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EmékTaon ETrepwtnong
(Query Expansion)

In relevance feedback, users give additional input
(relevant/non-relevant) on documents.

In query expansion, users give additional input (good/bad
search term) on words or phrases




EmékTaon ETrepwrnong
(Query Expansion)

* Tommkn AvaAuon

— AvaAUoupe Ta (Kopugaia) éyypaga TG amdvinong
» KaBoAiky AvaAuon

— AvoAUoupe 6Aa Ta £yypaga TnNG OUAAOYNG
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Emékraon Emrepwtnong (Query Expansion)
TotmikA AvaAuon (Local Analysis)




Autoparn Tommkn (Emtéma) AvaAuon
Automatic Local Analysis

* Metd TnV dIaTUTTWON TNG ETTEPWTNONG, AVAAUCE (OTATIOTIKA) TIG
AECEIC TTOU gu@aviCovTal HOVO OTA KOPUPAia avakTnPéva Eyypaga
— T.X. €mMAEyoupe TIG 10 TTIO CUXVA EPPAVICOUEVEG AEEEIC TV KOpUPaiwy 5
EYYPAQWV
* To ouoTnua TTapouaiAlel OTO XPNOTN TIG TTIO OUXVA EJPAVICOUEVEG
AECEIC Kl 0 auTOG €TTIAEYEI EKEIVEC TTOU BEAEI va TTPpOCTEBOUV OTNV
ETTEPWTNON
— €VOANOKTIKG n €TTIAOYN UTTOPEI va yivel auTtouaTta (Xwpeig Tnv TTapEéupaon n
ouyKkaTdabeon Tou XprRoTn)
« ETmidpaon otnv ammoTeAeOPaTIKOTATA TNG AVAKTNONG
— O1 acageig (1 apgionueg) Aégeig dnuioupyouv Aiyotepa TTpoBAAuaTa (atr OTi
oTnv KaBoAikr avédAuon — Tnv otroia 8a avaAUCOUNE TTAPAKATW)
— [Mapddeiyua: pye ToTKA avdAuon n erepwtnon “Apple computer” utropei va
emekTaBei otnv - “Apple computer Powerbook laptop”
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[Mapadelypa eQapuUoyng

YO ARE HEEE = Home = My InfoSpace = Meta-Search = Weh Search Fesults

Web Search Results

Your Search Re

Ijag"JElr Search | Select: IWEb j

[ Yellow Pages [ White Pages [ | Classifieds

re you loaking for?

Jacksonville Jaguars Jaguar Car Elack laguar Jagquar Xka
wiild Jaguars Jaguare Jaguar Accessories Jaguar Automobile

Also: see altavista, teoma
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YAHOO! SsEARCH

Search Results [+

Web | Irmages | Yideo | Local | Shopping | more »

E.Jaguar

|[ Search | Advanced Search

1 -10 of ghout 45 700,000 for Jaguar - 0.21 sec. (Aboutthiz page)

Also try: jaguar cars, jaguar animal pictures, jaguar parts, jaguar pictD
( More. .

« Jaguar

wewrw. Shopping. com - Millions of Products from Thousands of Stores All in One Place.

« Jaguar Xk

SPONSOR RESULTS

Cars. InfoSpot1000.carm - Seeking Jaguar xk Info? See The Results You Want Mow.

« Jaguar Cars

cars.nextag.com - Compare multiple free quotes on a new car from local dealers.

1. Jaguar

Official site of the Ford Motor Cormpany division featuring new Jaguar models and local dealer

information.

wanw. jaguar.caorn - More frorm this site

CS463 - Information Retrieval Systems

Jaguar Merchandise Eook

Jaguar

Shap for Car Parts. Compare
products, stores & prices.
wewwy. Dealtime. com

SPONSOR RESULTS

Buy Jaguar merchandise Book at
SHOP. C:OM.
wanewy, SHOP. com

Jaguar Natural Spray on

Cataloglink
Find Jaguar natural spray on

Totalanl il

Yannis Tzitzikas, U. of Crete
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MyStuff | Settings

Marrow
Jaguar Cars

Black Jaguar

Cat Jaguar

Jaguar Big Cats
Jaguars Habitat

What Do Jaguars Eat
Panthera Onca

Where Do Jaguars Live

Mlare »
Expand
Cheetah
Ferrari

Mare »

