO-NAGA
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Evolution of the web
Semantic web

Web

Web 3.0
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Evolution of the web
From Wikipedia to YAGO, DBPEDIA,...OLD

, e"‘- =,

il il et bl L

e I . —
aL O ' I . —
+ ““ - - S -
\'L‘Fj"‘ . - EE—— - -
p S L] EE N . -
WIKIPEDIA | o eo— — v m—
I T N T
Logo designed by Paul Rand in 1872,
Type Public
Traded as NYSE: IBM &
Dow Jones Component
S5&P 500 Component
Industry Computer hardware,
Computer software, | T
services, | T consulting
Founded Endicott, Mew York, U.5.
{June 18, 1911)
Founder{s} Charles Ranlett Flint
Headquarters Armonk, Mew York, IS,
Area served Worldwide
Key people Samuel Palmisano
{Chairman)
Ginni Rometty
{President and CEQ)
Products See IBM products
Revenue A USE 108.81 billion o1l
Crperating A USS 20.28 billien o1l
income
Metincome 4 USS 15.85 billien oinll]

39
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¢ dbpedia-owl-formationDate

dbpedia-owl:formationYear

L dbpedia-owl-foundationPlace
* dbpedia-owl-foundedBy

dbpedia-owl:industry
dbpedia-owl-keyPerson

dbpedia-owl:locationCity

dbpedia-owl:numberOfEmployees
dbpedia-owl:product
dbpedia-owl:thumbnail
dbpedia-owl:type
dbpedia-owl:wikiPageExternallink

dbpprop:areaServed
dbpprop:companylLogo
dbpprop:companyMame
dbpprop:companyType
dbpprop:-description
dbpprop:divisions

dbpprop:filename
EBISS 2012

1911-06-16 (x=d:date)
1911-01-01 00:00:00 [xsd:date)
dbpedia:Endicott,_Mew_York
dbpedia:Thomas_J._ Watson
dbpedia:Information_technology

dbpedia:Samuel_J. Palmisano
dbpedia:President
dbpedia:Chief_executive officer
dbpedia:Chairman

dbpedia:United States
dbpedia:Armonk, _MNew_York

426751 (xsd:integer)

dbpedia:List_of IBM_products

http://upload wikimedia.org/wikipedia/comm
dbpedia:Public_company
http://source.icu-project.org/repos/icuficu/tn
http:/fwww ibm.com/
http:fwww-03.1bm.com/linux/project_big_gn
http:/fasmarterplanet.com/

http:/fwww ibm.comfibmfideasfromibm/us/s
http://guery_nytimes_com/gst/fullpage_html?

Worldwide

200 (x=d:integer)

International Business Machines
dbpedia:Public_company

Thomas J. Watson, who led IBM from 1914-

Software
Senices
Hardware
Financing

Think Thomas J Watson Sr.ogg
17/07/2012



Evolution of the web
Existing large knowledge bases

] !Extractlo_n of_structured | > %
information (info Box)

Dbpedia

Lo

-

3 ¥
W

i

. \.1-)

Wikipedia {NLP-Based Extraction . > %

1
> &'— YAGO

Linked Open Data ‘

A\ 4
l ,{Event, Time, and spatial %

LGENONAMe | data extraction
I i YAGO 2
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Evolution of the web
Existing large knowledge bases

6,000,000

Ontologies should not be judged
purely by the number of facts!
This is just an informational
overview.

A 2,000,000

30,000 60,000 200,000 300,000

41 EBISS 201
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Evolution of the web
Existing large knowledge bases

Census
Data

42 EBISS 2012 18/07/2012



Evolution of the web
Existing large knowledge bases

S LR TN

web.org [

brainz Audio-
Scrobbler

Flickr
exporter

QDOS

FOAF
profiles

RKB
Explorer

Virtuoso
Sponger

RDF Book
Mashup

DBLP "
Berlin Reactome
Drug PRC

Bank g
(“— — GeneID
: -~ UniProt | /\{

CD D [4VE V4 iNeJAVE N FAVEVA




Correlated dimensions related to semantic Bl

Information
Retrieval

Ontology
Engineering

Semantic
Representation
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Evolution of Semantics: From
Dictionaries To Ontologies
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Evolution of Semantics

e
E Web 3.0
- (2010)

Semantic Web
eb2.0)(2000)
| Web 1.0 (1990) peta (LOD)
YAGO-NAGA
‘ — Controﬁ;fie |
w‘ _Jh aufus B cab onom Ontologies
» 4 . ma"—‘ 17707/2012 lm




Evolution of Semantics:
Levels of Knowledge Representation

terminology ontology
thesaurus entity
glossary | .. logical
document ostel: taxonomy o
. 1 hostelry person constraints
IeposItory hotel _ i, lodse. wom ()
room > g auberge has-class
22 GT:posthouse it r
auest e customer (x. ¥)
= —_— palaiinn
g B SV \ . . - hotel(x)
o = hotel room room potel  person hostel e hiotel
gt GT: double room S () overnighter
Tﬂ _E \ costomer
5 r."é' hostel fesort hotel
- é ovemighter
-

degree of formalization
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Evolution of Semantics:
Levels of Knowledge Representation

_ Obiect|

[ Person } [ Topic } LDocument]

{ Student }{Researcher} [Semantics}

{Doctoral Student} [PhD Student] [ F-Logic } [ Ontology }

A Taxonomy

48 EBISS 2012 17/07/2012



Evolution of Semantics:
Levels of Knowledge Representation

Object
Person Topic Document
Student Researcher Semantics
Doktoral Student PhD Student F-Logic Ontology

synonym similar

Thesaurus Graph with primitives, 2 fixed

relationships (similar, synonym

49 EBISS 2012 17/07/2012



Evolution of Semantics:
Levels of Knowledge Representation

Object
e knows e described_in| Document
SRR TR B SR 4
Student Researcher Semantics
Doktoral Student PhD Student F-Logic Ontology

synonym similar
Tel Affiliation u

Topic Map

50 EBISS 2012 17/07/2012



Evolution of Semantics:
Levels of Knowledge Representation

subTopicOf

similar

Rules

instance_of _ _ _
“Aﬁi"ation ' descrlbed_lr' ||]|:>'|s_about '
York Sure
writes is_about ||]|:> knows

[ +497216086592 | | AIFB |
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Evolution of Semantics:
Impact on business domain

After 2005

1970-2005 Enterprise Engineering

‘ (Ontological view on
Information Systems enterprise)
Engineering

Before 1970 (Infological view)

()
Data Systems Engineering

(Datalogical view)
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Evolution of Semantics:

Ontology definition
» Origin:
A branch of philosophy that investigates and
explains the nature and essential properties

and relations of all beings, or the principles
and causes of being.

