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0 Content Based & Collaborative Filtering
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Content-based IF

0 Representations of documents are based
on document contents

0 Each user operate independently

o The matching is between models of user
needs and document representations
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Esempio: Google Alerts

L’utente suggerisce esplicitamente i
termini di cui € interessato (needs)

@gmail.com | Settings | FAQ | Sign out

GO { Jg[e Manage your Alerts

Alerts
Create a Google Alert Sending HTML emails. Switch to text emails
Search terms Type How often
| |New5 j | once aday j Create Alert
Your Google Alerts
Search terms Type How often
goagle Mews once a day edit | delete
search engine Mews once a day edit | delete
yahoo Mews once a day edit | delete

OMA
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Esempio: Google Alerts

Il motore lancia periodicamente

i Google Alert - search engine - Messaggio (HTML) I8 [=1E3
la query su News e/o Web e i B> Mo Vs fms fomso Swmst gm 6 Digioeune domende. g
" " . T 9 Bispondi €5 Rispondi atuti 4 Indlra S TR 4w i -
risultati vengono inviati via
. Da: Google Alerts [googlealerts-noreply@google .com] Inviato: domenica 26/02/2006 22:21
email n

e
Oagetto: Googe Alett - search engine

Google Alert for: search engine

SAP designing new search engine

Leading The Charge - Mitton,Queensland Australia

San Francisco (nfobarld) - In the ever-increasing battle to offer the best search engine on the
planet, SAP is planning a blockbuster extension to its search ...

Today's Tech Bits: Americans frovn on search-engine practice

Portsmouth Herald News - Portsrmouth NH, USA,

Search engine companies recently sparked the debate by responding differently to the Justice
Department's subpoena far records an what their users had been ...

Mesothelioma Seareh Engine To Consolidate Medical and Legal ...
24.7FrescRelease. com (press release) - USA

124-7PressRelease/ - MINNEAPOLIS, MN, February 25, 2006 - On the one-year anniversary of the
launch of their Vioxx Search Engine, Nielsen Technical Services ...

This once 4 day Google Alett is brought to you by Google.

Remove this alert
Create another alert
Manage your alerts.
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Content-based IF

O Svantaggi :

o Stessi problemi della ricerca basata su
keywords (comune a molti sistemi content-
based), vedi vocabulary problem.

o QOccorre prevedere che i needs cambino col
tempo (e.g.,Google Alerts non ha adattivita)

o Occorre definire una rappresentazione
basata sul contenuto, difficile per alcuni tipi di
risorse, e.g., video, audio, etc
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Collaborative-based IF

o Un documento viene analizzato in base al
comportamento/ratings di altri utenti del
sistema senza considerare il contenuto

o “Collaborative filtering uses the
assumption that people with similar tastes
will rate things similarly; Content-based
filtering uses the assumption that items
with similar objective features will be rated
simiIarIy” (Schafer et al.‘06)
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Collaborative-based IF

o Tipi di ratings:
o Espliciti:
0 Scalar: numerical vote, e.g., 1-5
O Binary: e.g., like/dislike
o Impliciti:
0 Unary: observed/purchased/read or not
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Esempio: MovielLens

Ratings dell’'utente

Predict\ Your Movie Wish
for you Ratings Information List
FH A KK I [otseen =| About a Boy (2002) DVD, WHS, ~ &
rimenti info | irmdb
(?:Psgigtemz t Comeady, Drama
TS WA W WY [Fiarason <] Chicago (2002) info | imdb B
Notosen Comeady, Crime, Drama, Musical
YW v |05 stars And Your Mother Too (Y Tu r
1.0 stars Mama También) (2001} 0D,
1.5 stars YHS, info | imdb
2.0 stars Comedy, Drama, Fomance
e e o %g 2:::2 Monsoon Wedding (2001) DD, [~
3'5 star YHS, info | imdb

] ToR Comedy, Romance

b o & & Talk to Her {(Hable con Ella) Il
5.0 stars (2002) info | imdb

Comeady, Drama, Romance
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Collaborative-based IF

o User-based Nearest Neighbor Prediction
based on ratings from similar users

ltems rating matrix
The . Brokeback
Matrix | _SP??d_ _ _?I??V!a_y_s_ _ Mountain
Ay [ 4 4 3 5 |
g Matt 3 1 4
@ | Paul 5 5 ? 1
e e =]
CI|fL__5 5 5 5 .
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Collaborative-based IF

O Item-based Nearest Neighbor Prediction
based on similarities between items

ltems rating matrix
vty | Speed | Sideways | SRR
Amy| 1 | /4 3 /50
S | Matt I L4
3 Paul :‘ 5 “ ? -I‘ i
citt| 5 | \5 5 \ 5/
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Collaborative-based IF

0 User-based Nearest Neighbor:

Z”‘:mghbmm user Sim(u,n) - ru

Zn-:neighbm‘.s( i) tser LS m ( u,n )

pred(u,i)=

o pred(u,i) prediction rating item i for user u,
o I, is neighbor n’s rating for item i,

o userSim(u,n) is a measure of the similarity between
a target user u and a neighbor n based on ratings on
same items
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Collaborative-based IF

0 Per valutare la similarita tra utenti si utilizza la
Pearson correlation (=1 perfect agreement, -1
complete disagreement, 0 no correlation)

Ziﬁ(‘R (Vrn' - ;H)(f‘m' — ;n)

= =—
JziccR\‘,n (i‘m‘ — IF’H) \/ZiCC‘RM (i‘m‘ - .'F’n)

o CR,, denotes the set of co-rated items between u
and n
O pupn average of {r,} and{r } ratings

userSim(u,n) =
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Collaborative-based IF

0 Item-based Nearest Neighbor:

Qe
Zjermedfrems(u) ’RJ}?SHH(” ']) Tui

Qi s
Z_jemfed[mm(u) !TLI??S!IT?(I, J )

Ztrc}{& j (rui = ;”)(rf'!:" - f_‘u)

‘/Z”CRB?-J (r”f B i‘u)‘ \/Zi{<:RB:.; (i"rg;’ - r”)‘

o RB,;denotes the set of users who have rated both
item i and item |

pred(u,i)=

itemSim(i, j) =
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Collaborative-based IF

0 Provare a predire il rating dell’item #2 per
I'utente #3 con i due metodi:

21575 ) -1

ltems pred(u,i)y= z Tom—"
userormu,n
1 2 3 4 n=neighbors (i) ?
1 5 4 3 Z/ I )ifemSim(i,j) < TFui
]‘ed(u’j) — JEraie erms (u
g 2 4 5 5 3 d Z»] eratedItems (i) itemSim ( f’ ] )
@ 313|742
(72) _ _
4 5 3 3 4 . ch Ron (7wt = 1u)(¥ni = 1)
userSim(u,n) = — —
5 2 1 \/ chcm i (rui—ru)” \/ ZI:CR” (rni—1n)”
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Collaborative-based IF

o Collaborative Filtering major tasks:

1. Help me find new (or already seen)
items | might like

2. Advise me on a particular item:

| have a particular item in mind; does the community know
whether it is good or bad?

