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Um was geht’s da jetzt eigentlich?

m Ganz pragmatisch ... es geht ums Auffinden von Texten

® ... kann sein im Sinne von “ich suche was und hatte gerne
Hinweise auf Quellen, wo vielleicht was dariber drinnen
steht”
-> kommt das bekannt vor?

® ... kann auch sein im Sinne von “ich hab schon etwas, das
ganz hilfreich ist, hatte jetzt aber gern mehr dazu”

®m ... kann aber auch sein im Sinne von “ich wilrde jetzt doch
ganz gerne wissen, wie dieses Thema in Bezug zu anderen
steht”
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Basic approach to IR (*)

m Most successful approaches are statistical
e Directly, or an effort to capture and use probabilities

m What about natural language understanding?
e i.e. computer “understands” documents and queries
e difficult in unrestricted domains
e can be successful in predictable settings
m What about manually assigned headings?
e e.g. Dewey Decimal Classification
e human agreement is not good
e hard to predict which headings are “interesting”
e expensive

(*) Tut mir jetzt echt leid, aber ab und zu wird die eine oder andere Folie
in Englisch sein - oder vielleicht wird’s auch eher so sein, das ab und
zu mal eine Folie in Deutsch vorbeikommt :-)
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Relevant items are similar
m Much of information retrieval depends upon the idea that
similar vocabulary => relevant to same queries
® Or more general
similar vocabularies => similar documents
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“"Bag of Words”

An effective and popular approach
Compares words without regard to order

Consider reordering words in a headline

e Random: beating takes points falling another Dow 355

e Alphabetical: 355 another beating Dow falling points takes
e “Interesting”: Dow points beating falling 355 takes another

m Actual: Dow takes another beating, falling 355 points

B e L
Guess what'’s this about?

m 16 x said, 14 x McDonalds, 12 x fat, 11 x fries,

m 8 x new, 6 x company french nutrition,

m 5 x food oil percent reduce taste Tuesday,

m 4 x amount change health Henstenburg make obesity,

m 3 x acids consumer fatty polyunsaturated US,

m 2 x amounts artery Beemer cholesterol clogging director
down eat estimates expert fast formula impact initiative
moderate plans restaurant saturated trans win,

m 1 x added addition adults advocate affect afternoon age
Americans Asia battling beef bet brand Britt Brook Browns
calorie center chain chemically ... crispy customers cut ...
vegetable weapon weeks Wendys Wootan worldwide years
York
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The (start of the) original text

= McDonald's slims down spuds
Fast-food chain to reduce certain types of fat in its french fries
with new cooking oil.
NEW YORK (CNN/Money) - McDonald's Corp. is cutting the
amount of "bad" fat in its french fries nearly in half, the
fast-food chain said Tuesday as it moves to make all its
fried menu items healthier.
But does that mean the popular shoestring fries won't taste the
same? The company says ho.
"It's a win-win for our customers because they are getting the
same great french-fry taste along with an even healthier nutrition
profile," said Mike Roberts, president of McDonald's USA.
But others are not so sure. McDonald's will not specifically discuss
the kind of oil it plans to use, but at least one nutrition expert
says playing with the formula could mean a different taste.
Shares of Oak Brook, Ill.-based McDonald's (MCD: down $0.54 to
$23.22, Research, Estimates) were lower Tuesday afternoon.

i:-l‘.lttp ://money.cnn.com/2002/09/03/news/companies/mcdonalds/index.htm]
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Generic view on IR
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Example: Small document

m D = {one fish, two fish, red fish, blue fish, black fish,
blue fish, old fish, new fish}

m len(D) = 16

m P(fish|D) = 8/16 = 0.5

m P(blue|D) = 2/16 = 0.125
m P(one|D) = 1/16 = 0.0625
n ...

m P(eggs|D) =0/16 =0

»Dr.Seuss (i

J% One fish
G

ZZ25 two fish
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Example: Three small documents
m D1 = {This one, I think, is m Query “drink”
called a Yink. He likes to wink, e P(drink|D1} = 1/16
he likes to drink.} e P(drink|D2) = 4/16
m D2 = {He likes to drink, and e P(drink|D3) = 2/16
drink, and drink. The thing he & Query “pink ink”
likes to drink is ink.} e P(pink ink|D1)=0-0=0
m D3 = {The ink he likes to e P(pink ink|D2) =0-1/16=0
drink is pink. He likes to wink e P(pink ink|D3) = 2/16 - 2/16
and drink pink ink.} ~ 0.016
yPDr.Seuss = Query .wink_ drink
:f;ﬁy ) e P(wink drink|D1) = 1/16 -
One fish 1/16 ~ 01004
2% tuofish e P(wink drink|D2) = 0
@t red fish e P(wink drink|D3) = 1/16 -
/5 blae fish 2/16 = 0.008
EC electronic commerce group TU
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Danke fur den Hinweis wahrend
des Vortrags!

m Die Stelle ist wohl wirklich aus
“One fish, two fish, red fish, blue fish” ...
... und nicht wie falschlicherweise behauptet aus
“Green eggs and ham”

e This one, I think, is called a Yink.
e He Illkes to W|.nk, By'DI’. SEUSS J
e he likes to drink.

e He likes to drink, and drink, and drink. ﬁ‘/ One fish
e The thing he likes to drink is ink. ~

e The ink he likes to drink is pink. Z7" two fish
[ J

[ J

[ J

[ ]

[ J

)

SO...

if you have a lot of ink,
then you should get

a Yink, I think.

He likes to wink and drink pink ink.
e lIKes to wInkK an rinkK pinkK In ‘4 redfish
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Basic automatic indexing

m Parse documents to recognize structure
e e.qg. title, date, author, etc
m Scan for word tokens
e numbers, special characters, hyphenation, capitalization, etc
e languages like Chinese need segmentation
e record positional information for proximity operations
m Stopword removal
e based on short list of common words
o e.g. articles, conjunctions (the, and, or, ...)
e saves storage overhead of very long indexes

e can be dangerous
o e.g. “to be or not to be”, “the who”
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Who was the first man on the moon'-’