» Computer Science (Artificial Intelligence):

An ontology is a formal and explicit
specification of a shared conceptualization
(Gruber, 93) among a community of people
(and agents) of a common area of interest.

53 EBISS 2012 17/07/2012



Evolution of Semantics:
Ontology: communication principle

0 0O

refers 1o oafives, evmm. o

evokes LTl o h

52
Form | g
Stands for

111 1711
Jaguar

[Odwen, Richards, 1923]
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Evolution of Semantics:
Ontology structure

» Concept : class of objects referred by a set of terms
(synonyms)
Customer
Product
Marketing strategy
Person
Invoice

» Taxonomic (hyponymy) relations: is-a relation
Customer 1S a person

» Meronymy relations: part-of relation
An invoice includes Marketing Strategies

55 EBISS 2012 17/07/2012



Evolution of Semantics:
Ontology structure

» Non taxonomic relations: associative properties between
concepts

A customer subscribes to products
An invoice belongs to a customer
An invoice has products
» Axioms: consist In
defining the meaning of concepts;
setting restrictions on attribute value
verifying the validity of specified knowledge

56 EBISS 2012 17/07/2012



Evolution of Semantics:
Ontology structure

» Rules: used to infer additional
statements

The discount for a customer buying a
product is 7.5 percent if the customer is
premium and the product is luxury.

57 EBISS 2012

<Implies>
<head>
<Atom>
<Rel>discount</Rel>
<Var>customer</Var>
<Var>product</Var>
<Ind>7.5 percent</Ind>
</Atom>
</head>
<body>
<And>
<Atom>
<Rel>premium</Rel>
<Var>customer</Var>
</Atom>
<Atom>
<Rel>luxury</Rel>
<Var>product</Var>
</Atom>
</And>
</body>

</tmplies>
17/07/2012



Evolution of Semantics:
Ontology Types

» Four typology iIn the literature:
Formalization degree: formal, informal and semi-formal
Granularity degree
Level of completeness
Domain of knowledge
Top-level Ontology (generic ontology)
Lexical Ontology: WorldNet
Domain Ontology
Ontology of tasks
Application Ontology

58 EBISS 2012 17/07/2012



Evolution of Semantics:
Ontologies - Some Examples

» General purpose ontologies:
»  WordNet, http://www.cogsci.princeton.edu/~wn
»  EuroWordNet

» Upper level ontologies:
» DOLCE
»  Upper-Cyc Ontology, http://www.cyc.com/cyc-2-1/index.html
» IEEE Standard Upper Ontology, http://suo.ieee.org/

» Domain and application-specific ontologies:

»  RDF Site Summary RSS, http://groups.yahoo.com/group/rss-
dev/files/schema.rdf

» UMLS, http://www.nlm.nih.gov/research/umls/

»  AIFB Web Page Ontology, http://ontobroker.semanticweb.org/ontos/aifb.html

»  Web-KB Ontology,
http://www-2.cs.cmu.edu/afs/cs.cmu.edu/project/theo-11/www/wwkb/

»  Dublin Core, http://dublincore.org/

» Gene Ontology: http://www.geneontology.org/

- Mesh-Ontology: http://bike.snu.ac.kr/?g=node/207

v
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http://www-2.cs.cmu.edu/afs/cs.cmu.edu/project/theo-11/www/wwkb/
http://www-2.cs.cmu.edu/afs/cs.cmu.edu/project/theo-11/www/wwkb/
http://dublincore.org/
http://dublincore.org/
http://www.geneontology.org/
http://bike.snu.ac.kr/?q=node/207

Evolution of Semantics:
Enterprise Ontology

Enterprise Ontology:

60

a formal and explicit specification of
a shared conceptualization among a
community of people (managers,
developers, employees and users)
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Evolution of Semantics:
Enterprise Ontology: CoProE Ontology

» CoProE Ontology:

a newsEvents ontology [L6sch, 2009] and United Nations
Standard Products and Services Code (UNSPSC) ,
classification of products and segments of industries.

» “Towards e-leadership: Higher profitability through
Innovative management and leadership systems” project

Ldsch, U., Nikitina, N.: The newsEvents Ontology — An Ontology for Describing Business Events.
In: 8th International Semantic Web Conference, 1st Workshop on Ontology Design Patterns,

Washington DC, USA (2009)
1. <http://www.unspsc.org/
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Evolution of Semantics:

Enterprise Ontology: CoProE Ontology

Analyst Earnings Company Earnings Company Earnings
AnalystEvent Estimate Announcement Guidance
Company Accounting Company Listing Company Name
Company Basic Change Change Change
Information t t !
Change
Company
Reorganization Employment Change
Alliance Business Relation Joint Venture
Company I | ]
Collaboration '
Merger
Company Growth —— Acquisition — Company Expansion — Company Investment
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Evolution of Semantics:
Marketing ontology
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Correlated dimensions related to semantic Bl

Information
Retrieval

Ontology
Engineering

f l i
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New trends of search paradigm
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Semantic web search classification in Web 2.0

Ontology search engines Semantic search engines

Contextual semantic search
QuizRDF [J. Davies et al., 2005],
Corese [0. Corby],
Infofox [B. Sigrist et al., 2003],
SHOE [B. Aleman-Meza et al., 2003],

DOSE [D. Bonino 2003], SERSE [V. Tamma,
2004]

Ontology Meta-search :
OntoSearch [Y. Zhang et al., 2004]
Swangler [T. Fini et al., 2005 ]

Crawler-based ontology Evolutive Semantic
search: semantic search association
Ontokhoj [C. Patel et al., 2003] W3C Semantic discovery

Swoogle [T. Finin et al., 2005] Search [R. Guhaetal, || SemDis [C. Rocha
2005] et al., 2004]
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Ontology Search Engines

2. Search for
Ontology Meta-search : {;E;;—m;tl
OntoSearch gﬂngzlf s e RDFs files
ngine
Swang Ier 1. Input keywords . Return files to the user
. 4. Choose a file Chosen
« Use of conventional search User RDFs file
engines
* Provide specific type of 7 Select the 5. Viewing
files (RSS, RDF, OWI) file based on
. the s et
- Search by name or options SUCIIE 6. Retum the taxonomy view Taxonouy
like “filetype”
Selected T T
files &. Save the vseful ontology Final output:
Ontology library
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Ontology Search Engines
OntoSearch

Ontos

NOW YOU KNOW
IBM

IBM
IBM

IBM Global Services

IBM Global Business Services

CTS Leader for IBM East Africa Ltd.
IBM Cognos Mobile

IBM Security Systems

Alldatafiom By Center for Applied Insights
IBM Power Systems
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Ontology Search Engines

OntoSearch
b2 &

= Mark Hisrd
gl
-

Meg Whitman

=
Stewen Woznizk Apole 1EM
: e
h Stewven Jobs
Timothy Cook L
Google __f'“"
h  lcensc
Gregory Kemer
Micro soft
H ‘ — { ‘ ]
Motorolz .,
- Barmes B Moble
Internet Explorer ;
Stephen Elop

Wirginiz Rometty

.ﬁ
i

Willizm Gates
-y

Steven Ballmeq

ﬁ

Robert Scoble
=
i

William Gates (350 articles)

Robin Gibb, Bee Gees Co-Founder With His...