3. Help me find a user (or some users) |
might like (e.g., for discussion groups,
matchmaking)
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Collaborative-based IF

0 Svantaggi:

o Occorrono molti utenti per filtrare
efficacemente le risorse
(# ratings >> # items)

o Ogni utente deve analizzare piu items
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Overview

O
0 How to Exploit User Profiles
O

O

O

O

O

O
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How to Exploit User Profiles

o Nel'lF i profili sono
solitamente sfruttati per filtrare
uno stream di informazioni Sovee e
(e.g., mailing-list, news)

o Ma alcune sorgenti non sono ‘
User Profile =X

Filtering

stream (e.g., Web)

— Si puo combinare user
profiles e IR (con periodici
update sulla sorgente)

Personalized
Results

20
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How to Exploit User Profiles

0 Re-ranking

o user profiles take partin a
second step, after evaluating
the corpus ranked via non-
personalized scores.

+ customizable filtering

- time to download/analyze
resources

Personalized
Results
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How to Exploit User Profiles

o Query modification

o user profiles affect the
submitted representation of
the information needs, e.g.,

query, modifying or ‘

augmenting it.

+ same time to retrieve

resources
- cannot employ complex

filtering algorithms

22

11
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How to Exploit User Profiles

0 Recommendation
o user profiles generate queries

based on the current user

Personalized Query

behavior
+/- same as query I
mOd |f|Ca|tO n Search Engine

Personalized
Results
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Overview

O

o How to Build User Profiles
o User Identification
(@)
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How to Build User Profiles

o 3 sub-tasks:
1. User Identification

per i sistemi multi-utente

2. Collecting User Data

queries, doc history, etc.

3. Data Exploitation

update the profile representation by the collected data
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User Identification

0 ldentificazione utente:
1. cookies (Web)

tag che identificato il computer

. session ids (Web)
tag che identificato la session

3. logins
username & password

4. software agents
software ad-hoc da installare lato client

5. proxy servers (Internet/Intranet)
sistemi che monitorano il traffico rete

13
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User Identification

o Cookies (Web)

o Alla 1a interazione col
sistema viene rilasciato un
tag che identifica
univocamente il computer
dell’'utente (cookie)

o Viene memorizzato lato

client

- tag identifica computer e non o
utente rcoledi B seltembre 2006 030108
- solo per browser

[ Don't allow sites that set removed cookies to set future cookies

- non permanente
- poco sicuro (se non via https)
+ trasparente all’'utente
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User Identification

o session ids (Web)

o Viene assegnata una chiave che identifica
I'interazione corrente col sistema

o Puo essere combinato a cookies
o Utile per e-commerce ... . I

- ~

Q [&w 1558607544 et=pd_ys_i__1/10218542982165__ 7ieid
- tem poraneo —
0
L T [ [ = - T
- visibile sulla net - —
. Join Amazon Prime and ship Two-Day for free and Overnight for $3.99,
- p OCO S | C u ro HINSIDE™  Mining the Webs Analysis of Hypertext and
( sSe non via http S) ) E‘ZTf',ﬁérnuﬁ‘s:éﬁ‘ésL}ﬁ‘Safahﬁa“ﬂ‘;?ean?ent ¢

+ trasparente =
all’'utente
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User Identification

0 logins
o Viene richiesto username e password
prima di interagire col sistema

o Sse abbinato ai cookie

Sign in to Personalized Search with

(vedi “remember me”) S —
evita di fare login g
ogni volta ”
- password

+ sicuro
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User Identification

o software agents
I’'utente interagisce con software ad-hoc

solitamente il software permette interazioni piu
complesse con l'utente rispetto al browser

lGu gle - v | |G search ~ 28k A% check ~ [ Subscribe - {2 AutoFil S Autolink & |

- software da installare

- connessioni di rete non controllate
- problemi con le network policy

+ maggiore HCI
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User Identification

O proxy-server

o il traffico rete viene rediretto su un sistema
intermedio

- configurazione client @ o M =
per interagire col proxy -

- privacy

Bort

e these settings for SSL, FTP and Gopher
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Overview

O
o How to Build User Profiles
(@)

o Collecting User Data
o Implicit/Explicit Feedbacks

16
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7

Collecting User Data: Explicit Feedback

o Il metodo piu semplice € basato su
explicit feedback
o l'utente segnala le informazioni utili per
il user profile

o user data: informazioni direttamente
relative alle preferences, needs,
background, knowledge dell’'utente

33
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Collecting User Data: Relevance Feedback
(Salton & Buckley "90)

o Introdotto nel IR: la query iniziale viene
modificata con il contenuto estratto da un

set di documenti valutati dall’'utente
+ il processo di query
re-formulation & automatizzato s

+ la ricerca (i.e.,formulazione
query) si decompone in una
sequenza di step

+ buone performance in IR

17
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Collecting User Data: Relevance Feedback

o Nellinterazione con un sistema IR la
query formulation puo risultare difficile
(quali termini utilizzare?)

o Inoltre l'utente puo non sapere cosa
cercare al principio (cosa cercare?)

o L’interazione e I'analisi dei documenti
permette di raffinare la query e scoprire i
termini piu corretti
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Collecting User Data: Relevance Feedback

EurOFerret (1 998): |Umted Kingdom H‘Matching all words IEI N
SearCh Engine for "’Sesrzh services" incernet. |\9
EU domains nd

O search. O servic. & internet. O inform. O subject. O databas
O librari. O home. O includ. O access. O wnivers. O world. O public
[ avail. O comment. O electron.