Related Names

Jaguar | Save

Kingdom: &nimalia Plwlum: Chordata Class:
lammaliz Order: Carnivora Family: Felidae
Genus: Parthera Species: Parthera onca
The biggest and most powerful Morth

Source American cat, the Jaguar is the anly one that
roars. It moves over a large home range with
a diameter of 3 to 15 miles (5-25 km) where
prey is abundant, larger where prey is
scarce. This cat hunts... Mare »
Keay Facts | Images | Encyclopedia
Jaguar

Gama actual, concesionarios, historia, noticias, anuncios y
semicios financieros.
o - wenw jaguar.com/f

Jaguar (Fanthera oncal

Jaguar (Panthera onca) facts, photos and videos. ... The

Jaguar is the largest cat in the Western Hemisphere and the third
largest cat in ..

o - wew thebigzoo.com/nimals/Jaguar.asp - Cached

Jaguar

The jaguar measures five to six feet from its nose to the tip of
its tail and weighs 140 to 220 pounds (fermales are slightly smaller).
@0 - weew kidsplanet. org/ffactsheetsffaguar html - Cached

Jaguar

1A 1 £ILLINGADY, U. Ul UITLT

=]

[E Dictionary
Definitions of ‘jaguar’

{jagwar, jagyT—-ar) ) _1 gefintior
The American Hertage® Dictions
jaguar [N A large feline mammal
[Panthers onca) of Central and South
America, closely related to the leopard =
having a tawny cost spotted with black
rozettes.

¥ All Music Guide

L Jaguar
BY: Fred Small
Yhether an artist is
conserative, centrist,

liberal or downright radical, there
nnthinrt weennn with nettine nn g




210 groogle/mitos

A very simple technique is currently supported:

— For each term t; that appears in the top L (by default L=5) documents returned by the
Query Evaluator, we sum its term frequencies (i.e. all tf; where j in top-L documents)
and we recommend to the user the S terms (by default S=5) with the highest
accumulative frequency.

roogle | searcn |
@ m T T OS Advanced Search

Results per page | 10

ist of documents matching thew

ou can expand your query @ith: [] avarcrno [ T [ ninpogop [ assign [ praject

HY-A63 ZugTruara AvGrTnons [ TA Do

IR Link Analysis 5556 Solutions Project GRoogle 24 .
hitp: e o5 uac gr80~hyd B352006fenfassignments hirnl - 1162813764000 - 6KB  Cached [matk asspam]

Table 9. Query Expansion Examples Table 10. Query Expansion Average Times
Imitial Query Ezrpanded Terms L [T'ime (sec)
1|retrieval imag [mediclindex [storag |svstem 5 0.002
2|web system |servic|page |process|cours 10] 0.003
3|user interfac|layer |system|develop|softwar 15] 0.004
20] 0.004
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Autouarn Tommkn (EmToma) AvaAuon

TeXVIKEG AQUTOPATNG TOTTIKNG avAAUONG

* Association Matrix
— based on the co-occurrence of terms in documents

» Metric Correlation Matrix
— based on the co-occurrence and proximity of terms in documents

* //Scalar Clusters
 //Local context analysis
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(a) Association Matrix and Normalized Association Matrix

D: 1a £yypo@a TNG AmavIinong Kai wy...w, 0l 0pOI TToU eu@avifovTtal o€ auTd.

Wi Wy Wa i, W, Cij: Correlation factor between
Wl Cll C12 Cl3 ..................... Cln term i and term j:
W, | Cxn
Ws | Cg Cj = Z fi x fjk
. . dyeb
W, | Cy f; - frequency of term i in document k

* Normalized Association Matrix
— Frequency based correlation factor favors more frequent terms.
— Normalize association scores{, _ Cij
ij
— Normalized score is 1 if two terms have the same frequency in all documents
in D.

A6 auTdv ToV TTivaka UTTopOoUUE va BpoUuE TOUS OPOUC TTOU Eival IO KOVTA O auToUC TN
emepwrnong (Buunbeite kai Tov mivaka ouox£Erions oro fuzzy model Tou paBnuarog 4)
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(b) Metric Correlation Matrix

» Association correlation does not account for the proximity of
terms in documents, just co-occurrence frequencies within
documents.