How Will Zuckerberg Spend His Millions? - Newsweek
Robin Gibb, Bee Gees Co-Founder With His...
16-year-old ping pong phenom to star for U.S.

A debate: Should you jump in on Facebook debut...
Should you buy Facebook? Pitting the genius of...

A debate: Should you jump in on Facebook debut...
O'Brien: The Other Faces of Facebook - San Jose...
Is Facebook IPO a sign of tech bubble 2.0...
Facebook narrowly avoids dip below starting price...

Paul Allen
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Semantic web search classification in Web 2.0

Ontology search engines Semantic search engines

Contextual semantic search
QuizRDF [J. Davies et al., 2005],
Corese [0. Corby],
Infofox [B. Sigrist et al., 2003],
SHOE [B. Aleman-Meza et al., 2003],

DOSE [D. Bonino 2003], SERSE [V. Tamma,
2004]

Ontology Meta-search :
OntoSearch [Y. Zhang et al., 2004]
Swangler [T. Fini et al., 2005 ]

Crawler-based ontology Evolutive Semantic
search: semantic search association
Ontokhoj [C. Patel et al., 2003] W3C Semantic discovery

Swoogle [T. Finin et al., 2005] Search [R. Guhaetal, || SemDis [C. Rocha
2005] et al., 2004]
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Ontology Search Engines

Crawler-based ontology
search : dta R ﬂﬁﬂhﬂ’ﬁl [gﬂnanam'\ interface
Ontokhoj analysis T ” |
Swoogle e —
- SWD Cache ESWD rfhtadataw

metadata —— ;

— 4 t Service
creation ‘H""‘"- ' o

W o WDReater N, $
R Y
discovery Candidate Sl

URLS |+ Web Cawkr =~

« Specific crawler for
semantic web document
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Ontology Search Engines

ontology document term across ontologies

Swoogle -

semantic weh search [ Swoogle Search ]

list ontologies matching ontology search

http://sweet.jpl.nasa.gov/ontology/data_center.owl
[DEF] _Station, I, IBM, IBM_Research, [IFREMER, IFREMER_Laboratoire_Ecologie_halieutique, IGBP, IGN, IGNS, IGNS
SemanticWebDocument, RDFXML, 2005-04-19, 107K, ontoRatio(1.00), metadata, cached

http://what.csc.villanova.edu/twiki/pub/Main/OWLFileInformation/ComputingOntology-George2.rdf-xml.owl
[DEF] at the National Physical Laboratory, Harvard, Harvard Machines, Harvard Mark 1 operational at IBM_Endicot
SemanticWebDocument, RDFXML, 2008-06-23, 631K, ontoRatio(0.99), metadata, cached

http://www.pim.uni-essen.de/mitarbeiter/pimyial/Kompetenzontologie.rdf
[DEF] . Holzgewerbe, Holzgewerbe ohne Moebel, IBM, IBM_Betricbssvstem Kompetenz, [T, IT Architektur Kompetenz
SemanticWebDocument, EDFXML, 2005-02-22, 99K, ontoRatio{0.84), metadata, cached

http://monet.nag.co.uk/cocoon/monet/publicdocs/ontologies/hardware.owl
[DEF] . Enterprise 10000, Fire, Fire12K, Firel15K., Fujitsu, Graphics, Hitachi, IBM, K, Mamdacturer, Memory, Ongin
SemanticWebDocument, RDFXMIL, 2005-06-07, 5K, ontoRatio{1.00), metadata, cached

http://jastor.cvs.sourceforge.net/viewve/*checkout®/jastor/com.ibm.adtech.jastor.test/ontologies/skin3.rdf
SemanticWebDocument, N3, 2008-11-17, 18K, ontoRatio{0.93), metadata, cached
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Semantic web search classification in Web 2.0

Ontology search engines Semantic search engines

Contextual semantic search
QuizRDF [J. Davies et al., 2005],
Corese [0. Corby],
Infofox [B. Sigrist et al., 2003],
SHOE [B. Aleman-Meza et al., 2003],

DOSE [D. Bonino 2003], SERSE [V. Tamma,
2004]

Ontology Meta-search :
OntoSearch [Y. Zhang et al., 2004]
Swangler [T. Fini et al., 2005 ]

Crawler-based ontology Evolutive Semantic
search: semantic search association
Ontokhoj [C. Patel et al., 2003] W3C Semantic discovery

Swoogle [T. Finin et al., 2005] Search [R. Guhaetal, || SemDis [C. Rocha
2005] et al., 2004]
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Semantic search Engine “ 1. Contextual semantic search “

Ontologies
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Semantic search Engine 1. Contextual semantic search

e ge
CiIiIoG

€ r 22 e n DMt
ws B &
The Search Engine that finds sense in a heap of Web pages

SenseBot is a semantic search engine that generates a text summary of multiple Web pages on the
topic of your search query. It uses text mining and multidocument summarization to extract
sense from Web pages and present it to the user in a coherent manner. A "Semantic Cloud" of Search
concepts is displayed above the summary, allowing to steer the focus of the results. To learn about
our approach, go to the About SenseBot page, or browse Samples.

Download a Firefox browser add-on integrating SenseBot with your Google searches. Search as Semantic AP
usual, and a summary of the results will be generated right on the Google page.

Visit our Sentiment Analysis site and look up public sentiment on a topic of your interest. You can

also order customized reports showing sentiment trend over time. Sentiment Aﬂﬂl}‘SlS

We provide a number of Products and Services based upon SenseBot technology, including B2B

services for enterprises and Web portals. Products / Services
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Semantic search Engine 1. Contextual semantic search

Crermn DBS

The Search Engine that finds sense in a heap of Web pages

[Savesummary] [M&difysummary] 20 |sentences

COMPUTING EMPLOYEES ENVIRONMENT — FACEBOOK IBM INFRASTRUCTURE

INTERMATIONAL BUSINESS MACHINES LANGUAGE ~ MAMNAGEMENT  OPERATING

TECHNOLOGY  TWITTER  wATSON

SUMMARY: "IBM"

These are areas of urgent societal needs where we can apply IBM's technology and talent to solve problems.
[SOURCE: IBM]

Careers Newsletter Sign up to find out more about the real IBM.
[SOURCE: IBM]