Suggest keywords 2 . e
. . ck appropriate words abowe and chick Fine
related to querIeS & ways to improve your search 2. tick interesting documents below and click Find

Matches 1-10 of 194 matching one or more words

Individual word frequencies: "search services": 4228
[ Search Services
Searching faciites are available mn the Middlesex South Reading Room on the 4th
ReleVanCe feedback floor. These allow you to retrieve references to books, arficles, reports, theses and

ape other material by loolang for. ..
on SpeCIfIC documents httnwww ull ac ull A5 O zervicesisearchservices. httnl

\ 100% relavant, matching: “search services”

[q UKC - Networked Information - Subject Guides and SearchServices
General subject guides Selected Internet Search Engines BUBL Link The World

TWde Web Virtual Library Britannica Internet Guide - BIG Yahoo - UE/Ireland or
World InfoSeek Webcrawler AC/DC UK ACaDermC
it ffwrwrw ulec. ac uldlibraryinetinfo/mtnsubg/allizub o htm

100% relewant, matching: “search services’

[0 The Sanger Centre : Database Search Services
| Info | HGP | Projects | Datahase Searches | Software | Teams | Home The Sanger
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Collecting User Data: Relevance Feedback

0 Nel VSM il RF “muove” il vettore query verso i
documenti giudicati positivamente

0 Rocchio (66, ’71) costruisce la query  iaqueryiniziate puo

utilizzando 2 set di docs: essere inclusa
1 D. 1 D.
M relevant irems Dl‘ N -n non-relevant items Dl‘

dove D; ¢ il vettore del documento i
N = #docs, n = #docs rilevanti

0 Nel RF si prendono i primi 10-20docs e si
pesano i vettori in base al giudizio dell’utente
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Collecting User Data: Relevance Feedback
Infermation Q, = retrievalof information (0.7, 0.3
r Dy = ioformatua scieace (0.2, 0.8
Dy = retrisval systems 0.9, 0.1)
1
\l — l l =
Q s Q@+ 5D = (045055
N A | -
= gQ+yD = 80020
Retrieval
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Collecting User Data: Explicit Feedback

0 Vantaggi & svantaggi:
+ solitamente alta precisione sui dati forniti
- tempo impiegato per valutare i dati

- a volte difficile da comprendere e sfruttare
proficuamente per l'utente, soprattutto se
non c’e una buona interfaccia

39
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Collecting User Data: Implicit Feedback

0 Nel Implicit Feedback il profilo viene
costruito senza l'intervento diretto
dell’utente

o usage data: dati estratti durante il
comportamento dell’'utente e
I’interazione col sistema, e.g., server

access logs, query & browsing history,
mouse/keyboard tracking

20
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7

Collecting User Data: Implicit Feedback

o Tipi di usage-data:

o Browser Cache/History (Web) (==

o Proxy Server Logs (Web)

© Desktop Agents A
o Low level Interactions e fivore

o Web Server Logs (Web)

o Query Search Logs -
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7

Collecting User Data: Implicit Feedback

o Browser Cache/History

o | browser Web salvano una history delle
pagine visitate, e a volte una copia locale
per limitare le connessioni Internet

Information Collected: Browsing history
Information Breadth: Any Web site

21
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o Browser Cache/History

Fle Edi Yew Fawiles Tock Hep |

GBack + o - () 4] 44| QSeach [bfFevories Meda |8 Ehe b = -

Address [&] 1 ] @80 | Lins 7| &+ | GyMotice Vinssomn - ‘
Histoy x Accessy A
View v & Seach Web Immagini Gruppi News altro »

1921680137
by 107 byl 07.hotrnail msn (by1 07t ba

|

Google =

Gerca: @ il Web O pagine in lialiana € pagil

fustmoriday fwwas fistmonday. oig) Wehb Risultati 1 - 10 u circa 50.400.000 per user modeling. (0,08 secor
{22 google (www. google.it)
WIAALUMLOF - [ Traduci questa paging |

a

8 warw,ur.arg/ - Tk - Copia cache - Pacine simili

&

@ UM'05 - 10th International Conference on User

a8 { Tratuci questa pagina |

a 10th Intemational Conference on User Modeling, Edinburgh, 24-30 July

a 05,

gate.ac. ukicanferences/ur2005fumd5. html - 21k -
a Copia cache - Pagine simil

UM'02 - 9th Intemational Conference on User Modeling -

[ Traduci questa pagina |

9th Intemational Canference on User Modeling. Conference Center of the
University of Pittsburgh, Johnstown, USA. Hosted by the Schoal of
Information ..

wurw2. sis.pitt e duf~um2003/ - 17k - Copia cache - Pagine simili

HJser Modelina - 1 Traduci auesta g 1 B
||«

T [@mema 7]
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0 Browser Cache/History
+ dati facilmente recuperabili lato client

+ alcune delle pagine Web sono molto attinenti ai needs
dell’'utente

- se i dati vengono manipolati in remoto, occorre upload
della history

- molte pagine di scarso interesse (ludiche, needs
estemporanei, browsing casuale)

- il Web non e I'unica sorgente con cui l'utente
interagisce

- occorre estrarre il contenuto di interesse dalle pagine
Web

22
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Collecting User Data: Implicit Feedback

0 Proxy Servers >
o sistema software che @ TRy €
monitora il traffico ¢
Internet (e.g., protocollo HTTP)
o Information Collected: Browsing history
o Information Breadth: Any Web site
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Proxy-server Interaction

< http request < http request

[
Internet http respon% http response »

1. Il proxy redireziona
la richiesta del browser
verso I’host su Internet

[

Browser

h“ . 2. Il proxy restituisce la

\,m propria copia cache

= della risorsa richiesta
Internet | http respon7 = in modo trasparente al

Proxy Server Browser browser
3
Proxy <
Cache Browser
Cache

3. Il browser usa la
propria copia cache
senza connettersi al
proxy

Internet

-

Proxy Server Browser

48
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Collecting User Data: Implicit Feedback

0 Proxy Servers

- stessi problemi login (privacy e configurazione
lato client necessaria)

- stessi problemi browser cache/history (alcune
pagine Web poco attinenti e/o difficile da
estrarre il contenuto di interesse)

- il browser non inoltra tutte le richieste al proxy

- occorre installare un proxy server
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7

Collecting User Data: Implicit Feedback

o Desktop Agents

o software che indicizzano i documenti (MS
Word, Excel, PDF, etc.) sul computer

dell’utente
e.g., Copernic, Google Desktop Search, Mac Tiger, Windows
Desktop Search, Yahoo! Desktop Search or X1.

o a volte includono anche la history del
browser, emails, video, audio, etc.

o Information Collected: All user activity
o Information Breadth: PC software data

50
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(Dumais et al. 2003):
it records also all user

e.g., query text, use of

results returned by each
query...

UNIVERSITA DEGLI STUDI

,.

Microsoft Stuff I've Seen

actions with the interface,

filters, and the number of

N

Collecting User Data: Implicit Feedback
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Collecting User Data: Implicit Feedback

o Desktop Agents

+ molti documenti sul computer sono attinenti
gli user needs

+ indicizzano anche la history dell’'utente (ed
eventualmente altro)

+ permettono di avere un search engine locale
- occorre installare software sul client
- i dati vengono trasmessi fuori dal pc?

