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Today’'s Information Society

@ Explosion of irrelevant information
@ Users overloaded by this information

...and consequences

2 Searching is time consuming
2 Need for intelligent solutions to support users




Experiments Final Remarks

WordNet-based profiles

Personalized Access

Personalized Portals

& Stores

News & Sports HOTMAIL MESSENGER = MY MSN  SIGH IM
MSN Video

News

Slate Magazine
Sports by FOX Sports
Weather

[ T —— oEon AV

St. Paddy's Day
Where to Party HOTMAIL MESSENGER

Parades, pubs & pints of
green heer in 23 cities

1 - See 27 'green’ e-cards
- Sample Iish tunes: U2,
The Pogues & more

Look it Up
City Guides
Encarta

Maps & Directions
Search the Web
White Pages
Wellow Pages

microgory (LS
Micrasoft Office has evolved. Have you? Ofﬁc,e
Ad Feedback

nlsd"-Seart:h

MSNBC NEWS
Living & Finances WP CIA system challenged Ay
Autos « Jury finds Blake not guity

searchthe web: NN SeEERY

Careers & Jobs
Credit Report
Dating & Personals
Health & Fitness
House & Home

i B Add cortert B Change colors B Add column B Add page B Add Hew York Times Travelto My MS!\I

Taves
alumn Uptions ¥ dD LIMN SIIJ!IDHS 5.7

- 1.5, life expectancy to drop?

SPORTS BY B4 SPORTS
- Lawrnakers chide MLE leaders
* E. kentucky eyes big upset

rrnslenle Dama ¥ LLJURACKIASA-

Column Cptions *

=1 Add Content ~

Search or choose from MSN
recommended sources for
contentto add to your page. My

identity thief? 8 signs

=l Welcome =l Today on MSN  ~ =] Weather forecast ~
Welcomen| || Thursda Mar 17 Get quick forecast: [>]
marko 3 v | Why Lenders Share .
T | Blame for ID Theft Los Angeles, CA - :
This day in history. Agencies' lenient policies TT‘L“-V f" ‘:‘“ S::'
= aid & ahetthe bad guys Lo 2 ] e

- 10tips ta stop D theft GO°/54°F B3°53°F B0%53°F 6253°F
- Doyou know an

Londaon, United Kingdom

B0%E1F £%

Mew York, MY

46°133°F

Frowided by The Weather Channel&

B change details

WMEM accepts RSS sources. Travel Conditions - Pollen Reports - Lawn & Garden

Highlights

- Book smarts vs. street smarts

Search for content to add:

- 10 hot businesses to start
nowy - Offer. Prep for spring & hire a
- Warst 'Green Score'vehicles [}

- Sale: Upto 75% off luxuny
hedding

-| Stock quotes -

- Offer; Free Hotmail fram MSM

= My favorite links ~ Name:Symbol Last Change
Microsoft =| MSNBC Front Page news = Doy (FINDLY 10,632.07 -112.03
MSMBC Mews Peterson gets death penalty MNASDAR (FCOMPH) 2,ma7s o0
Hotrmail Ajudge onWednesday sentenced Scott Peterson to death for SEP (BIN) 118807 000
the murder of his wife and their unhaorn trial. x ) p = - :
% Quotes supplied by Comstock, 20 min. delay
El Change details « Jury finds Blake not guilty E

T8 L i S s T 280 Gt R

Get quick quote: |

[>]




Introduction Personalized Access

WordNet-based profiles Experiments Final Remarks

Learning User Profiles as a Text Categorization Problem
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Editorial Reviews

Amazon.com

“Written for the expenenced Java developer, Swing provides an in-depth guide to geting the most out of Sun's Swing/TFC user interface
classes. Mixing real-world code examples and expert advice on advanced features, this boolk shows how to make use of this powerfil
library effectively within your own projects.

The best thing about this text has to be its sample programs, many of which incorporate other Java APIs to do "real" work. For example,
a demo of the scroll pane Swing component uses other JFC classes to display JPG images. For working with lists, the authors show how
to process ZIP files in Java For demonstrating table programming, there's coverage of TDBEC to connect to databases. Other standout
code satnples mclude a workiang FTP client and a fully fianctional ETF word processor. (Many of these examples are enhanced i
separate steps, showing off new Swing classes and features along the way.) The authors do a particularly good job of annotating code
with clear explanations referenced with numbered bullets that point out important nes of code

The other noteworthy feature here is the material on extending basic Swing functionality through custom code. (To use Swing effectively,
vou definitely need to be able to customize itz classes. The authors show you how.) There are examples for enhancing Swing with custom
layout managers and mumerous samples that extend trees and tables, and even a section on the basics of creating new plugeable look and
feel (PLAF) modules for Swing,
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Research Goal
Intelligent Information Access =

3. Personalized Access by user profiles +

4. Semantic Access by concept identification in
documents

USER PROFILE: A STRUCTURED REPRESENTATION OF USER
INTERESTS AND PREFERENCES

© Automated induction of user profiles by means of
supervised machine learning techniques

® Taking into account the meaning of the words
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Intelligent Personalized Information Access
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Movie Recommending on the Web
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rofiles

Word Sense Disambiguation (\WWSD)

© Many meanings for polisemous words, known as senses
® One sense at a time is used in a specific context.