In a sharp departure from traditional concepts in designing and building computers, IBM's first neurosynaptic computing chips recreate the phenomena between
spiking neurons and synapses in biological systems, such as the brain, through advanced algorithms and silicon circuitry.
[SOURCE: IBM]

sensebot.net/content3front.aspelsentences=20 &text=yes&lseFolder=tr..4, is an American multinational technology and consulting corporation headguartered in Armonk, New York,
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Semantic web search classification in Web 2.0

Ontology search engines Semantic search engines

Contextual semantic search
QuizRDF [J. Davies et al., 2005],
Corese [0. Corby],
Infofox [B. Sigrist et al., 2003],
SHOE [B. Aleman-Meza et al., 2003],

DOSE [D. Bonino 2003], SERSE [V. Tamma,
2004]

Ontology Meta-search :
OntoSearch [Y. Zhang et al., 2004]
Swangler [T. Fini et al., 2005 ]

Crawler-based ontology Evolutive Semantic
search: semantic search association
Ontokhoj [C. Patel et al., 2003] W3C Semantic discovery

Swoogle [T. Finin et al., 2005] Search [R. Guhaetal, || SemDis [C. Rocha
2005] et al., 2004]
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Semantic search Engine 2. Evolutive semantic search

ditional Information
for Query

Annotation
Repository

]
Annotator Context Annotation [
| Detector | Religver
I
I
I
Di -
or Ray wlarer
i Fesult
]
' I
! I
A -
Lf —
User
A ted R Its
T Traditional Search Engine e Reeny
it
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Semantic web search classification in Web 2.0

Ontology search engines Semantic search engines

Contextual semantic search
QuizRDF [J. Davies et al., 2005],
Corese [0. Corby],
Infofox [B. Sigrist et al., 2003],
SHOE [B. Aleman-Meza et al., 2003],

DOSE [D. Bonino 2003], SERSE [V. Tamma,
2004]

Ontology Meta-search :
OntoSearch [Y. Zhang et al., 2004]
Swangler [T. Fini et al., 2005 ]

Crawler-based ontology Evolutive Semantic
search: semantic search association
Ontokhoj [C. Patel et al., 2003] W3C Semantic discovery

Swoogle [T. Finin et al., 2005] Search [R. Guhaetal, || SemDis [C. Rocha
2005] et al., 2004]
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Semantic search Engine

3. Association Discovery

Association
Driscovery

betwean:
“Jeffrey Polk™
=rd
"University of Flonaga™

_'_vo-_ - d” = 1. winin
pq{"_%--" ‘%-%y cu.r?:.’-x:
:1'-"‘.5".23,9,9’&3' K_!Ef?‘s_w --------- > -.Q 2 within
. RS, - S funas 1o = secondary
Q." b PR 7, @:;5;' == =
o 2cateo neighbor__- A S
v - o—f--—-d Fdepehere dndi

w -
nvesl" mf Semantic Discovery
' = ’ 7 I System

‘!i' """""" I Rarnking
} e Results
—_— Y
Ranong Settings Varicous Al ithms for Semantic Analytics
Query : = do;s:ollapeung
: e - Random walks
- Herative Deepening
-
Semantic [ -
Indesx | ARl J
T x
- -

e e ——
J—> Ontology
e R

Knowladge Extraction Module

Massive Semantic VMaestadata Store
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Enterprise Search

Intelligent Content = | WAhat You Asked for+  What you need to know!

\

\ Content which does not :
Content which does contain the words C_ontent the user did n_ot
: — . think to ask for, but which
contain the words the user asked for, but is ey LA
the user asked for about what he asked for. '
Extractor Agents + Value-added Metadata + Semantic Associations
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Correlated dimensions related to semantic Bl

Information Ontology
Retrieval Engineering

Syntactic
Search
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Progress in Ontology Engineering
Research
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Ontology engineering vs. learning

Ontology engineering

Expert-driven, small-scale
Knowledge and concept identification
Preliminary informal representation
Formalization (RDF, OWL, etc)
Evaluation and Maintenance

v Vv Vv Vv V9

Ontology learning

» Data driven large scale g
» Source selection %

. S
» Data exploration % >
» Concept and relation learning e
b

Evaluation and Updating
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Ontology Learning

Philipp Cimiano

Ontology Learning and
Population from Text

Algorithms, Evaluation and Applications

Springer

(Cimiano, 2006)
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Ontology Learning

1 ding «fro"

| ]

puil
erative ontology 3 1

00P S
E (;enat 3., 95 [Decker
[Ew I

tology reenginelen;;g]
[OGl;)mez-Pérez etaly 71
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Manual Ontology engineering

Roll-out?
I Comimon ORSD + Target JJ . Evaluated JJ . Evolved JJ
KADS Semi-formal antology antology antology H
Worksheets ontology | . . — uman
description Issues
easibility ; Refine- Evalu- pllcatm Knowledge
study LG ment ation Management
Evnlutmn Applicatinn

I
[
[
I
5. Capture 17. Refine semi-
[
[
[
[
[

[
[
[ |
[ |
ldentify .. [ 10. Technology- | 13. Apply . .
1. Problems & ' requirements formal ontology'  focussed . ontology Qgineering
opportunities : specification in | description : evaluation : 14. Manage
2 Focus of KM ! ORSD 8. Formalize into 111. User- | evolution and
application '6. Create semi- target ontology !  focussed . maintenance
3. (OTK-) Tools : formal r::_ntr::lr::gy:g_ Create ' evaluation :
4. People ; description 1 Prototype 112. Ontology- |
1 I I focussed 1
: : ' evaluation '

NN W W W W N
> >/ Ontology Development >/ >
s s s s s
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Manual Ontology engineering

» Manual ontology engineering:

Ontology building « from scratch » [Fernandez et
al., 99]

OTK Methodology: Knowledge Meta Process
[Y. Sure and R. Studer, 2002]

Methontology [Fernandez-Lopez et al., 1997]
» But....

Manual engineering of ontologies is a very
time consuming task!

=> Need of automatic way to reduce the
burden of engineering !
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Domain Ontology Learning

Knowledge
Discovery

Ontology

LEARNING Engineering

S~

Ontology learning is defined as an approach of ontology
building from knowledge sources using a set of machine

learning techniques and knowledge acquisition
methods.
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DomainOntology Learning
Malin steps

VX, Yy (sufferFrom(x, y) — 1ll (X)) Axioms & Rules

cure(dom:DOCTOR,range:DISEASE) Relations
Is_ a(DOCTOR,PERSON) Taxonomy
DISEASE:=<Int,Ext,Lex> Concepts
{disease, ilIness, Krankheit} (Multilingual) Synonyms
disease, illness, hospital Terms

Introduced in: Philipp Cimiano, PhD Thesis University of Karlsruhe, forthcoming
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Domain Ontology Learning
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Domain Ontology learning from Texts

Domain MDX
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Domain Ontology learning from Texts

Linguistic analysis

Shallow linguistic parsing
Linguistic patterns

» Consistency gramma
« Dependency grammar

Domain MDX

v v
MDX language
Multidimensional
Expressions (MDX)

Term extraction

Is based on the position of the
words in a sentence and how can
be grouped
=> |Lexico-syntactic Patterns

J

NN

.