006 who was the first man on the moon? - Google Search
@ _) \‘_,) ( 8 hltp://www,goorgrle.com/search'yj v Js (D_'_ m’\»Q ]
Most Visited ~ Latest Headlines ® TWiki Apollo L und; ECTWiki LEO .
Web Images Maps News Shopping Gmail more ¥ Signin
( -;OL )8 le who was the first man on the moon? ( Search ) :
Web Resuits 1- 10 of about 2,770,000 for who was the first man on the moon?. (0.25 seconds)
BBC ON THIS DAY | 21 | 1969 Man takes first steps on the Moon ponsorad Lir
walk on the Mo
yi21inewsid_2635000 - 33k - Neil Armstrong Museum
Cached - Si Learn about the first moon landing
& the NASA programs that led to it!
Apollo 11 First man on the Moon-First Moon Landing Neil Armstrong ... www.ohwhistory.crg
Panorama with sudio from the first moon ianding Apolio 11
ww.panoramas.dk/moon/apalio-11.htmi - 22k - - pad
Apollo 11-17 First man on the Moon - Apollo Moon Landings - QTVR ...
The Apollu Misions - Nasa in Space - Exoenence the moon just as the astronauts did
wwiw.panoramas. dWFULL SCREENS/F29. HTML - 67k - Cach imilar panes
First Man On The Moon
First Man On The Moon. Who fiimed Neil Armstrong coming out of the Lunar Module whan
there was no-one on the surface to do this? ..
www.radzero. deman.co.uk/moonhoaxiFirst_Man htm - 6k - Cached - Similar pagee
Hollywood hunts star to piav first man on the Moon | Film | The ..
Producers search for a wlenl big snough to il Nei Arvnslrvng * boots n fim of astronauts de.
Waw dian.co.ulk/film/2008/apr xploratic Ok - Cached - Similar psnes
Apollo 11 - Wikipedia, the free encyciopedia
Chaikin, Andraw (1992). A Man on the Moon. Penguin Group, pp. 204 & 622. .. First moon
landing in 1969 marked an entirs gsr\e(auon Matt Wallace - Opinion . T
n.wikipadia.org/wikitApollo_11 K - -
v
@ Find: (Q ) (Next | Previous ) (O Highlightall) [L] Match case
Done i
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Basic automatic indexing

m Stem words

e morphological processing to group word variants

o e.g. plural, declinations

e can make mistakes but generally preferred

e not done (or done very carefully) by most Web search engines

= Weight words

e want more “important” words to have higher weight

e using frequency in documents and database
e frequency data independent of retrieval model

m Optional
e phrase indexing
e thesaurus classes
[ ]
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house tree vs houses trees

house tree - Google Search

(<) BCCICOUCANCSE ot v JAUCI

(@)

v\‘ - ( @V <Q_\

806 houses trees - Google Search

@ <)) (8. o

Most Visited ~  Latest Headlines » TWiki Apollo Amazon Standard »

Most Visited ~  Latest Headlines  TWiki Apollo Amazon Standard
Web Images Maps News Shopping Gmail more ¥ Sianin Web Images Maps News

( Searc

Google ==

Web News Images Results 1 - 10 of about 10,500,000 for house tree. (0.11 seconds)

TreehouseTV Games and Activities
You need the flash piayer. Home Privacy FAQ Sitemap Contact Us
Publicity Sales & M T TViMisa of
CorusTM Entertainment Inc. ©2008 ...
treehousetv com/kids/ga - 24k - Cacl -

Tree House Page - Welcome!

| had done a lot of research on the intemet, as well as purchasing two

books on tree house construction. | heartily recommend Tree Housss You Can Actually ...
ftreehouse htm - 23k - Cached - Similar pags

Fantastic Tree Houses
Luxury custom built Tree Houses
Prices from £12,00

vowew Blus o

www.matadorcoupa. com/sesb

House In The Tree. Staverton, Gloucestershire. GL51 0SR - pub ...

House In The Tree, Staverton, Gloucestershire, GL51 0SR - pub details - baer in the avening -
search for pubs, add your own comments and suggesfions, ..
49/House_ln_The_Tree/Staverton - 17k -

g.comipubs/s/2;

Tree House Humane Society - Chicago No-kill Cat Adoption Shelter

>

Shopping Gmail more ¥ Signin
GO ( )gle houses trees ( Searc
Web Results 1 - 10 of about 599,000 for houses trees. (0.11 seconds)
Pennsylvania Custom Built Tree houses PA Custom built Sponsorad Links
Tree houses ...
LivingTreeOnline.com specializes in Pennsylvania Custom Built Tree
houses PA Custom buill Tree houses Pennsylvania Tree Houses
Calfornia Tree Houses CA
ingtreehouse.com/ - 1

Eantastic Tree Houses
Luxury custom built Tree Houses
For adults and children.

com

wwwi. Bluel

waww i
Save Trees & The Earth
Stop Global Warming by Saving
Coastal Redwoeds

WWW.SEMPErviIFens.org

Tree Houses

§ Jan 2008 ... Tree houses come in every shape. form and style in this
post you can see 8 of the most amazing tree houses ever built.
frashoma.com/2008/01/08/top-8-most-amazing-tree-houses/ - 67K -

TreeHouse Workshop
From consulting to planning to engineering to designing and finally to constructing.
www.treehouseworkshop comy - 8k - Cachied NEQrPages

10 Amazing Tree Houses from Around the World | WebUrbanist

Chicago organization which operates a cageless no-kill shelter. 4 Here are ten incradible tree house designs that rangs from functional to fanciful, sustainable 4
www.treehouseanimals.org/ - 28k - Cachied - Similar pages 52 1o strange and affordable to incradibly expensive. v
& ) R (& s

€ Find: (Q ) (Mext | Previous ) (O Highlightall ) [M: € Find: (Q ) ((Mext | Previous ) (O Highlightall ) [2]M:
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Indexing models

®m What makes a term good for indexing?

m What makes an index term good for a query?
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Term discrimination model

Proposed by Gerard Salton in 1975

Based on vector space model

e documents and queries are vectors in an n-dimensional space
for n index terms

m Compute discrimination value of an index term
e degree to which the use of the term will help to distinguish
documents
m Compare average similarity of documents both with and
without an index term

€ C clectronic commerce group U
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Term discrimination model
After removal of a
good discriminator
documents drawn together
After removal of a
poor discriminator
Document space with all terms dapuments pulled-apart
CMPSCI 646 Copyright © James Allan
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Some discriminators for 3 collections

Cranfield 424 MED 450 Time 425
(aerodynamics) (medical) (news from 1963)
Best Discriminators

panel marrow Buddhist
flutter Amyloidosis Diem
jet Lymphostasis Lao
cone Hepatitis Arab
separate Hela Viet
shell antigan Kurd
yaw chromosome Wilson
nozzle irradiate Baath
transit tumor Park
degree virus Nenni
Worst Discriminators
equate clinic work
theo children lead
bound act Red
effect high minister
solution develop nation
method treat party
press increase commune
result result U.S.
number cell govern
flow patient new

EC electronic commerce group
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Term frequency (TF)

m Intuition - the more often a term occurs in a document,
the more important it is in describing that document

= Notation: tf, i.e. occurrence frequency of term / in

document j
Wy = tf
m Pro

e still simple to realize
m Con

e "“length” of document is not taken into account
tf,, = 15 obviously has a different quality in a document
containing 100 words or a document containing 10,000 words

EC electronic commerce group
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Normalized term frequency

m We're getting closer :-)
m  Normalization factor for term frequency is used

e e.g. document length (sum of tfj;), or based on maximum term
frequency

e logarithms used to smooth numbers for large collections
m Most simple form tf
i

2 tf,,
= Con k=1

e term distribution statistics for the whole document collection is not
taken into account

e e.g. a term appearing frequently in every document is probably less
important than a term appearing only in a small number of documents