©® Deciding which sense to use is Word Sense Disambiguation

Approaches to WSD

» Knowledge-based: uses Machine Readable Dictionaries

» Corpus-based: uses sense-tagged corpus
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WordNet-based profiles

WordNet

O Lexical reference database whose design is inspired by current
psycholinguistic theories of human lexical memory

v The work started in 1985 by a group of psychologists and
linguists at Princeton University

® English nouns, verbs, adverbs and adjectives are organized into
SYNonym SETs, each representing one underlying lexical
concept

© Relations among synsets can be used to engineer a change of
representation in text data by transforming vectors of words into
vectors of word meanings

v The synonymy relation can be used to map words with similar
meanings together

v Hypernymy (corresponding to the IS—A relation) can be used
to generalize noun and verb meanings to a higher level of
abstraction

http://www.cogsci.princeton.edu/~wn/
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WordNet-based profiles

Synset Semantic Similarity

24: function SINSIMia, b) ( The similarity of the synsets a and b
25 N, «—the number of nodes in path p from a to b

26: IV —meaximum depth of the taxonomy = In WordNet 1.7.1 D) =16
27 r— —logi N /200)

28 return r

20 aned fonetion

Placental mammal

SINSIM(cat,mouse) =

~10g (5/32)=0.806

Mouse

(rodent)
Y/

(feline mamy

Leacock-Chodorow
[Fellbaum 1998]
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WordNet-based profiles

Semantic Indexing

A document d is mapped into a list of WordNet synsets following these
steps:

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

@® For each couple of words <noun,noun> or <adjective,noun>, a search in
WordNet is made in order to verify if at least one synset exists for the
bigram <w_,w,>. In the positive case, WSD algorithm is applied on the

bigram, otherwise it is applied separately on w, and w,, using all words
in the slot as the context C of w;

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

O Extended Eachmovie

v Internet Movie Database
® 10-fold stratified cross-validation

v Precision, Recall, F-measure, NDPM
©® Movie relevant if rating >2

v Rocchio: Cosine Similarity (positive/negative profile)
O Experiments: BOW-generated profiles vs. BOS-generated
profiles

v Wilcoxon signed rank test

v Low number of independent trials

v Classification for each genre is a trial
v Significance level p < 0.05
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The EachMovie Dataset

© Project conducted by Compaqg Research Centre (1996-1997)
® Dataset of user-movie ratings

v About 2.8 millions ratings

v Over 72,000 users

v 1,628 items (movies) subdivided in 10 categories

v Discrete rating between 0 and 5

v Movies content crawled from the Internet Movie Database (IMDb)
©® 10 movie categories

v 933 randomly selected users

v 100 users for each category, only for Category 2 — Animation, 33 users
selected

v" Each user rated between 30 and 100 movies
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Extended Eachmovie (ratings+content)

Id Genre Genre #Rated Movies

B  Action 4,474
Animation 1,103
Art_Foreign 4,246
Classic 5,026
Comedy 4,714
Drama 4,880

Family 3,808

Horror 3,631

B Romance 3,707
B Thriller 3,709
39,298

1
2
3
4
)
6
7
8
9

-
(=)

B 60-65% positive 70-75% positive B 75-100% positive
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Experiments

Bag of Synsets
Bag of Words

Bag of Synsets

Word Form

Occurrence

daron

Word Form

Id Synset

Occurrence

murder

ddalion

8844021

murder

6712568

roll

2051720
wheel

1618551
#Features=107.990

#Features=172.296

© 38% Reduction of features representing movies in the EachMovie dataset
v Mainly on slots containing proper names
® Recognition of bigrams

® Synonyms represented by the same synsets
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Semantic Profiles Evaluation

Precision

=10) BOS

)

—

0.72 0.75

0.65 0.64
0.77 0.85
0.92 0.94

0.66 0.69

0.78 0.79
0.68 0.74
0.64 0.69
0.73 0.76
0.74 0.75
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Results

© Improvement in precision (+3%) and recall (+5%)
® The BOS model outperforms the BOW model specifically on datasets:
v 3 (+8% of precision, +7% of recall)
v 7 (+6% of precision, +9% of recall)
v 8 (+5% of precision, +8% of recall)
©® No improvement on dataset 2 (Animation)
v Low number of rated movies
v WSD errors (difficulty in disambiguating stories)
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Conclusions & Future Works

© Extending BOW to BOS improves classification accuracy when WSD in
performed on short documents

® Improved results are independent from the distribution of positive and
negative examples in the dataset

O Integration of user profiles into UUCM [Metha et al. 2005]
® Ontologies and user profiles
v Domain-specific ontologies
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