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Intelligent Personalized Information Access
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Application Domain:

Paper Recommending

: : L -l == Tokenization + Keyword-based
Reducing OWL Entailment to Description Logic |* Ineligence ﬂ S d+ .
Satisfiability e topwo'r representation

Stemming

I lan Horrocks! and Peter F. Patel-Schneider? I

Tokenization + Sense-based
(1) Department of Computer Science, University of Manchester, Stopword + .

(2} Bell Labs Research, Lucent Technologies, POS + d. b. . representatlon
We show how to reduce ontology entailment for the OWL DL and OWL Lite Isam Iguatlon

ontology languages to knowledae base satisfiability in (respectively) the (D) and (D)
description logics. This is done by first establishing a correspondence between

OWL ontologies and description logic knowledge bases and then by showing how
knowledge base entailment can be reduced to knowledge base satisfiability.

Title

Instance| —"| Authors

Abstract

Publication Year

User Ratings




Word Form

artificial

Bag of Synsets

Word Form

/d Synset

Occurrenc
e

intelligence

artificial
intelligence

6712568

2

WAWW

web

WWW,welb

v' Mainly on slots containing proper names

v Recognition of bigrams

v' Synonyms represented by the same synsets

04425517

® Reduction of features representing papers in the dataset




Naive Bayes Classification:

ITem Recommender

ITem Recommender (ITR)
O Content-based item recommending on the basis of
ratings given by users

® Naive Bayes text classification to assign a score
(level of interest) to iItems according to the user
preferences

v Performance comparable to more complex
algorithms

v Increasingly popular in text classification

©® Result: user profile containing the probabilistic
model of user preferences



User: marca
ITR

Password: (esese
ITem |

Recommender @m

@2006 - DIB (Department of Camputer Science - University

of Bari)

About




Personalized Search

-~ -~ - -
E:{h'erLEuh'll!LEu"N |Qg—0ut m Modify your rates pdate your feedback About ITR
CE CE O
DiGiTAL
- T - Generate your semantic - -
Generate your profile ¥iew your profile

Search Engine

(%) Classic THiar

1ew your semantic
profile

O with Relevance Feedback
Type of search:

(O with Bayesian Profile

O with Bayesian Profile based on concepts

X a "] ™ X
Select slot: ) R .
title urt publication Year authors abstractContent
Select category: all b
Keyword*: query, languages
[ Start Search!

(*} Split words by comma and indicate person’s nouns or dates by . Example: May 1950, Woody', ‘Allen’, play



Keyword-based Query

Type of search: classic

Selected slot title abstractContent
Selected categorny: all

Keyworils: guery, languages

Mayibe you fitnd "guery” with sense;

Mo

Ol question, inquing enquing, quen, interrogation — {an instance of questioning: "there was a question about my

training"; "we made Inguires of all those who were present")], [S995352]
Veri:
L) question, quens - (pose a question)], [625049]

Maybe you limd “famguages " with sense;



Keyword-based search results

Memwons o |Qg—0|_|t m Modify your rates Update your feedback About ITR
DiGITaL
] . Generate your semantic F—— q 1eEW your semantic

Ranking method : Classic TF-IDF

Items found: 62

Genre: durmimy

title: Semantic Processing of the Semantic Weh

wrl: hitp:iwannee springerlink. comfopenurl.asp?aenre=aricle &id=0F KNI GTYIBRWERLINT

publicationyear: 2003

awthors: Patel, Kunal Gupta, Gopal

abstractContent; \We develop a semantics based approach to process information on the semantic web. We show how Horn logic can bhe used to denotationally capture the

SEIm...

Relevance : 0.28646081250209274 Sh%

Genre: durmmy

word cosine similarity

title; Bihster



Keyword-based search results:

Top ranked item

Genre: dumrmy

title: Semantic Processing of the Semantic VWeb

url: httpfwneeer springerlink comfopenurl asp?genre=articled i d=0FkMNJGTY JBNWPLUNT
publicationYear: 2003

authors: Fatel, Kunal Gupta, Gopal

abstractContent: \VWe develop a semantics based approach to process information on the semantic web . VWe show how Horm logic can be
used to denctationally capture the semantics of mark up languages designed for describing resources on the semantic web (such as RDF).
The same approach can also be used to specify the semantics of query languages for the semantic web. The semantics of both the
resource description languages and the query languages are executable and when put together can be used to compute answers to
semantic web queries. The main advantage of this semantic based approach to processing the semantic web is that these executable
semantics can be developed extremely quickly. Thus, as the semantic web mark up languages evolve rapidly, their implementations can be
developed at the same pace. Inthis paper, we present our approach based on denotational semantics and Horm logic. Qur approach is guite
general, and applicable to any description format (<ML, RDF, DAML, etc ), though in this paper we illustrate it via RDF (Resource Descriptior
Framework).