« Metric correlations account for term proximity.

V;: Set of all occurrences of term i in any document in D.
r(k,.k,): Distance in words between word occurrences k, and k,
(= if k, and k,are occurrences in different documents).

1
o 22 k)

kueVikVer
* Normalized Metric Correlation Matrix G
— to account for term frequencies: i ’\/i‘x’\/j‘
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Query Expansion with (Association or Metric) Correlation Matrix

Wy Wy Wa eoeeeeeeeeneenea, W,
Wl Cll C12 Cl3 lllllllllllllllllllll Cln
Wy | Cx
W; | Ca
Wn Cnl

* For each term i in the query q, expand query with n terms, those
with the highest value of c;.

* This adds semantically related terms in the “neighborhood” of the
query terms.
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Autopatn KaBoAikry AvaAuaon
(Automatic Global Analysis)




Autopatn KaBoAikry AvaAuaon
Automatic Global Analysis

* [1poodlopIoudS PaBPOU opoIdTNTAG HETACU TWV OpwV BACEI
OTATIOTIKAG avaAuong 0AGKANPNG TNG OUAAOYNG

— YTTOAOYIONOG TTIVAKWY CUCXETIONG (association matrices) TTou
TTOOOTIKOTTOIOUV TNV OPOIOTNTA PETASU TWV OpwV avdaAoya Pe To TTOOO cuXvd
ouveugaviovral

« ETmékTaon emepWTNONG ME TOUG TTIO OPOIOUG OPOUG.

« ETmidpaon otnv ammoteAeouaTiKOTNTA TNG AVAKTNONG

— O1 acaeic (A appionueg) AéEeig dnuioupyouv TTepiocooTepa TTPORAANaTA (aTT
OTI TNV TOTTIKI avAAuon)

— Mapdadelyua: pe kaBoAikr avéAuon n emepwTtnon “Apple computer” utropei
va emrekTaBei otnv “Apple red fruit orange computer”

Mia Auon:

— Query Expansion Based on a Similarity Thesaurus
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Query Expansion Based on a Similarity Thesaurus

* Baoikn 10éa

— O1 6pol TTou TTPOCTIBEVTAI OTNV ETTEPWTNON KaBopiovTal e Baon TNV
atrooTacn Toug atrd oAGKANpPN TNV erepwTnOoN (Kai 6x1 Baoel TNg
ATTOOTACHG TOUG ATTO KABE OPO TNG ETTEPWTNONG EEXWPIOTA)

e 2TNV avTiBeTn TTEPITITWON Ba EiXAUE:
— “Apple computer” — “Apple red fruit computer”

« Evw Twpa
— “fruit” not added to “Apple computer” since it is far from “computer.”
— “fruit” added to “apple pie” since “fruit” close to both “apple” and “pie.”
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Query Expansion Based on a Similarity Thesaurus

* Tpotrog
— 'Eotw N €yypaga, t 6pol K={k1,... kt}
— lMapioTdvoupue KABe 6po ue Eva didvuoua otov Xwpeo Twv N diaoTdoewyv

* Eival oav va €Xxoupe avTIoTPEWE! TO POAO TWV OPWV KAl TWV EYYPAPWY: EXOUUE
AoITTOV pia dIAVUCUATIKY TTAPAoTACT TWV OpwV (KABE £yypa@o aTTOTEAE PIa
d1doTOON OTO XWEO TwV diavuoudTtwy). MNMpoocapudlouue 1o oxnua Bapuvong TF-
IDF Bdoel autriig TG Bewpnong.