W, =

TU
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Inverse document frequency (IDF)

m IDF - inverse document frequency

m Normalization factor for the characteristics of term
distribution in the whole document collection

m Intuition

e good index terms appear frequently within the document, yet
rarely within the collection

e index terms that appear in many documents of the collection
are not overly helpful when trying to discriminate between
documents (c.f. term discrimination model)
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TF-IDF

m We're there, at last :-)
Notation

e df, i.e. document frequency of term i/, number of documents in
the collection containing i

e /N, i.e. number of documents in the collection

m TF (term frequency) and IDF (inverse document frequency)
components combined multiplicatively

m Finally, in simple form

tf; N
Wy = — -log s
Y thy; /

J
k=1

€ C clectronic commerce group
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Boolean retrieval model

m A document is represented as a set of keywords
(index terms)

m Queries are Boolean expressions of keywords, connected by
Boolean operators (AND, OR, NOT), including the use of
brackets to indicate scope

e [ [Rio & Brazil] | [Hilo & Hawaii] ] & hotel & !'Hilton

m A document is relevant or not with respect to a query;

no partial matches; no ranking

m Most systems have proximity operators (i.e. describe
maximum distance between query keywords in document)

m Most systems support simple regular expressions as search
terms to match spelling variants

€ C clectronic commerce group
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It's always there

O

Advanced Search

. - references

( Google Search | I'm Feeling Lucky Language Tools
€ C clectronic commerce group U
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G 0 ()Sle Advanced Search Advanced Search Tips | About Google

paris hilton ~"paris hilton"

Find web pages that have...

all these words: paris hilton

this exact wording or phrase:

one or more of these words: OR

But don't show pages that have...

any of these unwanted words:  “paris hilton”

Need more tools?

Results per page: 10 results &
Language: ~ any language L%l
File type: any format ™

Search within a site or domain:

(e.g. youtube.com, .edu)

Date, usage rights. numeric range, and more

( Advanced Search )

€ C clectronic commerce group
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It makes a difference :-)

ene paris hiiton - Google Search ()

OD

":L) (3 http: / /www.google.com/search?h iy ¥ Yol - Q)

ene paris hilton ~“paris -hilton” - Google Search

{(4 i @) (E} (;‘ ‘i) f 2 http://www.google.com/search?hig ¥ | = L

Q)

Most Visited ~  Headlines » TWiki Standard LEO CiteSeer Amazon Gmail Apollo Stadtplan » Most Visited ~  Headlines » TWiki Standard LEO CiteSeer Amazon Gmail Apollo Stadtplan »
Web |mages Maps News Shopping Gmail more v Sianin M Web Images Maps News Shopping Gmail more v Sianin M
| ]
| |
paris hilten Search paris hilten -“paris -hilton" Search
L | L |
777777 | = |
| |
Web |mages Video News Resuits 1 - 10 of about 69,500,000 for paris hilton. (0.07 seconds) |* Web Results 1 - 10 of about 526,000 for paris hilton -"paris -hilton”. (0.05 seconds) ||
| |
Related searches: paris hilton movie 1 night in paris paris exposed Sponsored Links | Hilton Arc de Triomphe Paris hote! |
| The Hilton Arc de Triomphe Paris hotel sits among Iconic Paris landmarks, 10 minutes' walk |
image results for paris hilton - 2epor Hilton Hotel Paris | from the Champs-El\ Indulge in the decorated spa of ... |
Our best rates guaranteed online. |} www 1. hilton.com/en_US/h/noteVPARDTHU/index.do - 68k - = |
Book at the official Hilton site. | |
Hilton com v Hilton Paris La Defense hotel |
The stylish Hilton Paris La Défense hotel sits within the Center of New Industries and |
one express train stop from the Champs-Elysées ...
en_US/h/note/PARLDHI-Hilton-Paris-La-Defense/index. do - 66k - |
]
|
Crimson Vaults - Paris W_Hilton w
post - 1 author ast post: 8 Aug
Hi. I'm Paris Whitney Hilton. - 27 years old and still Hot. - Currently, | live in California but |
think | might move since the cops hate ...
¢ Pboarg=ct findexsaction=
CECO - Laboratoire d'Econometrie
P. Bourgine (CREA, Paris),D. Hilton (GREMAQ, Toulouse), R. Topol (CREA, Paris) and B
Waliiser (CERAS, Paris). Place, date and accommodation ...
ceco.polytechnique friCOLL OQUE! 1/index2 ntm - 20k -
Paris Hilton - Wikipedia, the free
Paris Whitney Hilton (born February 17, 1981) is an American celebutante, tefevision YouTube - McCain is Insane In the Membrane (Parody)
personality, actress, singer and mode. ... 27 Oct 2008 ... Views: 262394, Paris W. Hilton - Paris For President full music video - Added
en wikipedia.org/wiki/Paris_Hilton - 149k - Paris W. Hilton - For President full music video ...
VWW.youluDE col 0zBHRNFOSNU&walch_response - 95K - Cached lar pages
Paris Hiiton | The Official Website g it
ParisHilton com Paris Hilton_ Nicky Hilton Fashion, Pictures. Appare!, Jewellery , Film, and New York University - The New York Times - Narrowed by HILTON, PARIS
21 May 2008 ... New York University. Your search for HILTON, PARIS in New York University
www.parishilton.com - 8K - retumed 1 articles. ARTICLES ABOUT NEW YORK UNIVERSITY ...
’§ celtimest anizations ye '
Paris Hilton - OPARIS&! 39 %
http:/ /www.geagle. [ [, i 124/ paris_hilt Bz B
ec Ty
Institute of Software Technology and Interactive Systems VIENNA

Vector space model

m Key idea

Everything (documents, queries, terms) is a vector in a

high-dimensional space

m Formally

A vector space is defined by a set of linearly independent

basis vectors

m Basis vectors

e correspond to dimensions or directions in the vector space
e determine what can be describes in the vector space

e must be orthogonal, or linearly independent, i.e. a value along

one dimension implies nothing about a value along another

dimension

€ C electronic commerce group
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Vector space model

m Assume t distinct terms remain after indexing,

i.e. index terms, vocabulary

m These “orthogonal” terms form a t-dimensional vector

space
t = | vocabulary |

m Each term /jin a document (or query) j is given a real-

valued weight w;;

e e.g. thidf, w; = (1 + log tf;;) log,o(N / df)
m Both documents and queries are expressed as

t-dimensional vectors
d; = (Wy Wyjpeony Wy)

i.e. a document (query) is represented as the sum of its

term vectors

€ C clectronic commerce group
Institute of Software Technology and Interactive Systems
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Vector space similarity

m One possibility:

Similarity is inversely related to
the angle between the vectors

cos(i,j) = (I*1)/(lil*1jl)

m Rank the documents by decreasing

similarity to the query

m In the example, Doc2 is the most

similar to the query

Docl

Term?2
O

Query

by S8Y 4
~$
&V

~

€ C clectronic commerce group
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Web search

| Search)