Provide binary grammatical links
between words in a sentence.
=> Dependency relationships

S

J

93
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Domain Ontology learning from Texts

Term Extraction

DLAP databases

is a|query language ]or

Linguistic anaIyS|s

[ Consistency grammar

I « Dependency grammar

‘ Text: [Multldlmensmnal Expressions (MDX)
(ROOT
(5

f
(NE

(NP (NNP Multidimensicnal) (NNF Expressions))
{ERN (-LRB- -LRB-})
(NE (NNE MDX))
(-ERB- -REB-}))
(VB (VEZ 1is)
(NB
{(NE (DT a) (JJ query) (HN language))
(PP (IN for)
(NP (NNP OLAF) (NNS databases)))))))

nn ({Expressicns-2, Multidimensicnal-1)
| n3ubj (language-9, Expressions-Z)
abbrev (Expreaaicns-2, MDE-4)
COp|language-39, 13-a)

det (langquage-9, a-7)

amod (language-9, query-2)

root (ROOT-0, language-9)
prep(language-9, for-10)
nn{databases-12, OLAP-11)

pob] (for-10, databases-12)

L
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Domain Ontology learning from Texts

Domain MDX

Linguistic analysis

v v

Shallow linguistic
parsing &

Linguistic patterns

» Consistency érammar

» Dependency grammar

STRUCTURAL
LINGUISTICS

Statistical analysis

5
Zellig 8. Harnis

Methods that determine a score
representing the relationship between

: two terms and retain those with scores
» Selection measures (IR) :
greater than a given threshold

l Co-occurrence analysis
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Domain Ontology learning from Texts
Term Extraction

Statistical analysis

TF-IDF Term frequency(t,d) * Inverse term frequency(t, D
[Robertson 1976] —11eq y(td) — _ITeq y(t, D)
Dn
Entropy _
[Brini 2005] Z P(t) log (P(1))
teDI
Relevance to the
domain

Consensus to the
domain

Pointwise Mutual
Information (PMI)
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Domain Ontology learning from Texts
Term Extraction

Statistical analysis

TF-IDF
[Robertson 1976]

Entropy
[Brini 2005]

Relevance to the
domain [Verladi, 2001

Consensus to the
domain

P(t, domain;)=

Pointwise Mutual
Information (PMI)

97
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Termt @ > Business

MDX ® | analysis

Finance
Accounting \
ﬂp t, domain.
RD(t, domain;)= ( i)
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Domain Ontology learning from Texts
Term Extraction

Statistical analysis

Analysis of the distribution of the
i term t on a set of documents dj

Entropy belonging to the domain Di.

[Brini 2005]
Relevance to the
domain [Verladi, 2001]
1

Consensus to the CD(t, Dy)=X P(t,dj) log Z(P(t,dj))

domain

Pointwise Mutual _ freq(t ind))
Information (PMI) P(t’ Di)_2i=1 _p(tin dj)
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Domain Ontology learning from Texts
Term Extraction

Statistical analysis

TF-IDF
[Robertson 1976]

Entropy
[Brini 2005]

Probability is estimated to the co-occurrence
of the term t with the domain concepts
“concept”

Relevance to the

domain [Verladi, 2001]

Consensus to the
domain

Pointwise Mutual
Information (PMI)

99

I

_ p(t/concept)
PMI(t, concept)=log( v P—— )
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Domain Ontology learning from Texts
Concept Discovery

| Domain MDX
Hybrid methods v T

" {7 WordNet 2.1 Browse

File History  Optioh:  Help

Search Ward: IIanguage

LGchaI resources: Searches for language: Nu:uunl Senzes: I
Wordnet E

The noun language has 6 senses (first 6 from tagged texts)

1. (486) language, linguistic communication -- (a systematic means of communicating by the use
of sounds or conventional symbols; "he taught foreign languages"; "the language introduced is
standard throughout the text"; "the speed with which a program can be executed depends on the
language in which it is written")

2. (155) speech, speech communication, spoken communication, spoken language, language,
voice communication, oral communication -- ((language) communication by word of mouth; "his
speech was garbled"; "he uttered harsh language"; "he recorded the spoken language of the
streets")

3. (28) terminology, nomenclature, language -- (a svstem of words used to name things in a
particular discipline; "legal terminology"; "biological nomenclature"; "the language of sociology™)

4. (23) ingmistic process, language -- (the cognitive processes involved in producing and
understanding linguistic communication; "he didn't have the language to express his feelings")

3. (13) language, speech -- (the mental faculty or power of vocal communication; "language sefs
homo sapiens apart from all other animals")

6. (3) yric, words, language -- (the text of a popular song or musical-comedy number; "his
compositions always started with the yrics"; "he wrote both words and music"; "the song uses
colloguial language")

100 EBISS 2012 17/07/2012



Domain Ontology learning from Texts
Concept Discovery

| Domain MDX
Hybrid methods v T
MDX language, MDX,

‘ Term Extraction | E%‘#ggggﬂgr‘(ﬁ’g%
v
Lexical resources: :
Concept Learnin
WordNet P g | Query language standard
Topic signature 4 )
construction Each concept Is represented by a vector
(QGAIE.2000) of co-occurring words and their
I — frequency
Classification of \_ )
concepts based on
contextual properties of
words
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Domain Ontology learning from Texts
Taxonomy Construction

Linguistic analysis

Statistical analysis
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Domain Ontology learning from Texts
Taxonomy Construction

NP such as NP, NP, ... and NP
a multidimensional database query language such as

Linguistic analysis

Lexico-syntactic MDX.

patterns (Hearst, 1998)
Such NP as NP, NP, ... or NP

Such query language as MDX.......

NP, NP, ... and other NP

screen real estate to financial charts, indices
and other news graphics.