Dipartimento di
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0  Low-level Interactions

actions by the user (such as pressing the mouse
button, typing on the keyboard, or inserting a disk)

changes in windows on the screen

Information Collected: All user/software interaction
Information Breadth: Any PC software

Ex.: Win32 events

Click on fmEvents.fEv.ck29
MouseMove on fmEvents.fEv.ck29 (Gwarg=0.375 0.75 0 0 0)
MouseMove on fmEvents.fEv.ck29 (Gwarg=0.375 2.5 0 0 0)
Exit on fmEvents.fEv.ck29 (EGwarg=fmEvents.ckSync)
Unfocus on fmEvents.fEv.ck29
Focus on fmEvents.ckSync
MouseUp on fmEvents.ckSync (E&warg=0.625 1 1 0 0)
Click on fmEvents.ckSync
MouseMove on fmEvents.ckSync (EGwarg=0.625 1 0 0 0)

. Paint on fmEvents.fEv.ck29

H VN U s WN

o .
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0 Low-level Interactions
+ Si possono catturare tutte le

informazioni relative all’interazione
(browser Web, Word, Outlook, etc)

- difficile risalire alla semantica delle

azioni dell’'utente

- occorre installare software sul client
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Collecting User Data: Implicit Feedback

o Web Server Logs

o file di log generati dal server HTTP (remoti) a cui
I'utente accede (e.g., http://www.dia.uniromaa3.it)
che contengono informazioni sulle pagine Web
visitate

o le informazioni salvate nel log possono essere
parametrizzate dall’admin del server

o Information Collected: Browsing activity
Information Breadth: Logged Web site
o HTTP log example:

(@)

1020816229.231 516 61.87.2.67 TCP_MISS/304 333 GET
http://www.creationent.com/.../new_sidebar.jpg - DIRECT/216.122.237.6
1020816267.836 193 61.87.2.67 TCP_MISS/302 644 GET http://home-
13.tiscali.nl/.../honeyz01l.jpg - DIRECT/195.241.76.80 text/html
1020816304.598 55 226.90.141.125 TCP_REFRESH_HIT/304 203 GET
http://ar.atwola.com/...-pkCJqF1Tww$/aol - DIRECT/152.163.226.185 -

Dipartimento di
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Collecting User Data: Implicit Feedback

0 Log popular fields:

o  Timestamp:
The time when the client connection is closed

o Elapsed Time:
The elapsed time of the request, in milliseconds

o Client Address:

IP address identifying the client

o HTTP Code:
200=0K, 301=Moved Permanently, 404=Not Found, ...

o Size:
The number of bytes written to the client.

o  Request Method:
The HTTP request method: GET/POST

o URL
o  Content Type:

text/html, image/gif, ...
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o Come riconoscere il traffico generato da
uno specifico utente?

1020816229.231 516 61.87.2.67 TCP_MISS/304 333 GET
http://www.creationent.com/.../new_sidebar.jpg - DIRECT/216.122.237.6 -
1020816267.836 193 61.87.2.67 TCP_MISS/302 644 GET http://home-
13.tiscali.nl/%7Eti017329/honeyz01.jpg - DIRECT/195.241.76.80 text/html
1020816304.598 55 226.90.141.125 TCP_REFRESH_HIT/304 203 GET
http://ar.atwola.com/.../aol - DIRECT/152.163.226.185 -

1020816320.249 130 134.202.51.180 TCP_REFRESH_MISS/200 2226 GET
http://disney.go.com/.../background.gif - DIRECT/63.70.47.83 image/gif
1020816488.105 36 191.212.159.184 TCP_CLIENT REFRESH_MISS/304 297 GET
http://www.dailyjolt.com/../usericon_pippi.gif - DIRECT/66.70.39.30 -
1020816531.633 293 134.202.51.180 TCP_MISS/304 261 GET
http://www.traveldocs.com/images/nav_over-1x5.gif - DIRECT/63.148.100.225 -
1020816532.277 75 61.87.2.67 TCP_REFRESH HIT/304 254 GET
http://dl.www.juno.com/../arrow.gif - DIRECT/64.136.25.24 - 1020816537.022
239539 134.202.51.180 TCP_MISS/504 1130 GET http://www.ht.ee/link.htm - NONE/- -
1020816610.488 10 134.202.51.180 TCP_MEM HIT/200 6166 GET
http://www.realmadrid.com/../logo_madrid.gif - NONE/- image/gif

1020816668.215 6 61.87.2.67 TCP_IMS_HIT/304 267 GET http://www.hnd.com/1.gif -
NONE/- image/gif
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Collecting User Data: Implicit Feedback

o User Tracking from HTTP server logs:

o IP/hostname
+semplice, -(NAT) piu utenti stesso IP

o Host-munging
chop suffix off IP addresses, e.g., 151.47.66.170— 151.47.*.*
-meno accuratezza

+ Agent field
e.g., Mozilla/4.0 (compatible; MSIE 5.5; Windows NT 5.1;
.NET CLR 1.1.4322)

+ Session timeouts
9.5mins between requests on average, after 25mins timeouts

Tracking cookies when available
+ Truncate long sessions

+
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Collecting User Data: Implicit Feedback

0  Web Server Logs
+ utile per analizzare il comportamento di piu utenti
(e.g., quale pagine vengono piu visitate dopo I'hp?)
- il Web non € I'unica sorgente con cui l'utente
interagisce

- si pud monitorare 'utente all’interno di 1 solo sito
- occorre avere accesso ai file di log remoti
- la cache del browser maschera alcuni accessi

- difficile con piu utenti per indirizzo IP
- occorre escludere i robots

i \ Dipartimento di
Lo Informatica e Automazione

Collecting User Data: Implicit Feedback

0 Query Logs
o file di log delle query sottomesse in un
motore di ricerca .
di un sito Web Y
(e.g, portale
verticale, AltaVista)

o Information Collected:
Search Queries

o Information Breadth:
Search engine site

©9]

=
car parking at bournermouth
ojufuffo
trackyour stock
the behavioral view of motiva
limke: et Aweww edmunds, cor
gueensalnd rail
“avia watch repair philadelphi,
suduko daily
nigerian rminsters
dodea
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Collecting User Data: Implicit Feedback

GO(_)gle Search History | Search the Web |

Search History (Beta) for mm@gmail.com - Pause
Aug 25, 2005

Search Activity
International Dialing Codes - Related histor aJdul Aug 2005 10
International Dialing Codes - 11:45am S M T W T F S "oz
H kropla. corn/dialcade. bt .
Google Personalized : O - e
Search (2005): adaptive weh search - Relaied history: R 2 .
. Web-Searching Agents - 11:36am 14 15 16 47 18 18 20
records queries and a3 orgfA T et bagert il ez i »
nQr WYY Conferens Archive - Adaptive Yweb Search Based on
visited urls Pl Conterence mmwn 12 3
wareconf. ecs. soton. ac.uk/archive/00000586/ Today, Aug 25
Adaptive web search based on user profile constructed without Total searches: 3930
any ... - 11:35am

portal.acm. org/citation. cim?id=086764 Browse all history

Aug 24,2005 Remove items
: .
amazon the very best of dire straits Show Only:
Amazon, A;FmSuhans of Swing: The Yery Best of Dire Strats: ¥ web History
i, 31ma 200, comfexec/obidos g/ detaill/BI0O00DGUY w=glan ce I Images History
Appl
with ization of Yahoo!" - Rz lated hictory tunl |