(f@

-

Indexer

The Web

Indexes Ad indexes
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User Needs

m Informational
want to learn about something (~40%)

e e.g. moose
= Navigational
want to go to that page (~25%)
e e.g. Kunsthistorisches Museum Wien
m Transactional
want to do something web-mediated (~35%)
e like access a service - Sydney weather
e downloads - games for the Palm Centro
e shop - Nikon D60
m Gray areas
e find a good hub - Car rental Lisbon
e exploratory search - “see what'’s out there”

TU
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Web search users ...

m ... make ill defined queries
e short
o0 2001: avg 2.54 terms, 80% < 3 words
0 1998: avg 2.35 terms, 88% < 3 words
e imprecise terms
e sub-optimal syntax (most queries without operator)
low effort
®m ... have wide variance in
needs
expectations
knowledge
bandwidth

e C electronic commerce group TU
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Web search users ...
m ... show specific behavior
e 85% look over one result screen only
(mostly above the fold, i.e. don't even scroll!!!)
e 87% of queries are not modified
i.e. one query per session
e follow links - “the scent of information”
m ... don’t behave as classical IR would assume
e C electronic commerce group TU
Institute of Software Technology and Interactive Systems VIENNA




Answering
“the need behind the query”

m Semantic analysis
e Query language determination
o auto filtering
o different ranking (if query in German do not return English)
e Hard & soft (partial) matches
o personalities (triggered on names)
o cities (travel info, maps)
o medical info (triggered on names and/or results)
o stock quotes, news (triggered on stock symbol)
o company info

m Integration of search and text analysis

TU
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Language detection - google.cz
[ ]
Google s ) Bttt
@ prohledat Web Stranky pouze ¢esky

Web Vysledky 1 - 10 z asi 200 000 na dotaz topfoflanzen_ (0.03 sekund)
Imagines plantarum - Pflanzenbilder: Topf ﬂanze - [ Prelozit t ‘ l (ledac) Bokrotilé wh
Pflanzenbilder von Leo Michels: T pflanzen, nlchl wmlerhan O Q) e topfpﬂanzen Hleqm— Nastaveni
Dracaena surculosa Topfpflanze Blulen Amarylhdaceae Prohledat Web - Stranky pouze cesky
www.imagines-plantarum.de/kattopffrm.html - 12k -

Web Vysledky 1- 10 z asi 61 eesky psanych stranek na dotaz topfpflanzen (0,03 sekund)

Topfplanzen - Das Zimmerpflanzen-Portal - Home - [ Prelozit tuto strank

Infosite Uber Zimmerpflanzen - Topfpflanzen. Pflanzen zurLuﬂverbesseremng I EUROPAGES - GENSETTER TOPFPFLANZEN AG . Obermuhlewea 1 7207
-'::‘gmcziilfj;ggﬁ;en net! - 20k - Archi Profesni mezinarodni seznam evropsk’ch pognikU pfiistup ke zlat'm strankam v celé EvropQ.
el ; = adresy a obchodni inzerce, databaze podnikU.

Www.europages.cz/commons/pages/ FreeL‘stm Map.extemal ?sp=SCHED 184458sp=S00101&
sp=S25&sp=Sxx - 17k - Archiv - Podobné s

Zimmerpflanze — Wikipedia - [ P 1]
Eine Unterscheidung kann zunachst in bluhende Topfpflanzen und Grunpﬂanze:
Erslere weisen ihren Zierwert durch zumeist wmderkehrende Blule
de wikipedia.org/wiki/Zimmerpflanze - 49k - Archiv - Podobne

AL topfpflanzen : Matton

P Dodavatel topfpflanzen Royalty Free Fotografie. Hledej rozsifenou radu digitalnich fotografii
lidi na jednotlivych snimeich, CD pro pfA...

www manonlmages cz-‘budggt-smmky'hledal.topfpflanzen htmilisok-1 - 76k -

Pflanzen /Topfpﬂanzen umpﬂanzen bzw. umtopfen -
Hausgarten.net - [ Prelozi

- Podo

Pflanzen und T wie auch le pflanzen umzupflanzen ist ganz ein e Coune STEnYY
Erfahren Sie wie das Umtopfen am besten geht. Lezec
www.hausgarten.net/gartenpfiege! flanzen ﬂe en/pflanzen-und-topfpflanzen- 7, Geht's Spazieren. Klasifikace: 7+. Typ cesty: skalni. Sektor: Schattenreich.

umpflanzen.html - 30k - Archiv - Podobné str Oblast: Héllental. Poloha: Rakousko. Skion: polozena ..

www.lezec.cz/cesta.php?key=28739 - 35k - Archiv - Podc

[FLASH] Kvétiny a usmévy KONTAKTY POZVANKA NA VYSTAVU NASE PRACE BURZA ..
Format souboru: Shockwave Flash

Topfpflanzen. E-shop. Uber uns. éesky deutsh english. Gedffnet 7 Tage die Woche 8.00 -

21.00 Blumen und Lacheln. Gedffnet 7 Tage die Woche 8.00 - 21.00 ..
www.stemprok.cz/stemprok-newd.swf - Podobné stranky

TU

VIENNA

ec electronic commerce group
Institute of Software Technology and Interactive Systems




“Personalities” - google.co.uk

the cure

Advanced Search

( search )
e’ Praferences

Google

Search: ® the web pages from the UK

Web Resuits 1 - 10 of about 25,700,000 for the cure. (0.22 seconds)

The Cure
The official Cure webpage. Includes news, show dates, photos, discography. video
downloads, and a message board.

www.thecure.com/ - 6k - Cac -

The Cure - Wikipedia, the free encyclopedia

This article is about the band. For the band’s self-titled album. see The Cure ( album). For
other uses, see Cure (disambiguation). ...
en.wikipedia.ora/wiki/The Cure - 132k - Cached - S

MySpace.com - The Cure - LONDON OR LOS ANGELES. UK - Other / Other ...
MySpace music profile for The Cure with tour dates. songs, videos. pictures, blogs. band
information, downloads and more.

www.myspace.com/thecure - 177K - ( ed

Video results for the cure

The Cure-Just Like Heaven
3 min

www.youtube.com

The Cure - Lovesong
3 min ec
voww.voutube.com

The Cure Tickets On Sale Now - Don’t Miss The Cure Concerts!
The Cure Tickets available at Worldticketshop.com. Order your The Cure Tour Tickets online
now! All The Cure Concert Tickets are 120% guaranteed!

Sponsored Links

The Cure

The Cure on eBay.

Feed your passion on eBay.co.uk!
www.ebay.co.uk

www.worldticketshop.com/concertsithe cure_tickets - 12k - Cached - Similar pa

€ C clectronic commerce group
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paris hilton vs hilton paris -
google.com

(‘search )

Go ugle

Web News Images Video

Related searches: paris hilton movie 1 night in paris  paris exposed

News results for paris hilton
Paris Hilton: Men Used Me for Sex and Fame - 2 Nov 2008

But sexy Paris Hilton snuggled up to The Sun and simperad that she'd baen exploited by all
the men in her ife — hungry for fame and fortune. ...