NP, especially NP, NP,... and NP

Accounting, especially financial accounting
gives mainly past information in that the events
are recorded.
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Domain Ontology learning from Texts
Taxonomy Construction

Linguistic analysis

Lexico-syntactic ‘
patterns (Hearst, 1998) =

Statistical analysis

Hierarchical grouping | : I:_J? —ul
of concepts — ) Jl
: | .l
Grouping based on 2
probability-based .|
measures K
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Domain Ontology learning from Texts
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Domain Ontology learning from Texts
Relation Discovery
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Domain Ontology learning from Texts
Relation Discovery

Elabtsdle =l VAR <To be used > (<subject: MDX>) (<for: OLAP database analysis>)
<To be used > (<subject: MDX>) (< for : OLAP database querying

>);

Syntactic frames
[Faure and

Nedellec, 1998] | W

Conceptual

query language

Statistical analysis -, :
Multidimensional

OLAP Database
management
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Domain Ontology learning from Texts
Relation Discovery

Linguistic analysis

Syntactic frames
[Faure and
Nedellec, 1998]

Statistical analysis

Association rules
Co-occurrence analysis
Verb arguments analysis

108

wl w2 w3 Wn-1 wn
wl
w2
w3
Whn-1
wn
Word space

DOODLE II[Sugiura et al., 2003]
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Domain Ontology learning from Texts

Domain
v

E

V

A

L

U

A

| / |

Manual, Expert-based O

Gold standards N
WordNet

Domain
Ontology
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Domain Ontology Learning
The Web as a learning source....
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Domain Ontology Learning
From web pages (texts)

» Collection of web pages related to a specific domain

» Application of the same techniques as textual
approaches

» Web: Largest electronic textual corpora

@ Shortcomings
NL resources, visual-oriented representation
Noise ( commercial bias)
Lack of semantic structure
Unreliable source

® Advantages
Size and heterogeneity
Public massive IR tools
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Domai

IN
Ontology Lea
rning

| Ontology puilding
\ scratch » [Fernandez et alo 99]
- | \ From texts (Maedehe = 2000}
Cooperative ontologY puilding !
usend cker S et Al 99} \ jcfi Web €0 stent ining
[JanninkJ, /I
] - ;
structure d
al., 05

t
(3,95 D¢
l

OntologY reengineering | From sem
[Gbmez—l’érez ot als 9 | \ [Deltel A, 1]

From knowledge pase

* W‘““"“ !

‘, From data pases
| D.L.,()Z]

| [Rubin
—
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Ontology Learning from web
From web page structure

Nouns phrases in the headings, tables or lists of a document
can be used to deduce relations between concepts and

Instances

The City ;?,?40,000 finance, broking, insurance, legal

Westminster !5,780 000 jhead offices, real estate?private banking, hedge funds, government.
Camden & Islington :2,294 000 .creative industries, finance, design, art, fashion, architecture |
‘Canary Wharf i2,12U,DDD ‘banking, media, legal

Lambeth & Southwark 1,780,000 | "

accountancy, consultancy, local government

@ Supervised approaches
@ Difficulty of the interpretation of html structure

113
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Domain Ontology Learning

ases
\ From 825 )

1
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Ontology Learning from web
Aggregation of on-line ontologies

. segmenter
ontu
swﬂo Ie Ex:trz.ch}r

sEow o s remadca far -1 s e et 31:31‘::]:1

— reviey
S — i '_-._ S d:i't

.....
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Domain Ontology Learning
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Ontology Learning from web
Wikipedia mining

Schema Clea ni% a
- Wikipedia
r "y

Subsumption Detection
F~-.___ MarkovLegic Joint Inference

YAGO

LI
=

Ontology

L

;1719;/201"2 """""""""""""""""""""" EBISS 2012



Ontology Learning from web
Wikipedia mining

Beijing
=
[ {Infobox Settlement
lofficial_name = Beijing
lother_name =
Inative_pame =500

Isettlement_type = [[Municipality of
ChinalMunicipality

- -

limage_skyline =35A Temple of Heaven_jpe
limage_caption = The [[Temple of erl I l I nO O I Ca

Heaven]]. a symbal of Beijing
kcitylogo_size =
limage_map = China-Beijing.png
T ontolo
Imap_caption = Location within China
Isubdivision_type = Country
Isubdivision_name = [[People’s Republic of China]]

Isubdivision_typel = [[Political divisions of
China#County levellCounty- n O S Ca a e
level &nbspodivisions]]

Isubdivision_name = 18
Isubdivision_type? = [[Political divisions of

China#Township
levelTownshipd&nbspodivisions]]
Isubdivision_name2 = 273
lleader_title =[[Communist Party of

ChinalCPC]] Beijing
lleader_name =[[Liu (i {Communist)lLia Qi]]
Committee Secretary

Locstios witin Ch b llzader_title ] = [[Mayor]]
oot 0 IEEATNR TR E Ilz:stle;l_nmétle :Eslitf Qishan]]
Courtry Pacpla’s Republic of Ching lestablished_date =ca 473 BC
CourkH evel diviziors 1B
Tovm=hip dvision=s 27 I' I'
Seitlad 0d, 47F BC
Gowvernment
. CPC BEaljing Lii i Comimiltas Sacietary
- Mayor W an g Dishan

Extraction of schema from infoboxes (Wu and Weld, 2008)
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Domain Ontology Learning
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Ontology Learning from web
Ontology learning by Googling

Google ) Qe
- country)  Criver )

g T g
rivers such as Niger 3 hits
such rivers as Niger 0 hits -
the river Niger 6960 hits -
' countries such as Niger 06 his “ nger
H5 | suchcountiesasNiger| 24 it e
the country Niger 187 hits
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Unsupervised Web-based semantic relatedness for ontology
learning

Kk
« The correlation function C, (a, b) [Turney, 2001] = p(ab)

p(2)p(b)
« Symmetric Conditional Probability (SCP) [ferreira da Silva and lopes,

1999]
p(a,b)?
SCP@b)=C,@b)= 5 a) « p(b)

 The point wise mutual information (PMI) [church and al., 1991]

05, P(@D)
* p(a) p(b)

PMI(a,b) =
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Unsupervised Web-based semantic relatedness for ontology learning

K
* The correlation function C, (a, b ) [Turney, 2001] = p(ab)
p(a)> p(b)

If the words a and b are independent = p(a and b) = p(a) * p(b)
Else p(aand b) > p(a) * p(b)

For concept selection:
p( problem, choice)

p(choice)

(2)

c(problem, choice) =

 Web = scalable Corpora
hit( problem AND choice)

Total pages Web
c( problem, choice) = MiS{problem AND choice)

122 EBISS Z(hEitS (Cho ice])/07/2012
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Ontology Learning from web
Ontology learning by Googling

} * "such as financial accounting" *
Environ 3 450 000 résultats (0,26 secondes
(FoF1 Ad Gpp

wwwi2 Ise ac ukl.  SpdffDiploma%20brochure_pdf - Traduire cette page

Format de fichier: PDF/Adobe Acrobat - Afficher

topics such as financial accounting, managerial accounting, auditing, asset pricing,
corporate finance, and valuation. Students can also acguire knowledge of, or ...

(FoFl THE RELATIONSHIP BETWEEN BUSINESS FINANCE AND ...
www_leidykla_euffileadmin/. . _/Jana_Kajanova_pdf - Traduire cette page

Format de fichier: PDF/Adobe Acrobat - Afficher

All indicated subsystems of the accounting system, such as financial accounting,
managerial accounting, intracrganizational accounting and tax accounting do ...