Experience with personalization of Yahoo! - 1:23prm
portal.acm. org/citation. cim 7id=34516

Search engine ization: An y - Related
histary

Search enging personalization - 9:49am
v firstrond ay. org/issuesfissued_7 hopkar’

amazon franz ferdinand - Felated history

Armazon.co.uk: Music: Franz Ferdinand - 9:25am
wni.amazon. co. ukfexe c/abidos/ASIN/BION 4TQ7S

Searches with na clicked resuls:

they
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Collecting User Data: Implicit Feedback

0o Query Logs
+ le query sono buoni dati per identificare gli user needs

+ i motori di ricerca collezionano gia queste informazioni
— personalizzazione lato server

- il Web non € l'unica sorgente con cui l'utente
interagisce

- 'utente puo interagire con piu motori di ricerca
- senza cookie/login non si puo identificare l'utente
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Collecting User Data: Implicit Feedback
Minimum Scope
(Kelly & Teevan '03)
Segment Object Class
Examine |View Select
Listen
2 Retain Print Bookmark
con Save
% Purchase |Subscribe
(&) Delete
3 Reference | Copy / paste | Forward
g Quote Reply
< Link
lg Cite
Annotate |Mark up Rate Organize
Publish

\ Dipartimento di
’ Informatica e Automazione

Collecting User Data: Implicit Feedback

o Software quali:

o Copernic, Google Desktop Search, Mac Tiger,
Windows Desktop Search, Yahoo! Desktop Search
or X1...

permetto gia di monitorare I'utente, salvando
copie di e-mails, e documenti visualizzati,
nonché di analizzare I'attivita corrente

0 Quando si crea un account su un motore di
ricerca, tutte le query e le pagine selezionate
vengono salvate

— Privacy?
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Collecting User Data: Implicit Feedback

o AOL Search Query Data (August 2006)
20,000,000 queries from 650,000 users

Uncensored queries for three months of AOL search service
Essentially public domain

Contains dangerous private information

O grep -i -e “[0-9]N4\}-[0-9]4\}-[0-9]4\}-[0-9]\{4\}” * txt
o 9006-0512-XXXX-XXX
o 1550-0905-XXXX-XXXX
O grep -i -e “\b[0-9]\{3\}-[0-9]¥2\}-[0-9]{4\\b” *.txt
o  kristy nicole vega hammond la. social secruity number 437-67-

xxxx birth date 03 08 xx drivers license number | 00765xxxx
address 41178 rene dr. hammond la.

o  pamela button 079-60-xxxx
o thomas j finney socsec 370-40-xxxx

O O O O
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Collecting User Data: Implicit Feedback

0 Vantaggi & Svantaggi:

+ trasparente all’utente che non é coinvolto nel
processo di formulazione dei propri needs (e.g.,
come costruire una query?)

+ meno tempo impiegato per la ricerca

- usage data spesso con rumore o informazione
poco attinente — tecniche piu sofisticate

- usage data fa riferimento solo a positive examples

- monitoring utente non sempre realizzabile a meno
di installare software

- privacy
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Implicit vs Explicit Feedback

o Performance Evaluation
o Quiroga and Mostafa 2000:

precision explicit feedback 63%, implicit 58% —
combined 68%

o White et al. 2001:

implicit and explicit feedback are interchangeable

o Teevanet al. 2005:
profiles built from text collected implicitly from the user’s
desktop index could perform better than profiles built from
explicit feedback

Dipartimento di
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Overview

O

o How to Build User Profiles
(@)

o
O
o Initial Profile Generation

O
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Initial Profile Generation

o Explicit & Implicit Feedback take time to
collect user/usage data to build profiles
0 Besides empty profiles that are updated
as the user interacts with the systems,
there’re other approaches:
o Manual
o Stereotypes
o Training Set

Dipartimento di
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Initial Profile Generation

o Manual:

o A system asks users to register their
interests in the form of keywords, topics etc.

o A form of explicit feedback, so it shares
same issues:

- burden on users if they want an accurate
profile
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Example: 1st Google Personalized Search

0 The results are personalized according to a set
of categories explicitly selected by the user

0 Results which falls under the pre-selected
categories (and subcategories) will be marked

Categories:
AntsiCinema — Subcategories of Computers
e P
Business/industries — 7\
Computers — 1 7 Computers (General) ( ; .
Lomputers —
! ! - O Q e eleaming Search |
:eallh = I ¥ Grhphics . )
Kodm;—* I| I Hadking Personalized
ICEBENS 2 [ Harghware " "
i — i
. ¥ Internet A ™ Edit Profile
ersonalize
Mews \ ™ Mobile Computing

Recreation —

I Mlllnimedia

Science — \\E Open Source
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Initial Profile Generation

0 Stereotypes: “a mean of representing partial
descriptions of frequently occurring situations”
(Rich '79);

O It’s aimed at generating initial predictions about
the user as a classification problem;

0 Stereotype represents the features of classes

of users.
E.qg., if a user does not use advanced commands, he is probably a
“novice" stereotype.

0 Useful for group of users no-highly
homogeneous
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Initial Profile Generation

0 The system must recognize the events whose
occurrence signals the appropriateness of
particular stereotypes, e.g., many UNDOs —
novice;

0 Trigger: an object associated with a particular
situation

0 The predictions about user characteristics are
incorporated into the UM

0 Because of the uncertain nature of
behaviorally inferred knowledge, the UM
usually include a rating representing how
confident it is the information

Dipartimento di
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Initial Profile Generation

o Typical Input Data for classification:
o record data (hame, address, etc.)
geographic data (area code, city, etc),

user characteristics (age, sex, ethnic origins,
etc.),

psychographic data (e.g., lifestyle),
o other (income, crime, married, children,
education, etc.)

o domain specific data
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Initial Profile Generation

Grundy: a system that plays librarian

o If alibrarian knows you, she will be able to provide
some suggestions right away.
o If the librarian doesn't know you, she will first size you
up quickly:
How old is he?
How well educated does he appear to be?
Is he a man or a woman?
What the last book that he read and liked was?
Who his favorite author is...
o Based on the reaction to the first few suggestions, the
librarian will modify her view of you if necessary and
continue making suggestions until you’re satisfied

O O O O O
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Initial Profile Generation

0 Grundy’s stereotype:
facet: caratteristica

FACET VALUE RATING
Value: Slmple I|near Activated-by Athletic-w-trig
Genl ANY-PERSON
Scale ['5+5] Motivations
. Excite 3 600
O I’a'[lng degl’eeS Interests
. Sports 4 800
of certainty [0-1000] Theil 5 700
Tolerate-violence 4 600
Romance -5 500
Education -2 500
Tolerate-suffering 4 600
Strengths
Physical-streng 4 900
Perseverance 3 600

SPORTS-PERSON
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Initial Profile Generation

provides default values for all facets, but

O A dlreCted aCyCIIC provides them with very low ratings.
graph (DAG) allows

information not to have  §terectees add new
rom ir parents

to be represented \

identically in many e

different stereotypes <

Catholic Protestant /

stereotypes can override inherited facets,
updating the values, e.g., Jewish more
religious than Christian?
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Initial Profile Generation

NI

0 Grundy’s trigger:
o name of the stereotype to be activated

o rating (a number between 0 and 1000) to be
assigned to the stereotype.