FOXNews - lated srticles »

Paris Hilton's ‘New BFF' Candidate Performed for Girls Gone Wild ... - Marke
Paris Hilton Takes Credit for Huge Vote Turnout? - E! Onl

Paris Hilton - Wikipedia, the free encyclopedia
Paris Whitney Hilton {born February 17, 1981) is an American celebutante, television
personality. actress, singer and model. ...

en.wikipedia.orgiwiki/Paris_Hilton - 150k - Cached - Simiar pa:

Paris Hilton | The Official Website
ParisHilton.com Paris Hilton. Nicky Hilton Fashion, Pictures, Apparel, Jewsllery , Film. and
Fun.

www.parishilton.com/ - 8k - -

Paris Hilton

Socialite Paris Hilton was born on February 17, 1981 in New York City... Visit IMDb for

Photos, Filmography, Discussions, Bio, News, Awards, Agent,
. 0 69k -

www.imdb.

Image results for paris hilton - Recort imaces

A
Pret

Results 1 - 10 of about 67,100,000 for paris hilton. (0.23 se

| Ad
Pref

( Search

GOugle

Web Maps News Video

Hilton Hotel Paris Sponsored Link

Hilton.c Our best rates guarantsed online. Book at the official Hilton site.
73 s @] Hilton Arc De Triomphe Paris
&
& ™ v hilton.com
K3 Courcefes.
3 @ 8 (3 51, Rue Courcelles
< ) 75008 Paris, France
Parc de +33 158 36 67 00
@ @““-‘ : Gt directions
- geme Am| =S
“Great room, so elegant. Business
Bd Haussman®_ Lounge was terrific. Great bathroom.*
v de Fedant )
00 Map data @2008 Tele Atlas

Hilton Paris hotel
The Hilton Paris hotel sits in the shadow of the Eiffel Tower, ... From Hilton Guest Rooms to

Suites, all Hilton Paris hotel rooms have wireless internat

www1.hilton.com/en_US/hilhotel/PARHITW-Hilton-Pari do - 68k -

Accommodations  Dining
View Maps Local Guide

Hilton Arc de Triomphe Paris hotel
The Hilton Arc de Triomphe Paris hotel sits among iconic Paris landmarks, 10 minutes' walk
from the Champs-Elysées. Indulge in the mosaic-decorated spa or ...

www1.hilton.com/en_US/hilhotelPARDTHUindex.do - 68k -
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Cities - google.com

Google =

( Search )

Advanced Search
Preferences

Web Maps News

E5] eins e Lisbon. Portugal
N Rontinha maps.google.com
Queluz - smadora

Camaxldej‘) Start address
Porto Salva b

7 “linda-a Velha Lisboa

eiras pa‘;ode ',
Arcos -

"
Trafaria Bragal Barreiro - Alhos ta
Vedros Moi

Costa d: Cono;()\s Seixal o 74
5 GOt Map et @005 Tele Affas|

Lisbon - Wikipedia. the free encyclopedia

Lisbon (Portuguese: Lisboa, IPA: [lizboe]) is the capilal and largest city of Portugal. It is also
the seat of the district of Lisbon and capital of the ...

en.wikipedia.org/wiki/Lisbon - 210k - Cache

Rio,Tejo ( Get directions |
Favelos a -
g Remember this location

Tourist & Travel Guide | Lisbon Guide

Travel guide about Lisbon, Portugal with detailed information on hotels, restaurants, bars
and shopping.
www.lisbon-guide.info/ - 12k - Cac

Lisbon Tourist Guide and Information
The capital of Portugal since its conquest from the Moors in 1147, Lisbon is a legendary city
with over 20 centuries of History. ...

www.portugalvirtual.pt/_tourismicostadelisboal - 41k - Cached - Similar pages

Results 1 - 10 of about 28,000,000 for lisbon [definition]. {0.12 seconds)

Sponsored Links

100 Hotels in Lisbon

Book your hotel in Lisbon online.
Good availability and great rates!
www.booking.com/Hotels-in-Lisbon

Lissabons Tourismusamt
Alle die Infos, die Sie Uber
Europas beliebte Stadt brauchen.
www.visitlisboa.com

Hotel in Lisbon

60 Hotels - Up to 60% Discount!
Charm, Design, Luxury or Family
www.FastBooking.com

Hotels in Lisbon

Book direct in 50 charming hotels.
Up to 50% discount. No prepayment.
www.Hotels-Direct-Lisbon.com

Top Lisbon Hotels

The Lowest Rates in Portugal.
Book the Top Portugal Hotels Now!
www.Otel.com/Portugal

Lisbon

€ C clectronic commerce group
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Shopping - google.at

buchhandlung wien

- Seiten auf Deutsch

Go Ugle

Web

Suche: ® Das Web

Lokale Branchenergebnisse fir buchhandlung im Umkreis von Wien

A. Buchhandlung am Quellenplatz - Walter
Grossmann - www.bag.co.at - 01 6041230 - [iehr
B. Buchhandlung Lédwenherz - www.loewenherz at -
013172982 - \ehr
. Leporelio Buchhandlung Schiberl & Rledesser
OHG - www.leporello.at - 01 5325512 - Mehr

(o}
D. a.punkt Buchhandlung - www.apunktbuch.at -
E

Dibling #

015328514 - Mehr
. Leporelio Buchhandlung Schéberl & Riedesser
OHG - www.leporello.at - 01 3198612 - Mehr
F. Buchhandlung und Zeitungsbiiro Morawa & Co
www.morawa-buchundmedien.at - 01 5133979 -
G. isbn1-meine Buchhandlung -
H

Mariahilf:
Margareten

www.meinebuchhandlung.at - 0664 1928963 - \Mehr
. Wilhelm Frick Buchhandlung Gesellschaft mbH -
www.prachner.at - 01 5137364 - llehr
|. Buchhandlung Bartalszky - www.bartalszky.at -
01 3190054 - Mehr

J. Buchhandlung Stéhr GmbH
stoehr.at - 01 4061649 - |

@ weitere Erge

Buchhandlung Herder - Wien . Zach-Buch Gmbh : - Das Herbstprogramm ...
Buchhandlung Herder - Wien: Zach-Buch Gmbh. ... Zach-Buch GmbH, Wollzeile 33,

1010 Wien. © 2007 Buchhandlung Herder Zach Buch GmbH, Wollzeile 33, 1010 Wien.
www.herder.at/ - 17k - Ir Ahni n

www.buchhandlung-

von Wien »

( “Suche )

Enweiterte Suche

Einstellungen

- Seiten aus Osterreich

Ergebnlsse 1 10 von ungefahr 787.000 fur buchhandlung wien. (0,08 Sekunden)

Anzeigen

Buchladen Wien

Mit Kartenansicht, genauer Adresse,
Telefonnr. & Homepage: Google Maps!
Maps.Google.at/maps

Bicher finden - AuM

Alles was das Leserherz begehrt.
Spitzenauswahl, schnelle Lieferung!
www.Weitbild. at/Buecher

Jokers Buchhéndler
Exklusive Blcher um 40-90%
reduziert. Schnappchen garantiert!
www.Jokers.at

Buchladen

Blicher von A-Z: Grofte Auswahl,
kleine Preise, schnelle Lieferung.
www.bol.at

Buchhandlungen

Daten von 340.000 Unternehmen
und Uber 3,7 Mio Telefonteilnehmern
www.herold. at

Bucher bei Thalia.at

ec electronic commerce group
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Context transfer - google.at

Google =

Suche: ™ DasWeb _ Seiten auf Deutsch

Ernweiterte Suche

{ Lche ) Einstellungen

Seiten aus Osterreich

Web

Uggs - Amazon.de Anzeigen
Amazon.de  Niedrige Preise, riesen Auswahl und kostenlose Lieferung ab nur
20 EUR

100% Australian Made Uggs
www. SnugAustraliaUggBoots.com.au
Express delivery to Germany. Hurry!

