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Dealing with word meanings in information

retrieval
B Example:
e

Synonyms: Search engine shall find documents with vehicle, auto, ...

[San

Homonyms: The system should recognize that bank has multiple meanings.

B Dealing with different word meanings
+ Thesaurus: Explicit representation of term relationships
+ Associative Search: Automatic detection of related terms
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Associative Search: Taking into account the word
»context”

B Two terms are related, if they often occur in the same context

B Context can be
+ the same document
+ the same paragraph in a document
+ in close distance in a document

B The context of a term indicates the meaning of the term

B Example: The term bank

+ in business news, the term bank probably occurs
together with terms like dol lar, assets or share

+ in literature the term bank may occur together with terms
like sit, park, or tree
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Example: The search engine mindaccess

B mindaccess is an associative search engine. For each search
the systems provides
+ aranked list of documents (like any search engine)
+ a list of words related to the search term

. powered with A
CECI i xccoss
_ related terms

ank|
I T
e ]

>
( i & Themenmix o 44 1.10von 1500.. B
AL
@ [E) - kein Titel vorhanden - -~
BANK FAILURE OF ... Oklahoma City_bank , the 44th ... 44th LS, bank Failure this .., United Kontext
inited Banl klahoma, ... of United Bank :
. jon, united, iy, 12,000, sssumptian artered,  Schliisselwsrter

il

e
@E [E] - kein Titel vorhan

d Bank of Ceylon, ... base, the  Kontext
| Bank of Caylan, ...

In, prowisions, foreign, nimal, mbsl, Schliisselwirter

“) mindaccess is a product of Insiders GmbH (http://www.insiders.de)
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How to find related terms: Principle
a2 a3 The index matrix can be regarded as
accident 1 0 1 two vectors
car L0 ¢ document vectors (colums)
cause 0 0 1
crowd o o0 1 ¢ term vectors (rows)
die 1 0 0
drive o 0 1 Information Retrieval:
four 0 0 1 K
heavy 1 0 0 + ranking of document vectors
injur 0 0 1
more o 10 Related terms:
morning 1 0 0 )
people 1 0 1 + ranking of term vectors
quarter 0 1 0
register 0 1 0 H H
o o o 1 Atermt, is related to term t,, if t; and t,
trucker 0 0 1 . H
Vericre o 1 0 commonly occur in many
vienna 101 1 documents
yesterday 1 0 0 .
¢ occur solely in few documents
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Related terms: Associative Search vs. Thesaurus

B Thesaurus: manually specified term relations (RT = related terms)
+ Generally valid, based on word meaning

B Associative search: automatically detected term relations
¢ associative Search does not consider the meaning of terms

+ Term relations are specific for the considered set of
documents. In different document sets the related terms are
different

+ Example:

powered with
o d mmdaccess

: powered with .
@@ CED ' ndaccess
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How to use term relations: Query refinement

B Clicking on related terms extends the query
(and the system re-computes the related terms)

B Useful for homonyms to restrict answer set to correct context

powered with
mmdaccess

ey . Themenmis o 44 Li0ven 1500.. BB
X a)
@E [Z] - Kein Titel vorhanden - A
BANK FAILURE OF ... Oklshoms City bank, the 44th .., 44h U5, bank Failure this .., Urited Kontext
Cklahoma Bank by Uinited Bank of Oklshoms, ... of United Bank Shares, Tnc., ...
aklahoma, fdic, bank, d4h, Failure, milion, united, city, 13,000, assumption, announces, charterad, Schliisselwirter

newly, aceounts, Failad
@E [Z] - kein Titel vorhanden -

BANK OF CEYLOM .. Lanka's largest banke, the government-owned Bank of Ceylon, ... base, the  Kontext

banl's rew chairman . interuiew, The banle aims ko ... the Central Bank of Ceylor, ..,

sartlline b prl g bl gl sl prewtilens i rain plind b Schliisselwirter

enlarge, reduce
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How to use term relations: Query Adaptation

B Often words occur in text together with synonyms or words which
have nearly the same meaning

B |[f relevant documents are not found in the first N documents,
exchange the query term(s) with related terms
¢ other documents with the related terms may be found

9 m-ndacces ‘

Query with car finds
— T I T— 280 documents

Refinement with related
term “chrysler" reduces
to 46 documents

"ES" MM’ Corp vad . Merlh Konbest

m:u pet, neuth, yuse, outpast fae, B, Sebliiceahwksber

Using chrysler alone
finds 128 document,

i.e. new documents
anada Lbd. —_ owned by Chrysler Corp.

are found e B et ] Crevstor e
ol cok, rene, dooe, miopact, colt, mport, suboomauct, halchback, uret, schhitcelwarter

Kontent
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How to use term relations: Text Mining

B Associative Search identifies term relationships

B If a term has surprising relations this can be used as a
starting point for text mining
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Associative Search: User Feedback (1)

powered with
L D daccess ,
et Specify User Feedback:

carcass

B Mark documents as
[ ——1 . b relevant of irrelevant

Jsche Tiger in franzisischem Zirkus geboren =

~
ern ... Drel Sibirische Tiger sind am ... der -jshrige Tiger Mifse sind ... Kontent il EXa' | |p|e .