ESS-MSS Introduction Class-1-5SU - YouTube

F www youtube comfwatch®=20Q8TYEhfcgo

= . 17 juin 2012 - 75 min - Ajouté par varunsas09

= ... Malaysia, China, Thailand and Australia for SAP functional
skills such as financial accounting and ...

How to become CPA -YouTube

= imsrmasens Enntiantes | VW _youtube comdwatchMw=kKyvca8dTuBug

= : 20 déc. 2011 - 6 min - Ajouté par IPassTheCPAExam
& ..- that is, auditing experience while others are fine with non-public

accounting work such as financial ...
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Ontology Learning from web
Ontology learning by Googling

» Non taxonomic relation learning

Extraction verb phrases from snippets

score (verb_phrase, concept) = hit(““verb_phrase concept™)
hit(verb_phrase)

Retrieval and selection of related concepts
score (candidate, concept)= hit("concept” AND" candidate™)

hit (concept)
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Unsupervised Web-based semantic relatedness for ontology
learning : problems

hits(concept AND candidate)
hits(candidate)

c(concept, candidate) =

« Language ambiguity
* Polysemy

* hits (word) = Somme (hits (sens,), hits (sens ,), ...., hits(sens ))
-> Need to contextualize these measures (Introducing

context of words)
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Unsupervised Web-based semantic relatedness for ontology
learning : problems

@ The use of statistical assessment iIs not sufficient to
Identify that a given concept candidate or relation is

enough relevant to add it to the ontology

- Using linguistic patterns to discover relations between

concepts

Patterns I L (" "o . "
(candidate) = I\/Iax(h'ts( pattern, ("concept", " candidate

i=1.n hits("candidate™)

N’

Score

pattern
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Synthesis

Manual Ontology  Semi-automatic Semi
building from Ontology Building from Ontology
scratch COrpora

Socio-semantic Web
(2020)

Semantic Portals Web 3.0 0)

Intelligent
Agent
Semantic Search Engines
Cf-IDF Personal
Maodel Assistant
Semantic Analysis
PageRank
K“DME[HE Base YAGO-NAGA
T-1IDF Model Wordnet
Classic IR: Sites
bag of wo
Portals Semantic
(1980-1990) Representation
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Ontology Leaning for Business
Intelligence
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Ontology Learning for Business Intelligence

» Engineering of Semantic Business Intelligence
Unified Knowledge representation
Semantic integration of multiple sources
Semantic search over heterogeneous data

» Semantic Technologies
NLP techniques for question-answering
Semantic annotations
Ontology-based Information Extraction
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Ontology Leaning for Business
Intelligence

Semantic Search




Pance

]
COOPERATION

Main objectives

® PARLANCE: Probabilistic Adaptive Real-Time Learning
And Natural Conversational Engine

® Goal: design and build mobile applications that
approach human performance in conversational
Interaction, specifically in terms of the interactional
skills needed to do so

® All of these skills will be learned or adapted using real
data

EBISS 2012 ; ' : 17/07/2012 1 3 1




PiRdance

I
COOPERATION

Main objectives

® Develop dialogue systems in 3 languages that are:

EBISS 2012

Incremental: dialogue act units

Personalized: adapt to different users with different goals
In different contexts

Dynamic and evolving: possible to incorporate new
concepts

Interactive hyper-local: take into account the location and
surroundings of the user

17/07/2012 1 3 2




PiRdance

i
COOPERATION

Our focus

® Modular incremental ontology enrichment
® Using existing knowledge bases
® Ontology learning from Web
® Query-driven knowledge base enrichment

® Dynamic, evolving rich user models
® Static information
® Contextual information
® Social information — collaborative filtering

EBISS 2012 — — : 17/07/2012 133




P

/ Web
Search

Linked Data Extraction

> "Instance
A=V

A=V
A=V

Olive Garden Coupons: Discounts on Gift Cards, Printable Coupons ...

wwwretailmenot.com/view/olivegarden.com - Traduci questa pagina
Enjoy an average savings of $6.69 wilh Olive Garden coupons and coupon codes. Use

/O nt0|ogy OntOIOgy BaS|C \ an Olive Garden printable coupon to get $5 off entrees and other ...
Construction schema Dottt Ol Gardn

wwnw.dougshaw.com/essays/olive.himl - Traduci questa pagina
Ne human being sheuld eat at the Olive Garden. This is Doug Shaw's reason why.

Olive Garden ltalian Restaurant | Facebook
wwnw.facebook.com/OliveGarden - Traduci questa pagina
Olive Garden Italian Restaurant is on Facebook. To connect with Olive Garden ltalian

O n to I 0 gy Restaurant, sign up for Facebook today. Sign UpLog In - Cover Photo - Like ...

Olive Garden - A Darden Restaurants Brand
wanw, darden livegarden/ - Traduci questa pagina
Olive Garden welcomed its first guests in 1982. Nearly 30 years later, Olive Garden

remains committed to its purpose of Hospitaliano! - providing 100% guest ...
K Incremental Population / \




PHJ)ANCE Web Search, Web Corpus

" COOPERATION

President Barack Obama | The White House

- Traduel questa pagina

B‘“" ® President Barack Obama | The Whlte chse

i questa pagina

B‘“" ® President Barack Obama | The Whlte House

- Traduel questa pagina

Barack H. Obama 5 v 4411 President of the Unitsd Statas H stor ory is the
Armerican story — values from the heartland, a middle-class upbringing in a streng ...

Pmsldent Barack Obama The White House
=T

ici questa pagina

Barack . °b"“" m President Barack Obama The Whlle House

American story

ta pagina

American

el questa pagina
Barack H, Obama & tmumpmd hftheU ited States. His story is the
American story — values from the heartland, a middle-class upbringing in a streng ...

President Barack Obama The White House
gov ~Traduci questa pagina

B'm President Barack Obama The Whl(e House

iesta pagina
B'  President Barack Obama The Whl(e House
Ami
~Traduci questa pagina
Barack H. Ohamal the ddth Pmsld nt of the United States. His t ryis the
American story — values from the heartland, a middle<lass upbringing in a strong ...

“Barack Obama + United States”
President Barack Obama | The White House

Pn__-_l__.l. ™ - o S o T - YTAM-MAo oo o
- B: . President Barack Obama | The White House
Ar ga, Www.whitehouse.gov/.../president-obama - Traduci questa pagina
: A Barack H. Obama is the 44th President of the United States. His story is the

American story — values from the heartland, a middle-class upbringing in a strong ..