Sale on premium quality uggs boots.

.wwwottoversand,aUSchuhe GrofR Auswahl an Markenschuhen. Jetzt bei

OTTO bestellen!

Official UGG® Auslralia Site — UGG® Boots, Slippers. Sandals. and

e (ibersetzer

Shop the official UGG® Australla site for UGG® boots for women, men and kids.
Also shop our UGG® slippers collections and new UGG® women'’s espadrilles, ...
www.uggaustralia.com/ - 21k - Im liche

Women's UGG® Boots Official UGG® Australia Brand Site

e - Ahn Seiten

Shop Kids Boots, Casuals ... Big Kids
Canada Casuals

Weitere Ergebnisse vt

on ugagau

UGG Boots, Ugags - Free Shipping-[De it en ]
Ugg boots, uggs. Only the genuine UGG Australia brand are actually UGGs. Buy
diract from the arininal anlina retailer Frae shinnina no sales fax

Ergebnisse 1 - 10 von ungefahr 2.710.000 fiir uggs. (0,20 Sekunden)

Anzeigen

Uggs - Huge Sale on Boots

Up to 70% Off, Hurry Sale Ends Soon
Australian Real Sheepskin Boots
www.UggStopSale.com.au

Ugas

Ob Sandalen, Sneakers, Stiefel oder
Ballerinas - Schuhe bei Universal!
www.universal.at/Schuhe

Ugg Boots bei BuyVIP
Finden Sie Ihre Lieblingsmarken im

Shopping-Club zu Outlet-Preisen!
www.buyvip.com

Solid Edge ST (V21)
100x schnelleres Arbeiten im CAD
mit "Synchronous Technology™

www.pbu-cad.at

Ugas

Riesenauswahl zu Niedrigpreisen.
Hunderte von Angeboten: bei eBay!
www.ebay.at

€ C clectronic commerce group
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Context transfer - google.at

Uggs - Al d d Sl

Uggs - Amazon.de Hallo, Dieter Merkl. Wir haben Empfehlungen fiir Sie. (Ausloga ST

Amazon.de  Niedrige Neise, riesen Auswahl und kost amazon' e o e =

20 EUR Dieters Amazon.de Sonderangebote Wunschzettel Gutscheine Geschenk

100% Australian Made U
www.SnugAustraliaUggBoots.col
Express delivery to Germany. Hurry?

U Sale on premiu

Amazon.de

RS 5. (TR

‘ Gutscheine Hollywood Bestseller Sonderangebote Jetzt Verkaufen Disney
v oversand atSchuhe  GroB AuswiQl an Markel .y inq "uggs"
OTTO bestelient Beliebige Abteilung
Englische Bucher Ergebnisse aus allen Kategorien | 1 | Weiter »
Bucher
Schuhe & Handtaschen UGG Women's Classic Short Chocolate, braun von L
Sport & Freizeit Neu kaufen: EUR 199,00
Spielzeug Kostenlose Lieferung moalich.
Musik

Garten & Freizeit

Zeitschriften

Versandart
Jede Versandoption

Artikel, die bei Amazon.de auf
Lager sind

Lieblingslisten

Schuhe & Handtaschen: Alle 56 Artikel ansehen

UGG UGG Beacon 5525-07W, Herren Stiefel, beige,
Neu kaufen: EUR-240.80 EUR 159,90

Kostenlose Lieferung moalich.

Schuhe & Handtaschen: Alle 56 Artikel ansehen

UGG UGG Broome - Leather 5511-07W, Damen Stie
Neu kaufen: EUR-428.88 EUR 199,90

Kostenlose Lieferung moalich.

TU
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No transfer - google.at

Uggs - Amazon.de
Amazon.de  Niedrige Preise, riesen Auswahl und koste

i OJLLe,

[ Mein OTTO  « | [ Service v | [ Zum War
» Kundenkonto » Kontakt =/ 0!
» Presse ‘=_1—° o

100% Australian Made Uggs
Wwww.SnugAustraliaUggBoots.com.au  Sale on premiur | »* NEU im Shop

Express delivery to Germany. Hurry! » Themen Specials
d » Newsletter

Q

| Suchen » l

]i Begriff oder Bestell-Nr. eingeben
Top 3: Lacoste Lego § Onltzr

ottoversand at/Schuhe  Grof Auswahl an Marken

OTTO bestellen!

» Damen

f Weih- Bab: Wasche | Sport
Start |nachten | Pamen | Herven | y;p, Badem. || Freizeit

» Herren

» Kinder & Teens

» Themen

¥ Kataloge

- Bau- %o
Wohnen || Technik || <0, [Prozente

Schuhe

Themen-Specials
Unsere
Bereits OTTO-Kunde? g
J:tzrte:/orteile nulzue':ﬂe Fomaris
» Bestellnummern @
direkt eingeben
(11T} o
€ C clectronic commerce group U
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Where to go from here?

m Text mining

m Concept discovery

€ C clectronic commerce group
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Text mining - Ontology

m Ontology enhancement

e clustering of domain-related terms occurring in free-
form text descriptions according to their similarity (two-

dimensional map display)

e extraction of words/concepts from free-form text
descriptions that are important for specific geographic

regions

BC electronic commerce group
Institute of Software Technology and Interactive Systems

Text mmmg Ontology

Wﬁnmevmnvﬂumlu!wfm L

File Edit View Tab Seftings Go Bookmarks Tools Hef™

29, April 2003

Osterreich / Salzburger Land / Salzburger Sportwelt f Haus Maurer

Haus Maurer
Privatvermieter

Herzlich willkommen in unserem familienfreundlichen Haus.
Fiihlen Sie sich wohl in unseren gemiitlichen Zimmern!

Die neue Achtergondel befindet sich direkt vor unserem Haus.
Damit steht Thnen der Weg zum gesamten Skigebiet, der Sportwelt
Amadé, offen.

X

Wumummmmrﬂmm 0 X
File

Edit View Tab Seftings Go Bookmarks Tools H

<] Back v [> v & (1 @ stop|100 |3 & html!humehimlJ.