SCI-ED-TRIG (This trigger is associated with the SCIENTIST stereotype and will
be activated whenever the SCIENTIST stereotype 1s activated.)

FACET VALUE

Stereotype EDUCATED-PERSON

Rating 900

Reasons SCIENTIST
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Initial Profile Generation

o The amount a
stereotype influences
the value of a facet is a
function:

o the strength with which

the stereotype predicts
the value of the facet

o the rating of the
stereotype

Stereotype's Rating

Facet's Value (Trigger)
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Initial Profile Generation

0 How stereotypes affect UM?

o Going through each of the facets for which
information is predicted by the stereotype, seeing
what information is already there and why, and
deciding what the value should be, based on both
the new and the old information.

o If the prototype was already activated, then it may
be necessary to propagate its change in rating to all
the predictions it makes (maybe with a rating
increases). But it is only necessary to do that if the
rating change is significant.
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Initial Profile Generation

0 Adaptivity: It’s hard to collect real data on
which to base the initial stereotypes; It is
important for a UM system to be able to modify
its data base of stereotypes

o If the user behaves in a way predicted by the
stereotype — prediction and triggers appropriate

o If the user exhibits a behavior that conflicts with a
stereotype prediction — prediction and/or triggers
inappropriate

0 What changes?
o Stereotype’ values + Triggers’ ratings

Dipartimento di

Informatica e Automazione

Initial Profile Generation

o Esercizio: contemplare un esempio (e.g.,
servizio Web) dove gli stereotypes
possono dare un beneficio nella
creazione di un modello utente, e
schematizzare alcune classi (e relative
caratteristiche) della gerarchia
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Overview

O

O
o0 How to show Results
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How to Show Results

o Once information related to the user needs has
been collected, it must be organized and shown
to the user

0 Goal: provide visual depictions of very large
information spaces through Uls
0 Design Principles:

o Provide users with feedback about relationship
query-retrieved docs

o Reduce working memory load during search (e.g.,
remembering search strategies, suggesting
keywords)

o Alternative interfaces novice/expert users
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o online systems based on
bibliographic records,
Boolean models; users
interact with a librarian;
textual documents;
command-line interaction

How to Show Results: Earlier Ul
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online system
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%
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ranking
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How to Show Results

o The Ul should also take into consideration
(see berry-picking model, Bates ‘89)

o shifts of user needs during the interaction
with the information sources different
priorities of same goal during the search
o0 new directions/goals during the search

o a goal could be accomplished only after a
sequence of distinct interactions
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How to Show Results

0O Berry-picking interactions with sources:

o browsing: casual/undirected exploration

o querying with keywords or categories selected
during scanning

o navigating: following a chain of links toward some
goal

o scanning of information structures, e.g., titles,
thesaurus terms, hyperlinks, category labels; user
selects/displays item for some purpose (read in
detail, as a new query, surf new pages)
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Browser Interface
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TN L e == =

Traditional Browser Interface \ QOD O ()" [ i redbon e con/ 20067 WORLD escper18/02/k astrideeit | (O Search] Qéo
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>
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16 held in British terror swoops
POSTED: 1221 GMT {2021 HKT), September 2, 2006

Back/History Button

Visit a URLs

Adjustfont size:

LONDON, Enggland (CNN) — Fourteen men were heing held Saturday after
antiterrarism raids in London. Police said they helisved the men had been involved in
training and recruiting for terror attacks.

Two aihers were arrested in an unrelated terror investigation in Manchester, nortfwest
England

Scotland Yard said later that police were searching a location in East Sussex,
southem England. ltwas reported that about 100 officers are examining what is
believed to be an Islamic school

Click a link

sssss
CNN's Robin Oakley reported that the arrests began ata Chinese restaurant in

London,

After monihs of surveiliance, officers artested the men on suspicion ofthe
"commission, preparation of instigation of acts of terrarism,” the statement said. In
addition, Sorme ofthe suspects may be involved with s eting Up terror carmps, &
Scotland Yard efficial said.

Lt notion cintion un o Riisinia " -
nnnnnnnnnnnn - [ & < A
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How to Show Results

o Other visualization g
techniques for
databases aim at
manipulating data to
meet complex

queries,

e.g., visualization of data
warehouses in order to:
finding trends, making
comparisons, aggregating
inforomation, identifying
crtical subsets.

o IF manipulate
information objects
but not data
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How to Show Results

o Major approches to provide an overview
on a large collection
o category hierarchies
o clustering techniques
o co-citation analysis
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How to Show Results

0 Category hierarchies: organize Web pages into
pre-defined categories (offline), e.g., MEDLINE,
ACM, Yahoo!, ODP

o Users can navigate the hierarchy and/or refine the
query selecting specific subcategories

+ intuitive GUI
+ many categorization algorithms available

- complex hierarchy not easy to navigate and display to
users

- automatic categorization is sometimes inaccurate
while human categorization takes time
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User submits a query and
results are shown with the home | feedback
related category

Results are narrowed
selecting specific
categories...

long and short skirts, and pants. Include®geeduct and production photos, and a company profile.

- httpfwww.crealfashion.com’ Business: Consumer Goods and Services: Clothing (#04)

™

Fashion Met - Directory of selected chic fashion, art, luxury, shopping, and work sites. [English and Japanese]
— hitp ftrww fashion net/ Arts: Desian. Fashion (243)

w

Ttakianhoda Sl - Business to business resouros and trading site of Italian made fashion, clothing, fabrics, leather and
services for wholesalers, retailers and ts. Searchable database and company listings. Englich and Tralian.
— http: e, om/ Business: Arts and Bntertai Fashion (37)

~

BEC Slink: Hair and Beauty Bnbl 9% - Contains fashion and beauty advice, news, views, and interviews,
— http:tfiviw.bbe.co himl Ppage=az Kids and Teens: Teon Life: Fashion (10)

w

Fashion Cesmos - Message boards for fashion model discussion and identification, magazine reviews, and scans
— hitp i, comy’ Business: Arts and Enfer Modsls (53)
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[z] open directory project
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ahout dmoz | sugzest TRT | help | link | editer login

Arts
Mowies, Television, Music...