Ontology Leaning for Business
Intelligence

Ontology-based Information
Extraction
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Ontologies for Collecting and Analyzing Business Intelligence
DAVID (Data Analysis and Visualization alD) system

) Document Storage Preprocessing &
Document Fetching & Indexing Feature Extraction
| i e !
BING AP H ! ! N !

i T o= et iSearch engine P . i ; ; |Morpho."ogrcal’ analys:5| i
":*r'-a-I'Tc-::j-lu:L interface : Classifierd] = | | | SN
fcearch APls | [ Tememmeeeeeeeeed : : |5yntactic ana.l'}r.s.ls| GATE

.................. : Input : :
I oHeritrix T ¥ Mguality assesso & T — S
. Fweb |l || pmmemeeseeaas ' ' | Entity extraction |
""""""" wgra wier Document = IMySpell = ! !
Web-Harvest formart readers Temmasssasaaat | L : !
,,____________::“:_ ! i goomEmmmREES Y | Event extraction | i
x ! ! * Lucene I !
Y-ﬂRFR-ﬂW ! | TesmmssmmmEme =
——————————————————————————————————————————————————————————————— ! I e e e e
! Text Mining & Knowledge Discovery P E:'_(_’_'[‘_E_"!'l_'fﬂ?]‘_"’_'_e:'f'_@!?__E_!‘f"_f_'?_ __________
Ty Sttt st et T e PR 5] |
1 ! - a Company 1
i i Filtering Ordering Clustering | .. _I"'_""I_E_ .I'('A' . _3' information i
Lo F .
= _l e - Background Mewly Discovered E
: L L _ . i 1 K led :
grmmnee L--Opinion ""ﬂlﬂg Prumning Trend analysis | | E Knowledge nowledge !
P caTE G : : oduct | smskeseedaae :
------------ r A i !
_______________________________________________________ - -1----------.‘
w’r User Interface L]
YT T " Database
iEclipse RCP: land document management

Visualization ofl
analysis resultsz;*"""
Viewing and interpreta :
of analysis results

Decision making|
support

Kakkonen, T., Mufti, T.. Developing and Applying a'Company, Product and Business Event Ontology for T
Mining. Proceedings of the 11th International Conference on Knowledge Management and Knowledge
Technologies, Graz, Austria, 2011
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Ontology Learning for Business Intelligence

Ontologies for Collecting and Analyzing Business Intelligence

Data Input

Text Files
Bankruptcy

Product Recall

Company
Layoffs

Product Issueas
Acouisition
Merger

Product
Release

Stock Split

Company
Inve stment

Alliance
Joint WVenture
Patent Issuance

Company
Listing Change

Ontology
Interfacer

Ontology interfacer
calls method to load

onisiogy Lsing
APl

Ontology interfacer
calls method to get
input filenames

Ontology interfacer
uses flename to
parse specific event
namee

Ontology interfacer
calls a method on
Event class with
filenarme information

Ontology Interfacer
calls overridden
update ontolocoy
method on event
objects

Ontology Interfacer
calls a method to
save loaded
ontology to disk

Event Class

Event class uses
filename information
to determine type of
sub-classed event
object to create

Event class calls an
overridden method
on event obje ct vwith
file data

Event class returns
a list of sub-classed
event objects

CoProbE

Sub-classed
Event Object

Company Basic
Information Change

Company
Collaboration

Company Growth
Company Reporting

Ewvent

v =
¥ g = ¥ g
Eo — = = o
—_ = o = m
T m | o RS
Z2ls||2|=]L2
Legal

s
:
4
:
%

The event object
parses file data &
encapsulates
information

Ewvent object
updates contology
with encapsulated
clata using
API

Jena



Ontology Leaning for Business
Intelligence

Annotation of Dashboard




Annotating Bl Visualization Dashboards: Needs & Challenges. Micheline
Elias and Anastasia Bezerianos

ACM SIGCHI Conference on Human Factors in Computing Systems, CHI 2012.
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http://www.lri.fr/~anab/
http://www.lri.fr/~anab/

Ontological Need:
Enriching Ontologies From annotations ??

Application Options
@ Color | Clear Styles Annotate” Serialize‘ [] Show All Annotations [~] Mode Annotations [ ] Filter Annotations [_] Fade Mode

[] Transparent [] Transparent : Enter a search |
“- 60
Country / Date of Information# || 55 55 . s
18.93% 0 35- Investment should be re-studied and investigated
s B United States / 2005 ] 50 "
< E 30 " User1 Tue Jan 10 04:14:46 CET 2012
® China /2006 =
W Japan /2005 i e .
: g % 8 Sales are down in GH Saab
A g % = Usert Tue Jan 10 04:15:30 CET 2012
B Germany /2006 - . s doffh ans ser ue an. 15:
" +
Sl United Kingdom / 2005 £ 15 % 24 0 agfouplus
B Korea South /2005 H N o dgfti5ansouplus Between 1993 & 1994 sales have grown
B France /2006 $ 10 15 AP fusert Tue Jan 10 04:16:25 CET 2012
196 % W Htaly /2005 -3 10
96 % ° 5
W Brazil 12005 =
) 0 0
o B Russia /2005
i o o 0 0 o 0 o8 S o !
467%
et
IWorId Internet Users IPopuMpar groupe d'age
/
Chart Ibusinessgraphics/donut Ibysfhessaraphicsidual_combined_bar_line
60000000000
55000000000~ tween 1993 & 1994 sales have grown
50000000000~ All measures Similarity Dimension Similarity
@
45000000000- 2 5000000- ¢ Honda : 100% 100%
o 40000000000- 3 50000 # GM (includes Saab) :
< s500000000-  Bonsonn Ford (includes Jaguar, ;
© ‘All measures g 3500000~ * Volvo, Land Rover) Sales are down in GH Saab
g 30000000000 u letWorth || ::g:z:: Diamler Chrysler (includes |- Similarity Dimension Similarity
% 25000000000~ u Age 5 0 Jeep, Mercedes,Kia) l—_“." 100%
= 20000000000~ o 1500000- ¢ Tovola
15000000000- & 1000000 Kissan : i —
§ 500000 & VW (includes Audi) finvestment should be re-studied and investigated
10000000000~ 2 5 3 s B S
£l ers imilal ension Simiai
5000000000~ W ot ot® ot® 00 o ot qo® ot ® gt oh e
CUCLC T LR R LA O LIS U
AT ARY AR ARDTART AT AR ARTT ART AT 40P 0T A0 33% 100 %
Year#
4]
tabase lForbessokichestAmeriunszo% lv Database |US historical autosales lvl
hart Ibusinessgraphicsisurface v | fchart Ibusinessgraphicsfine |v|
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Conclusion
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Conclusion

» Bridging the gap between academic research approaches
and real business use cases

» Scalability of knowledge
Modular ontologies
Modular reasoning

» Open Linked data and Privacy issues

Toward Open Linked Business
Processes ?!
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Questions??
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