4
ische Tiger <tvermehran sich ... der Sibirische Tiger vom Aussterben

Sibirische, zitkus, edelstein, péndlope, bordeaus, maise, 4-jihrige, pinder, geboren, figerin, Schliisselwirter
Zirkusdivektar, raubtiers, raubkatzen, frédéric, widbshn

Y s 15y Wi S8 T A e S 4 A e Cebar Vi R B the user is interested in

¢ -Attacke auf der ., sieherdihige weile Tiger Mantecore rpt ., sngefalen, Der Tiger Konteat
schnappte zundchst .., Hals, Der Tiger schlsife den .. passiert o> Der Tiger sei ssit ., d b
harn, vegas, roy, Rschbacher, siefried, show, lokakeltung, erstensatz, magler, beidn, kirvin, Schliisselwarter = ocuments about Sports

Gbarschrift, mortecars, kimph, lebar

‘Schumi" votad athlata of the yasr by Franch newspaper =

v Wioods in Kontext h / h k d
chimpian, nawspapar, schumancher, votad, schumacher, yaar, French, Iriumphed, golfer, schuri,  Schliisselwirter u e/she marks documents
Fequipe, sthlete, Footballer, Janics, sking ar » .
CHE11S) Ea BT e ot orms o Gt o DrommyeAlemne U e where “tiger” occurs in the
Tiger hunter turms .. particulr the tiger . He has .. Cambodia, the tiger isn ... mal reswsrds,  Kontent . N
tiger hurters are .. like the tiger , is anything .. f d
weller, cambodis, conservation, hunters, ouprey, tigers, species, hunting, srimel, wid, hurter,  Schliisselwdrter context of “woods
widif, leopards, animals, creatures . .
[ [Z] NEWS FEATURE: Masters more than usual "race for secand" behind Woods = (Tlger WOOdS IS a golf
Tiger Woods. A ... defending champion Tiger Woods. Bul .. Falter. "He  Tiger ) s the . Kontext

ugusta, woods, masters, mickelson, duval, Fesl, course, year, pul, pulling, confidence, finkhes,  Schliisselwiirter Ia er

@

Jahe nach dem Tigerangriff - Roy Horn feiert 60, Geburtstag mit den Bildern ...

Tiger,, hick das .. dem weiitt2en Tiger Mantecore keine . verloren, Der Tiger seiseinem .. Kontext
row, hern, hne, weil, vegas, sieafried, peoplel, mirags, rallshl, mentecore, magiar, katze, qrai, Schliisselwarter
therapie, chical 3
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Associative Search: User Feedback (2)

o mmdaccess

Applying User Feedback:

| = ranst Tharns o ae Laven v BE

B terms in the relevant
IS ] ke ored st o the s by Frnch . A documents are preferred

Tagar Uieodhin Eantest
harnpisn, Putpipar, tehuminchar, varad, tohumachar, ek, franch, tramphad, golfar, schum,  Seblisnalwirter
Poziicn, alhivin, bbb, jiric, shirma .
(=[] Masters than uswal “race for secend” behind ds =
_ﬂl‘:m':ﬂﬁmd-:';.m Tiger N’; :l . Faller, 'Nli':::'t!ﬂn... Kantest . documents Wlth preferred
sugunta, woodt. marhers, miceison, duval, frel, course, year, pult. puting. confidence. firthes. sehlisselwiirter

. Uy terms have a higher ranking

(e | playull Ed sl il .
Tiwer ook, ludnd .. Konbed
s .o i, ot . v gy, .S hnon . . Sclissalwiirtar

et Example:
D 2] weads, Ronstde sad Sebumschar shorthisted for Laurans swards =

Thper Wotdh it Konteat

wrwbrd, bvoreis, renalde, shympis, woads, dhimpion, sharthited, warld, schumichar, golfur, werdr,  Yehlirialworter

Il et B The first documents only

@S . .
%":fv“' P T T v e ot contain documents with
wandt, goasen, holes, rckls, mutters, hageys, thal, 1-avar, Turder, praved, round, Schlusislwarter . @

R I i Liger® in the context of

Kunlest

o e A el ~,woods"

sngalachs lauger, Toar, ring. push

v Prof. Dr. Knut Hinkelmann Information Retrieval and Knowledge Organisation - 4 Associative Search 1

QE—
Assomatwe Search: User Feedback (3)

K.Hinkelmann ] QQ ., tier

P Dieses Feedback als eigenes Thema speichern

| Dieses Feedback als eigenes Thema speichern:

Globale Suchbereiche

@ "Schumi® woted sthlste oF the yesr by French newspaper =

B9 suchbersiche MEWS FEATURE: Masters more than usual "race For second”
behind Woods =

Sprache 3 Drei Sibirische Tiger in franzdsischer Zirkus geboren =

pesope @ [ 212 Migier Ray SmeR nach Tiaer-&itackes auf der Bihne
Jahrgang un zsin Leben Von Christiane Delrich, dpa =
FEATURE! Tiger hunter burns concervationist in Cambadia By
(=] Bronwyn Sloane, dpa Ed: epa phatos available =
Ein Jahr nach dem Tigerangriff - Roy Horn Feiert 60,

Flgene SuchboCile ] Gehurmag it den Bildern FIKM12/13 worn 28.3.) Yon Barbara

(#13

#labrechen

=g

sweir, mattiace, hole, putt, masters, ¢
day, title

@& [£] woods, Ronaldo and Schuma: Storing Feedback:

Tiger Woods sims ..

mmlren i e [l Feedback can be stored as a topic
e s o o Topics can be applied as filter in

T
e later search

@ [2] kanadier weir gewann Us-M .
Tiow 0 B Topics may be used to sort/rank
skt a5, 4 i search results thematically
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