P itf: Inverse term frequency (1o avdAoyo Tou
Ki = (Wig,..., Win ) idf):
fio Num of terms in the collection
(05+0.5 1 )itf itf. =
max j ( fij) J

Num of distinct terms in dj

Wi =
! J3N. (05+05 il )22
=1 max) (fij)” )
<avdAloyo Tng Bapuvong TF*IDF pévo trou edw
XpnoligoTroloUue To TO inverse term frequency.
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e YTTOAOYIONOG OuOoIOTNTAG OUO OPpWV e

— (T1.X. M€ EOWTEPIKO YIVOUEVO)
* Ta BAparta yia Tnv €TEKTACN TNG

ETTEPWTNONG 8— Sw v
— (1) Represent query in the concept space B ¥ 1971
that we used to represent terms I€q

A 4

sim(g,ky ) = €k,

— (3) Expand q with the top r ranked terms. W sim(q, k)
The weight of each added term ku is set ugq' — ZWiq

kjeq

— (2) Compute sim(q,ku) for each ku

A 4

* Results
— 20% improved retrieval performance
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KaBoAikn vs. Emitéomma Avaiuon

* H kaBoAIkl avaAuon €xel HEYAAO UTTOAOYIOTIKO KOOTOG OAAG udvo
oTNV apXn

— UTTOBETOVTAC OTI Ta £yypa®a TNG CUANOYAG Eival oTaBepd

* H 1OTIKA avaAuon €xel ApKETO UTTOAOYIOTIKO KOOTOG Yia KAOE
ETTEPWTNON
— (TTapoAo Tou 10 TTARBOG TV OPWV KAl TWV EYYPAPWYV gival JIKPOTEPO auTOU
TNG KABOAIKNG)

* H 101K avdAuon didel KaAUTEPA ATTOTEAEOUATA
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ETTéEKTOON ETTEPWTACEWYV: ZUNTTEPACHATA

* H eméKTOON TWV ETTEPWTACEWY UE OXETICOPUEVOUC OPOUC UTTOPEI va
BEATIWOEI TNV ATTOTEAECPATIKOTATA TNG AVAKTNONG, 101AITEPA TNV
avakAnon (recall).

* H aAdyioTtn emmAoyr} oXeTICOPEVWV OpWV PTTOPEI VA PEIWOEI TV
akpipela (precision).
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Onoaupoi Opwv kal KaBoAikiq AvaAuon

Onoaupoi Opwv

‘Evag Bnoaupdg TTapExEl TTANPOPOPIES VIO CUVWVUNA Ka
onuacioAoyIkKG KOVTIVEG AEEEIC Kal PAOEIS [see also Sec
7.2.5]

Mapdaderyua:
physician

syn: ||]croaker, doc, doctor, MD, medical, mediciner,

medico, ||sawbones
rel: medic, general practitioner, surgeon,

Online-Bnoaupoi:

— Roget’s thesaurus

— INSPEC thesaurus

— WordNet (http://wordnet.princeton.edu/)

— The free dictionary http://www.thefreedictionary.com/

@ LINLLVTLS)
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MyStuff | Settings

Xpnoeic Onocaupou GE’ I
, , , L, Weh | Images | Video | More »
» Eupetnpiaon keipévwv/BIAiwv Pe TTIAOYNA e Q)
épOU GTI'C’) er]O'GUpC') Achvanced Search
* Avalntnon XpnoIJoTTolwvTag 0POoUG ToU s
, aguar L-ars
GF]OGUpOU Black Jaguar

Cat Jaguar

Jaguar Big Cats
Jaguars Habitat
YWhat Do Jaguars Eat

— (autéparn f uoTepa aTTd €TTIAOYHA TOU XPHOTN)

* [a BeATiwon TNS avakTnong Panthera Onca
B , i i YWhere Do Jaguars Live
— Av n amd@vtnon JIag ETTEPWTNONG Eival PIKP, Mare »
HTTOPOUuE va npoceaopups 6poug Baoel Twv Ensini
oX€0€wV Tou Bnoaupou (Cuvwvuua, ..) Cheetah

Ferrari

— Av atmrdvtnon €ival TToAU ueydaAn, TTopouue va

Mare +
oupBouAguTtoUE To Bnoaupod Kail va
P e p Related Names
QVTIKATACTAOOUNE KATTOIOUG OPOUG TNG fosis
ETTEPWTNONG ME TTIO EI0IKOUG. Walf
Ilare »
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9 AIGKpIoT) Onoaupwv

* N\wooikoi Onoaupoi
— [y Roget’s thesaurus. Designed to assist the writer in creatively selecting
vocabulary
* ©Onoaupoi katdAAnAol yia Information Retrieval
— for coordinating the basic processes of indexing and retrieval
— designed for specific subject areas and are therefore domain dependent

— Examples
* INSPEC
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INSPEC thesaurus (for IR)