Games

Kids and Teens
Arte, Behood Time, Teen Life

Reference
Maps, Education, Libraries

Shopping
Autos, Clothing, Gifts...

Wideo Games, RPCs, Gambling...

Business
Jobs, Real Estate, Investing..

Health
Fitness, Medicine, Altemative

News
Media, Hewspapers, Weathes.

Regional
US, Canada, K, Europe
Society

Feople, Religion, [ssues...

Search |edvanced

Computers
Internet, Joftware, Hardware

Home
Family, Consumers, Cookin,

Recreation
Travel Food, Outdooss, Humor...

Science
Biology, Psychology, Physics

Sports
Baseball Joccer, Basketball ..

World
Deutsch, Espafiol Francais, laliano, Japanese, Mederdands, Polska, Dansk, Svenska,

Help build the largest human-edited directory of the weh =

over 4 million sites - 74,222 editors - over 580 000 categories
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home | fesdback

Search: fashion
Restricting Search to Category: Business/Consumer_Goods_and_Services/Clothing
‘Open Directory Categories (1-2 «f 2)

1. Business: Consumer Goods and Services: Clothing (492 matches)
2 Business: Consumer Goods and Services: Clothing: Men's: Wholesale and Distribution: Fashion

Open Directory Sites (1-20 of 452)

1. Changzheu Sincere Fashion Co , Ttd. - China Manufacturer of men's two and three-button jackets, and women's tops,
long and short skirts, and pants. Includes product and production photos, and a company profile.
- Wi, omy’ Business: Consumer Goods and Services: Clothing (492

™

AR Fashion Outfit Ltd. - India. M. and exports men's, women's and children’s wear, and towels. Includes
product photos, a list of equipment and manpower,
~ ttp twww.afashioncony Busingss: Consmer Goods and Services. Clotiing (492)

w

Alpine Fashions T I - Bangladesh. M
details, photos, a company profile and a query form.
- bty S om/ Business: Consumer Goods and Sexvices: Clothing (482

men's, women's and children's apparel. Tncludes product

=

DI Fashion World - Myanrnar. Mamfacturer of mens' jackets, ladies' tops, skirts and pants, and childrens' wear
Inchides product photos
- com/ Business: Consumer Goods and Services: Clothing (492,

w

Matalia Mafialieva Fashion House - Russia, 1
wear. Includes photographs and sketches
- hifp com’ Business: Conswmer Goods and Services: Clothing (492,

1 of haute couture collections, corporate clothes and children's
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How to Show Results

0 Clustering Techniques: techniques to extract
general topics from the collection (online/offline)

o Users can submit a query and see the results
clustered by topics, or they can navigate through
clusters

+ intuitive GUI

+ some clustering algorithms adaptable to this domain
(online clustering is a time-consuming task)

- sometimes clustering doesn’t recognize important
topics
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How to Show Results: Scatter & Gather

0 Scatter/Gather (cutting et al. 92)
o clusters documents into topically-coherent
groups
o presents textual summaries that characterize
each cluster extracted by the related docs
o users may select an interesting cluster
reclustering its content on-the-fly

Evaluation shows that without a search facility
the prototypes is less effective than traditional
query-based search
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Cluster summ ary _| Cluster 1 Size: 8 { l:ey army war francis spangle banner air song scott word poem british .[:/
O Star—Spangled Banner, The ~ =~~~ ~=-------=------"7 A
) Key, Francis Scott
) Fort McHenry J
© Armold, Henry Harley 7]
A Aol

| Cluster-2-Size: 68 film play career win television role record avrard york popular stage pl

Burstyn, Ellen =
Stanwyck, Barbara
Berle, Milton )
Zukor, Adolph 7/
Taetalana Tanaal

Documents !

12 |&]

Cluster 3 97 bright magnitude cluster constellation line type contain period spec
star o
Galaxy, The
extragalactic systems
interstellar matter 7l
Ao e

Cluster 4 Size: 67 astronomer observatory astronomy position measure celestial neleccoi

D000 |L POOOO |L POOOO (L pOOOO

astronomy and astrophysics =
astrometry
Agena
astronomical catalogs and atlases 7l
Tl Gt VU

Cluster 5 Size: 10 family specie flower animal arm plant shape leaf brittle tube foot hor|
blazing star E
brittle star J
bishop’s—cap
feather star 4
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How to Show Results: Clusty.com

Web+ ] News I Images ] Shopping I Wikipedia ] Blogs l Jobs ] Customize! _
Advanced
|mu:msof( Cluster Preve‘::x:s

(Clustor by: [Topics = 1. Microsoft ®
| foundation = Albuguergue, New Mexico (1975) | location = Redmond
All Results (235) 477 Washington, USA| key_people = Bill Gates, Founder & Chairman
Windows (50) %) PaulAllen, Founder
=" Steve Ballmer, CEO | industry = Cornputer software,
MicrosofiGfice]@2z) Wit Publighing,
Downloads (27} Research and development,
) . Television,
Microsoft Corporation (21) Viden games | products = Microsoft Office,
Game (12) Wicrosoft Windows,
MSMNBC,
MSDH (1) Hoox,
Search (9) (See mare products ) | revenue = §39.3 billion USD (2005) | num_employees = 58 947
(2008) | hormepage = vy rnicrosoft. corm
FrontPage (8) en.wikipedia orgiikitdicrosoft - [cache] - Wikipedia, MSH
Lraining (7) 2 Microsoft Corporation &
Solutions (10} Official homepage of Micresoeft Corporation

more | all elusters e ricrosoftcom - [cache] - MSM, Wisenut, Ask

w

Apple Computer, Inc v Microsoft Corp & &

Apple Computer, Inc. v. Microsoft Corp., 35 F.3d 1435 (1994) was a copyright
infringement lawsuit in which Apale Computer sought to prevent Microsaft and
Hewlett-Packard from using visual graphical user interface (GUI) elements that were
similar to those in Apple's Lisa and Macintosh operating systems. Some critics claimed
that Apple was really attempting to gain all intellectual property rights over the deskiop
metaphor for computer interfaces, and perhaps all GUls, on personal computers. Apple
lost all claims in the lawsuit, except that the court ruled that the trash can icon and file
folder icons from Hewlett-Packard's forgatten Newd windows apr were
infringina. The lawsuit was filed in 1555 and lasted four vears: the decision was affirmed

49
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How to Show Results: Clusty.com

Images Customize!