Willkommen im Familien-Sport-Hotel! bl
1. Kinder-Sport-Hotel "Osterreichs"”

Urlaub * Sport * Wellness * SpaB - alles direkt beim Hotel. Die
unibertreffliche Kombination von Sport, Wellness und perfektem
Hotelservice in traumhafter Landschaft machen den Brennseehof
mit seiner Anlage zum "urlaubs-idealsten Ort der Welt" fur aktive
Familien und Sporturlauber.

T

Mindestens 10 Sportarten kénnen Kinder und Erwachsene im
Sommer und Winter erlernen, 8 Tennis-Sand-Platze.
Beach-volleyball-Anlage, Streetball, Fahrrader, Laufparcours mit
Karte, Reiten, Golfen, Fischen u. v. m. Tennis-, Segel-, Surf-, Skater-
und Mountainbikeschule direkt beim Hotel.

6-faches-Wassererlebnis: Hallen-Erlebnisbad mit Wasserfall,
Kinderplanschbecken indoor und outdoor, Swimming-Pool am See,
Massage-Whirlpool, Naturbadesee mit 25 °C.

6-facher Sauna-Spal: Finn. Sauna, Krdutergrotte, Aromagrotte,
Infrarotkabine mit Farblicht, Tepidarium “Blue room",
Krauter-Panorama-Sauna am See.

Grozugige Familien-Appartements, Lift, alle Einrichtungen fur
Kleinkinder, Kinderbetreuung (mindestens 60 Std. pro Waoche)
Seichter Badestrand mit Wasserrutsche und Liegewiese (S000 m2),
groBe Kinderspielbereiche, reichhaltiges Animationsprogramm fr
Erwachsene und Kinder,

NEUI! GroBer Wellnessbereich mit modernen Massagerdumen,
japanischem Bad, Fitnessraum mit TV

Bitte besuchen Sie uns auch auf unserer Homepage:
www . brennseehof.com (Einfach WeiterelLink s -rechts oben
anklicken!)

!:_I |
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Text mining - Ontology

m very different styles, texts are written by the
accommodation providers themselves

m accommodation descriptions are dominated by
enumerations of services and facilities

m semantically similar words are located close to each other
regarding their position in the text

m similar structure can be found in other product descriptions

TU

VIENNA
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Text mining - Ontology

m Preprocessing

® remove words other than nouns and proper names to avoid
primary clustering according to word classes

e select words starting with capital letter in german texts
e part-of-speech taggers possible for other languages

TU
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Text mining - Ontology
m Random Mapping

m “true” independence of vector representation is
computationally not feasible

®m assign n-dimensional random vector to each word (n=90)

random values of vector components are drawn from a
uniform distribution => quasi-orthogonal vectors

m sufficient independence of vectors to avoid unwanted
distortions

e C electronic commerce group TU
Institute of Software Technology and Interactive Systems VIENNA
Text mining - Ontology
r\n = 130
/ n =90
A
j \
-1 -08-06-04-0.2 0 0.2 0. 6 08 1
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Text mining - Ontology

m a list of terms at different displacements is created for each
word (e.g. all directly preceding terms at position -1)

average vectors are calculated => average context

average context vectors are concatenated to create a
vector description of a word determined by its surrounding
words

m example: Skifahren

e words at displacement -1: Langlaufen, Rodeln,
Pulverschnee, Winter, ...

TU

VIENNA
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Text mining - Ontology

b=l
Ld

average vector x,-/)

word i context vector x;

average vector x,(*¥

r-
[
]

1 111 111
1 111 111
T
1

e bed L L.
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Text mining - Ontology

m Self-organizing map

€ C clectronic commerce group U
Institute of Software Technology and Interactive Systems VIENNA

Text m|n|ng | Ontology

types of
private I ) ( | proper
accomm. : g 2l ﬁan?es

group
fravel

advertising terms
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Text mining - Ontology

m Detail - lower left corner

toilette kuechenblock kochnische bad
suedbalkon essecke wanne stockbett
wohnbereich wohnkueche sofa doppelzimmern
diele couch badewanne doppelbettzimmer
elektroheizung schlafgelegenheit | waschraum dusche
garderobe ausziehcouch doppelbett schlafraeume
doppelwaschbecken | vorraum schlafmoeglichkeiten | zimmerausstattung
wohnkuechen stockbetten hotelzimmer dreibettzimmer
we kuechenzeile essraum wohnschlafraum
bidet wohnzimmer kochecke schlafzimmer
essplatz duschen zimmer
esszimmer kinderzimmer fliesswasser
doppelcouch schlafraum einbettzimmer
wohnraum wohnschlafzimmer komfortzimmer
flur badezimmer doppelschlafzimmer
wohnstube schlafraeumen
gaestezimmer
e C electronic commerce group TU
Institute of Software Technology and Interactive Systems VIENNA
Text mining - Ontology
stunning diversity of terms describing very similar concepts
example: terms describing recreational facilities having in
common that the vacationer sojourns in a closed room with
well-tempered atmosphere:
e Sauna, Tepidarium, Biosauna, Krautersauna,
Finnische Sauna, Dampfsauna, Dampfbad, Thermarium,
Infrarotkabine, ...
e C electronic commerce group TU
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Text mining - Geography

® rank terms according to their importance for a specific
geographic region

m based on occurrence frequencies in text documents

m different granularities

federal state

e region

e City

[ J

TU
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Text mining - Geography

= f, ... number of documents related to a region k£ where term
i OCccurs

m N, .. number of documents related to a region &

¥fik 1
=——X
Nk rfi
Ni
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Text mining - Geography

m w,=1, if term i occurs only in documents of region & and
nowhere else
m if w,<l:

e w, as well as the standard deviation of a term’s weights
indicates its distribution and can be used as a measure
for ranking

e stop words (and, the, ...) and general terms (urlaub,

gast, ...) are evenly distributed => low standard
deviation

€ C electronic commerce group TU ‘
Institute of Software Technology and Interactive Systems VIENNA
Text mining - Geography
m Example - Vienna
rank | term rank | term rank | term

1 stephansdom 11 mariahilferstrafie 21 biedermeierstil

2 ringstraflle 12 | einkaufsstrafien 22 | westbahnhofes

3 staatsoper 13 | burgtheater 23 | walzer

4 stephansplatz 14 | air 24 | vollklimatisierten

5 mariahilfer 15 | u-bahnstation 25 | uno

6 westbahnhof 16 | riesenrad 26 | spittelberg

7 schonbrunn 17 raimundtheater 27 | parlament

8 ringstrasse 18 | ké&rntnerstralle 28 | opernkarten

9 prater 19 | donauinsel 29 | altwiener

10 wien-aufenthalt 20 | museumsquartier 30 | wienerberg
€ C clectronic commerce group TU
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Text mining - Geography

m Example - Crossing borders

Terms Federal States
Vie Low.A Upp.A St Bgl Sbhg Car Tyr Vbg
Salzkammergut | 0 0 08  0.14 0 0.06 0 0 0
Salzkammergutes | 0 0 0.76 0.11 0 0.13 0 0 0
Salzkammergutseen | 0 0 0.89 0 0 0.1 0 0 0
Arlberg | 0 0 0 0 0 0 0 011 0.89
Arlberger | 0 0 0 0 0 0 0 015 085
Arbergs | 0 0 0 0 0 0 0 002 098
Thermenland | 0 0 0 0.88 0.12 0 0 0 0
Thermenregion | 0 0.13 0.16 0.35 0.36 0 0 0 0
Thermenhotel | 0 0 0.2 0.62 0.18 0 0 0 0
B e L
Text mining - Clustering
m Goal: Grouping of “similar” documents, i.e. documents
covering a “similar” topic
m “Bag of Words” approach for indexing
m tf*idf term weights
m Self-organizing map for clustering
m Results in a "map” of the document space
-> “similar” documents are shown in spatial proximity on
the map
m Examples
e TIME articles from the 1960s
e Country descriptions from the CIA World Factbook
e L