« Domain: physics, electrical engineering, electronics, computers

» Types of relationships between two terms
— UF: Used For (converse: USE) // .x. USE X onuaivei oTi 0 X €ival 0 86KIuog 6pog
— BT: Broader Term (converse NT)
— TT: Top Node, l.e. root of the hierarchy)
— RT: Related Term

« Example:

— computer-aided instruction
+ see also education
+ UF teaching machines (UF: Used For, converse: USE)
* BT educational computing (BT: Broader Term)
 TT computer applications (TT: Top Node, l.e. root of the hierarchy)
* RT education , teaching (RT: Related Term)
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WordNet (http://wordnet.princeton.edu/)

* A more detailed database of semantic relationships between English words.
Developed by famous cognitive psychologist George Miller and a team at Princeton
University.

» About 144,000 English words.Nouns, adjectives, verbs, and adverbs grouped into
about 109,000 synonym sets called synsets.

Synset Relationships

* Antonym: front — back

« Attribute: benevolence — good (noun to adjective)
+ Pertainym: alphabetical — alphabet (adjective to noun)
« Similar: unquestioning — absolute

* Cause: kill > die

* Entailment: breathe — inhale

*  Holonym: chapter — text (part-of)

*  Meronym: computer — cpu (whole-of)

*  Hyponym: tree — plant (specialization)

*  Hypernym: fruit — apple (generalization)

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete 70




AAT (Art and Architecture Thesaurus)

» Controlled vocabulary for describing and retrieving information:
fine art, architecture, decorative art, and material culture.

* Almost 120,000 terms for objects, textual materials, images,
architecture and culture from all periods and all cultures.

* Used by archives, museums, and libraries to describe items in
their collections.

* Used to search for materials.

» Used by computer programs, for information retrieval, and natural
language processing.
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XapakTnpIoTIKA Onoaupwv

» Coordination Level (BaBud¢ ouvtoviouou)
— refers to the construction of phrases from individual terms
— Pre-coordination: the thesaurus contain phrases
» + the vocabulary is very precise
» - the user has to be aware of the phrase construction rules, large size

— Post-coordination: the thesaurus does not contain phrases. They are
constructed while indexing/searching

» + user does not worry about the order of the words
* - precision may fall
* Term Relationships
— equivalence relations (e.g. synonymy)
— hierarchical relations (e.g. dogs BT animals,)
— nonhierarchical relations (e.g. RT)
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XapakTnpIoTIKG Onoaupwv (2)

Number of Entries per Term
— preferably: a single entry for each thesaurus term

— however homonyms does not make this possible

» parenthetical qualifiers:
— bonds(chemical), bonds(adhesive) // xnuikdg deopdg / UAIKO OUyKOAANGNG

Specificity of Vocabulary

— high specificity -> large vocabulary size

Control of Term Frequency of Class Members (for statistical thesauri)
— the terms of a thesaurus should have roughly equal frequencies

— the total frequency in each class (of terms) should be equal
Normalization of Vocabulary

— terms should be in noun form

— other rules related to singularity of terms, spelling, capitalization,
abbreviations, initials, acronyms, punctuation
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TpoT1Tol Kataokeurng Onoaupwyv

[A] XelpoTtroinTn Anuioupyia

[B] AutépaTtn Kataokeun

[B.1] amré ouAAoyn KEIPEVWV
MpoUTTé0eon: Na UTTAPXE!l MIa HEYAAN KOl QVTITIPOCOWTTEUTIKI) GUAAOYH KEINEVWV

[B.2] attdé cuyxwveuon aAAwv Bncaupwv

MpoUutréBeon: Na utrdpyxouv >2 diaBéaiuol Bnoaupoi yia TRV TTEPIOXH TTOU PAG
evOIaQEpEl
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[A] XelpoTrointol ©noaupoi (d1adikaaia KATAOKEUNG)

 define subject boundaries
 partition into divisions and subject areas

» collection of terms

— sources: encyclopedias, handbooks, textbooks, journal titles, catalogues,
other thesauri, subject experts, potential users

» analysis of terms (synonyms, hierarchical structure, definitions,
scope notes)

* reviewing phase

 delivery in both hierarchical and in alphabetical arrangement
* maintenance (new terms, etc)