Advanced
[microsot _Clster | e
Cluater by: [Topics =

All Results (235)

Shopping | Wikipedia

. Microsoft Office Online Home Page & <
Offers hourto arlicles, downloads, templates, clip art, and training
office microsoftcom - [cache] - MEK, Open Directory, Ask

Windows (50) . .
2. Mierosoft Office Online: FrontPage 2003 Home Page &
Microsoft Office (27)
Best Offers Online (3) United States  change ) Microsoft.cormn Home | Site Map Search Home Assistance
— Training Templates Clip Art and Media Downloads Office Marketplace Work
Microsoft Office Essentials Microsoft Office System Deployment
products (4) oifice. microsoft.comfen-us/FX010858021033.asnx- [cache] - Wisenut
Sjlcmplates{Mictosnit 3. Microsoft Office Marketplace Home Page &8 2

Office Online () Find third-party praducts and serdces on the Office Marketplace that camplement
Visual Basic (5) Microsoft Office, such as ad-ins, templates, live suppor,
LR office micrasoft comimarketplace - [cache] - Ask
Microsoft Office Suite (3)
Solutions (3)
Other Topics (2)

Downloads (27)

Microsoft Corporation (21)

Game (12)

MSDN (1)

Search (@

FrontPaye (3)

Training (7}
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How to Show Results: Clusty.com

. ‘Web+ ] News ] Images ] Shopping ] Wikipedia ] Blogs ] Jobs ] Customize! _
0 Besides show less o ot |

Important tOpl CS, Clusten by: [Topics =] 1. CNM.corn - Breaking News, U.S., World, Weather,

Al Results 157 Entertainment & Video ... B %

resu It CI USterl ng have —— ‘n"vcn‘;vd:ni :;z;ﬂ‘!temalmna\ Stories and analysis, weather, video clips, and

www.cn.com - [c ache] - MSN, Wisenut, Ask, Gigahlast

Advanced
Preferences

one ore roble News Network (20)
m p m... Money (15 2 ENN&
3 & Cable News Network (CNN) is a cable elevision network that
President, Bush (1) Z# % was founded in 1960 by Ted Tumer & Reese Schonfeld [1] [2

-

o ver dlfferent Ievels of Sports llusrated 9 © 4} {although the laiteris not curently recogrized in CNN's oficil
-7 history). Itis a division of the Tumer Broadcasting Syster,
CHNtext, CNN U.S...CNN TV WIS owned by Time Wamer, CHI is widely credited for ntroduing

1 1 1 1 - E-Mail Services (10) X
deSCI’Iptlon Wlthln a + E-Mail Services wwwWﬂ:ﬁ\n;ggénfﬂ hour news coverage. It celebrated its 25th

Media (11 2005,
- enwikipedia orghiUCNIN - [ he - ik pecia, Wisenus, Mah!

single display o felag 3 CNNMorey® %

3
News () Combines practical personal finance advice, calculators and investing tips with
5 busingss news, Stock quotes, and fivancial market coverage from the edtors of
S G
Sign up &) CNN and Money Magazine.
Podcasts (5) FIONEY. L £Om - [cche] - MEN, Wisen, Ask, Gigablast
o [allCiLsters) 4. CNM.com Internetional &

Ralling news channel. Includes national and intemational news, weather, sport and
business. Avallable on Sky, Telewest and NTL.
ediion.cnn.com - [cache] - MEN, Wisen, Ask, Gigablast

5 CNN Center &

The CNN Center is the warld headquarters of the Cable News
Metwork (CNNJ. The main news raoms and sets for the anchors
) ofseveral of GNN's news channels are ocated i the builiing It
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How to Show Results: KartOO

o Meta search engine
which presents its
results on a map.

o Sites are represented
by more or less
important size pages,
depending on their
relevance.
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How to Show Results:

o Other clustering techniques show results
in 2D/3D maps to emphasize:
o how many documents per cluster
o affinity between documents
o cluster-document affinity

102
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How to Show Results: WebTheme

] Ay Viewer = Tntavit
Haia Tools_Satiings ”

242 Walc o conference visualization ieee
248 Conforancn Kbs tracts g
300) Werld Widn g Info for Saul Gronnbers

340} Stephan Hirtly based design
2 N

Lo s

TITLE; Ean Shneiderman o o O internet
huma ram

acm prnce.adings man prog! ; : computing

LB vt 5T G e e/
e Sheiderman
Ban Shosidgrman

u

esser, €5, K Head HCIL,
‘Acadamic Deora: P10 SUNY L Stony Dok, 1973,
R 3aarch INTBrSts: HAman-compUtar (nisraction, veer

I

Sthir
ictimes of Boa Shasidorm
Univarsity of saryland £ e
Dopartment of Comaut Sist
Gist Selectod Documunts
infomsticn
Jiaualizer lan

Previsus Maich

| | resgredt Jaia Acpiet)

doctiments space A
e htmiSeftware visHalization©
- pare Xerox ; 3
“ “calor display
®

| lurasgned vm Appiat o
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How to Show Results

o Co-citation analysis: show centrally-
located or related documents based on
co-citations patterns (see also
bibliometric).

e.g., times 2 articles are cited by a third, times
pair of articles cite the same one

o On the Web citations become links
+ based on link structure and not on the content
- it doesn’t work if there’re no link information

105
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1994) (Moke

o Scientific literature
digital library
(750.000 docs) and
search engine

o Allows browsing
the database using
citation links
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How to Show Results: CiteSeer (Bollacker et al. ‘98)

Locates related
documents using citation
and word based
measures, e.g.,

o  active bibliography: lists
documents that have
citations in common
with the current
document

o  co-citations: documents
that are being cited by
the documents citing
the current document

Cited by: More

Generalizing the Notion of Support - Michael Steinbach Dept  (Corect]

Hyperclique Pattern Discovery - Hui Xiong Hui  (Correct)

Mining Strong Affinity Association Patterns in Data Sete.. - Distribution Hui Xiang  [Correct

Similar documents (at the sentence level):
56.4% Fast Algorithms for Mining Association Rules - Agrawal, Srikant (1994) (Correct]

Active bibliography (related documents): More All

0.6 An Efficient Algorithm for Mining Association Rules in Large. . - Ashok Savasere (1995) (Correct]

0.4 Mining Association Rules between Sets of ltems in Large . - Agrawal, Imielinski, Swami (1993) (Correct)
0.3 Active Data Mining - Agrawal, Psaila (1995) (Correct)

Similar documents based on text: More All

0.4 Literaturverzeichnis - Om-Seminar Juli - (Correct;

0.3 Parallel Mining of Association Rules - Agrawal, Shafer (1896)  (Correct)
0.3 Searching with Numbers - Agrawal, Srikant (2002) (Correct

Related documents from co-citation: More All

59: Mining association rules between sets of items in large databases - Agrawal, Imielinski et al. - 1993
35 Discovery of multiple-level association rules from large databases - Han, Fu -

33 Mining Generalized Association Rules - Srikant, Agrawal - 1995
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