Rates:  Omnorate Q10 Ozn0 Ozn0 Q40 Oso Oka0 %.n Cen Cagn O1o0



Sense-based Query

Maybe you lind "languages” willt sense:

Mo

O

language, linguistic_cormmunication - (& systematic means of cormmunicating by the use of sounds or

comventional siwrmbols, “he taught forsign languages”; "the language introduced ia standard throughout the text";

“the speed with which a program can be executed depends on the language in which it is written")], [5204935]

speech, speech communication, spolien communication, spolien language, language, volce cammunication,
aral_ communication -- [communication by word of mouth, "his speech was slurred”; "the telephone greatiy
increased the range of speech communication”; "he uttered harsh language”; "he recarded the spolien language of
the streets"]], [S933245]

terminology, nomenclature, language - (a system of words used in g particuwlar diacipling, “legal terminology”; "the

language of sociology"ll, [H300228]

linguistic_process, languadge - (the cognitive processes Imvolved in producing and wnderstanding linguistic

corrmunication, "he didat have the language to express Wis fealings")], [4977017]

language, spesch - (the mental faculty or power of vocal communication; "language assts homo saplens apart from
all other animals"]], [43523041]



Sense-based search results

Ean_t_,:.uu:;u_.“ Icug-c-ut m Modify your rates Update your feedback About ITR
DiGITAL
4 . Generate your semantic - . 12w your semantic
Generate your profile profile ¥iew your profile profile

Ranking method : Classic TF-IDF

Items found: 4

Genre: durmrmy

title: Knowledge-Intensive Induction of Terminologies from Metadata

wrl; hitpcitassn: springerlink. comfopenurl.asp?oenre=aricle&id=24JBEFRCWGE1 D2BEC
publicationear: 2004

awthors: Esposito, Floriana Fanizzi, Micola lannone, Luigi Palmisano, lgnazio Semerara, Giovanni

abstractContent: YWe focus anthe induction and revision of terminologies from metadata. Following a Machine Learning approach, this setting can be cast as a search pro...

Relevance -0 36910153338033663 | =ho

sense cosine similarity

Genre: durmrmy
title: A Comparison of RDF Guery Languages
wrl: hitpeitamsn springerlink. cormfopenurlasp?oenre=adicle&id=F Ty 71 QEDRHBY4 5%

publicationyear: 2004



Sense-based search results:

Top ranked item

Genre: dummy

title: knowledge Intensive Induction of Terminologies from Metadata

url: hitpfeneeer springerlink comfopenurl asp?genre=article&id=28/BEFRCWG1DZESC
publicationYear: 200

authors: Esposito, Floriana Fanizzi, Micola lannone, Luigi Palmisana, lgnazio Semerarg, Giavanni

abstractContent: /e focus on the induction and revision of terminologies from metadata. Following a Machine Learning approach, this
setting can be cast as a search problem to be solved employing operators that traverse the search space expressed in a structural
representation, aiming at correct concept definitions. The progressive refinement of such definitions in a terminology is driven by the
available extensional knowledge (metadata). A knowledge intensive inductive approach to this task is presented, that can deal with on the
expressive Semantic Web representations based on Description Logics, which are endowed with well founded reasoning capabilities. The
core inferential mechanism, based on multilevel counterfactuals, can be used for either inducing new concept descriptions or refining existing
(incorrect) ones. The soundness of the approach and its applicakility are also proved and discussed?.

Rates: @nNorate O1.0 C20 O30 O4n0 Os0 Ceo O7o Oszso Qoo O100

return to search results



Example of Keyword-based User Profile

Tzer ID: & (Category: dmmnyl Class Pricrs: PITES)= 02323555 P(NO= 0 4666666 |

ISl-:}t: abstractContent I

: T P(t, |c.,s
Feature E‘-h?l’laﬂl/ strength(tk,sm) _ |Og ( k | + m)
3.6138782 P(t, |c_,s,)
28947555
8947555

entitt

rep ositor
EAs
reuszabl

upper-level

— 5 8947555 Features are keywords
avail 28947555
area 2.5293739
lrim 24626222
seatnless 21475411

subtasls: 2. 1475411



Example of Sense-based User Profile

Tzer ID: & (Category: dmmnyl Class Pricrs: PITES)= 02323555 P(NO= 0 4666666 |

=lot: abstractC ontent I

1 P(t . |c.,s

Feature Strength / Strength (tk , Sm) = |og ( K | + m)
1742 3.6145387 Pt |c,s,)
NP is computed on synsets instead of keywords
2766412
2223910
4415376 28954161
5655492 2 5376664 Features are WordNet synsets