Netscape - [Time Magazine, 10 x 15 SOM] [Hi[=] E3

indian, negotiation,
settlement, delhi,
nehru, india, round,

File Edit View Go Bookmarks Options
‘Window Help

Directory

malaysia,
malayan. brunei,
federation,
borneo,
singapore, abdul.

| pakistan

| soviet, moscow,
nuclear,
khrushchev,
negotiation, treaty,
berlin, west, russia,
agreement, pact,

| undergo, test

' austrian, people,

| conservative,

' socialist, coalition,
‘ argument, austria,
| ministry

| souvanna,

' geneva, red,

| laotian, pathet,

|viet, vientian,

| plain, laos, jarr,
1 kong. neutrality

]
[»]

[ ]
[

| viet, saigon,

' catholic, religious,
| priest, blame,

| monk, diem,

| buddhist, quang

| viet, saigon,
| vietnamese,
| crusage, dinh,

T}T}ﬂ :

=]
5
o]

malaya,
indonesia,
philippines,

o rahman, tunku

nuclear,
multilateral. crew,
european,
manned, all,
polaris, fleet,
britain, europe,
submarine,
deterrent,
contribution, ship,

' nato

deterrent, nato,
missile, all,
nuclear,
submarine,
multilateral,
nassau, skybolt,
gaulle, france,
' polaris

common, ivanov,
debate, tory,
christine, profumo,
keeler, ward,

4 macmillan, wilson
girl, ivanov, keeler,
profumo, christine,

'\ ward

| diem, monk, i >
ita: Décument. Done | &7
| barricade, blame,
thuc, cong, south, viet,
| catholic, religious, vietnamese, dinh,
| buddhist lodge, cong,
ec 1 saigon, diem,
electroni minh, monk,

Institute of Software

pagoda, buddhist

" Christmas Island  Norfolk Island Guam  American Samoa Marshall IslandsPapua New Guinea  Tonga sacTome ' - Chad Burundi
Cocos Islands  Saint Pierre North. Mariana lslands Micronesia  Solomon Islands Western Samoa Mali Rwanda
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Concept discovery

m Motivation: create research instrument that

e transcends traditional, keyword-based search engines by
uncovering different (context-sensitive) meanings of
concepts and their relations to other concepts

e uses the Web as information source being independent
of manually created annotations

m 4-phase process, 2 iterations
m current prototype uses Google, Altavista, Yahoo!
m js-a relations

€ C clectronic commerce group U
Institute of Software Technology and Interactive Systems VIENNA
Concept discovery
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Concept discovery - Iteration 1
Document Collector (Phase I)

m initial query term(s) provided by user
e.g. Multiple Sclerosis

m creation of search engine-dependent queries
e.g. google: “Multiple Sclerosis is (a OR an OR the)”

m send queries to search engines
m collect lists of URLs and merge
m retrieve documents

that’s important
to find relations describing
what something is rather

than how
e C electronic commerce group TU
Institute of Software Technology and Interactive Systems VIENNA
Concept discovery - Iteration 1
Preprocessor (Phase II)
m cleaning of documents, conversion to plain text (currently
PDF, RTF, HTML)

m HTML: improve punctuation based on tags
e C electronic commerce group TU
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Concept discovery - Iteration 1

Syntax Analyzer (Phase III)

m sentence splitter
m selection of relevant (matching) sentences
m Part-of-Speech tagging and noun phrase chunking

EC electronic commerce group
Institute of Software Technology and Interactive Systems
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Concept discovery - Iteration 1

Concept Identifier (Phase 1V)

m select first noun phrase after verb
®m add concept to graph, if not already present

EC electronic commerce group
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Concept discovery - Iteration 2

m for each identified concept from the first iteration, apply
Phase I-IV with two important differences:

e query generation in phase I:
“is (@ OR an OR the) <concept name>"

e concept selection in Phase IV: select first noun phrase
before the verb

EC electronic commerce group TU
Institute of Software Technology and Interactive Systems VIENNA
Concept discovery
m Example: Microsoft Windows
m [teration 1
e “Microsoft Windows is (a OR an OR the)"
e Result of Iteration 1: e.g. operating system
m [teration 2
e “is (a OR an OR the) operating system"
e Result of Iteration 2: e.g. Linux, MacQOS, Plan 9, CentOS,
EC electronic commerce group TU
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Example: Multiple Sclerosis

primary demyelinating disorder
most common cause of neurologic disability in young patents

unpredictable disease with an unknown cause
commeon chronic disease of the nervous system

most common disabling ilness affecting young adults
central nervous system demyelinating disorder

neurological disease with a lot of unknowns

factfilled compre hensive guide
inflammatory tcelimediated autoimmune disease
focus of abundant research

wasting disease with a number of different forms
organ specific autoimmune disease orchestrated by autoreactive t cells
fourth leading cause of disabiity among american women
immunemediated disorder of the central nervous system leading

nmon nontraumatic disorder of the central nervous system in young adults

multiple sclerosis  cential nervous system aflammatory demyelin
demyelinating diseas:

nervous system
recognized disorder of african americans

demyelinating process presently
most common cause of intefnuclear ophthaimoplegia

onic demyednating inflammatory disease of the central nervous system
chronic neurological condition demanding a broad range of interventions

enigmatic disorder of the nerve fibers of the brain
devastating disease that attacks the mylination on the axons of neurons

chronic inflammatory disease of the central nervous system with a genetic component
most common disabling disease ol the central nefvous system in adults

denomination of a disorder

most commen degenerative inflammatory neurolo: u

international problem that attacks the world
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Interesse noch nicht komplett
vergangen?

m Zwei recht dicke und ganz feine Bucher (mehr oder
weniger) zum Thema (naturlich viel ausfuhrlicher)

m C. D. Manning & H. Schitze: Foundations of Statistical
Natural Language Processing. MIT Press. Cambridge, MA.
2000.

m C. D. Manning, P. Raghavan, H. Schltze: Introduction to
Information Retrieval. Cambridge University Press. New
York, NY. 2008.

Available online at http://www.informationretrieval.org/
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Remember, we live in a world of
digital divide :-(
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