5552847 2. 3181007
2311478 2. 1452017
5303075 2. 1452017
1636312 2. 1452017



Search results with keyword-based profile

Ranking method : Bayes Profile

Items found: 62

Genre: durmmy

title: Benchmarking DAML+0IL Repositaries

url: hitp:fenanee. s pringerlink. comiopenurl.aspyYgenre=adicle&id=ROMNARFI2AA0TT 271

publicationyear: 2003

awthors: Guo, Yuanho Heflin, Jeff Pan, Zhengxiang

abstractComtent: \We present a benchmark that facilitates the evaluation of DAML+0IL repositaries in a standard and systematic way. This henchmark is intended to evalua...

Relevance - 0.05014214319202505) | =how

computed by keyword-based user profile

Ranking method : Classic TF-IDF
Items found: 62

Genre: durmimy

title; Semantic Processing of the Semantic Wekb

wrl: hitp:iwannee springerlink. comfopenurl.asp?aenre=aricle &id=0F KNI GTYIBRWERLINT

publicationyear: 2003

awthors: Patel, Kunal Gupta, Gopal

abstractContent; \We develop a semantics based approach to process information on the semantic web. We show how Horn logic can bhe used to denotationally capture the

SEIm...

Relevance : 0.28646091 250209275) | =how

word cosine similarity




Search results with sense-based profile

Ranking method : Profiles_semantic

Items found: 4

Genre: dummy

title: Knowledge-Intensive Induction of Terminalogies from Metadata

url: hitp:itwonn springerlink. comfopenurl.asp?aenre=aricle &id=29JBEFRCWGET1D2BAC
publicationYear: 2004

authors: Esposito, Flariana Fanizzi, Micola lannone, Luigi Palmisano, lgnazio Semerara, Giavanni

abstractContent: VWe focus on the induction and revision of terminologies from metadata. Following a Machine Learning approach, this setting can be cast as a search pro...

Relevance - 017801534661 207868 | Show

computed by sense-based user profile

Ranking method : Classic TF-IDF
Items found: 4

Genre: durmmey

title: Knowledge-Intensive Induction of Terminologies from Metadata

wrl: hitp:iwanane springerlink. comfopenutl.aspYaenre=aricle&id=29JBEFRCWIG 1 D2BRC
publicationyear: 2004

awthors: Esposito, Floriana Fanizzi, Micola lannone, Luigi Palmisano, lgnazio Semeraro, Giovanni

abstractContent: We focus on the induction and revision of terminologies from metadata. Following a Machine Learning approach, this setting can be cast as a search pro...

Fzmeuance 0369101 53338033551 Show
| sense cosine similarity




Future Work

O Ontology-based user context models

® Integration of specific domain ontologies in the WSD
algorithm

© Representation of user models in RDF language



Contacts

Link:

http://193.204.187.223:8080/EMIRDELOS/

G. Semeraro semeraro@di.uniba.it
P. Lops lops@di.uniba.it
M. Degemmis degemmis@di.uniba.it

P. Basile basilepp@di.uniba.it


http://192.204.187.223:8080/EMIRDELOS/

Classification Phase

© Each document is represented as a vector of BOS, one for
each slot

® Each slot is independent from the others

A\ ISI b
P(c, |d,) J%lnﬂ P(t, |C,,5,)]"

m=1 k=1

S ={s1, S, s S|} Is the set of slots
b, iIs the BOS in slot s, of instance d.

t. is the k" token (occurring n,;,, times in BOS b, )



Semantic Indexing Procedure

A document d mapped into a list of WordNet synsets in 3
steps:

© Each monosemous unigramw in a slot of the document
d mapped into the corresponding WordNet synset;

® For each bigram <w,,w> of the type <noun,noun= or
<adjective,noun=, a search in WordNet for one synset
IS performed. If it exists, WSD algorithm applied to the
bigram, otherwise applied separately to w, and w.,
using all words in the slot as the context C of v,

© Each polysemous unigram w disambiguated using all
words in the slot as the context C of w.
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