Very long, laborious and costly process
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EtrékTaon emepwtrioewyv Bdoel Onoaupou
Thesaurus-based Query Expansion

* TpoT1TOC:
— TNd& kdBe 6po t NG eTTEPWTNONG, TTPOCOECE OTNV ETTEPWITNON TA CUVWVUNQ
Kal TIG OXETIKEG AECelg (related terms) Tou t
— Ta Bdpn Twv VEWV AECEwV PTTOPET va gival XOUNAOTEPA TWV BApWV TWV
AECEWV TNG APXIKAG ETTEPWITNONG
— E.g. of a WordNet-based Query Expansion
+ Add synonyms in the same synset.
* Add hyponyms to add specialized terms.
* Add hypernyms to generalize a query.
* Add other related terms to expand query.

* ATmrotéAeopua
— Auavel Tnv avakAnon (recall.)
— Mrmropei va peiwoel TNV akpipela (precision), 1d1aitepa OTav n €TEPWTNON
TTEPIEXEI AUPIONPES AEEEIC
* “interest rate” — “interest rate fascinate evaluate”
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[B1] Autoparn Karaokeur) Onocaupwyv atro Keipeva

* H karaokeun (a1mé avBpwI1ToUug) VOGS Bnoaupou cival TTOAU XpovoBopa Kal dev
uTTdpxXOoUV BNoaUPOi yIa OAEC TIGC YAWOOEG

*  O1 TTANPOYOpPIEC TTOU PTTOPOUNE VA XPNOIUOTTOINCOUNE aTTo £vav Bnoaupd
TTEPIOPICovTal OTIG OXETEIG TTOU UTTOOTNPICEI 0 Bnoaupdg

* 18éa: MTTOpOoUpE VO AVAKAAUWOUUE ONUACIOAOYIKEG OXECEIG HETASU AéSewV
aVvOAUOVTOG OTATIOTIKA M1 HEYAAN CUAAOYN KEINEVWYV

* 274010
— 1/ Karaokeun AséiAoyiou
— 2/ YmoAoyiouog opoiornrag pueraéu opwv
— 3/ Opyavwon (ouvnlwcg ispapxikn) rou AséiAoyiou
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Autouarn Kataokeur) ©Onocaupwyv atro Keipeva (I1)

1/ Kataokeur) Ag¢lAoyiou
— Amoégaon: MNMoiog BEAoupe va gival o BaBuog e€i1dikeuong (desired specificity)
« if high then emphasis will be given on identifying precise phrases
— O1 6pol (terms) ptTopouyV va eTTIAEYOUV OTTO TOUG TITAOUC, TIG TTEPIANWEIS
(abstracs), | akoua kal ato 1o mARpeS Keiuevo (full text)
— Normalization: stemming, stoplists
— Criteria for selecting a term:

 frequency of occurrence (divide words to 3 categories: low, medium, high,
select terms with medium frequency)

» discrimination value ~ idf

— Karaokeun gpdoewyv (phrase construction) av kdri T€tolo gival emOuunTo
(BupnBeite coordination level)

2/ Y1ToAoyIiopo¢ Ouoidtnrag uetacu opwyv
— lMapadeiypara perpikwyv: Cosine, Dice
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Autouartn Kataokeur) ©Onoaupwy atro Keipeva (I11)

3/ Opyavwon (ouvnlwcg ispapxikn) rou AséiAoyiou

» OTtroloodATTOTE aAYOPIBUOC clustering pTTopEi va xpnoipoTroinoei

‘Evac aAyopiBuoc via iEpapxikn opyavwaon evoc AsCiAoyiou:
1/ Identify a set of frequency ranges

2/ Group the vocabulary terms into different classes based on their
frequencies and the ranges selected in Step 1. There will be one
term class for each frequency range

3/ The highest frequency class is assigned level 0, the next level 1,
and so on

4/ Parent-child links: The parent(s) of a term at level i is the most
similar term in level i-1 (a term is allowed to have multiple parents)

5/ Continue until reaching level 1
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Mapadeiypa pe 3 KAACEIC OUXVOTATWY

2uxvoTnTa
EPQAvVIONG

1 1
Computer Elbatabases IRs: SQL TF-IDF

Computer
Databases / \
IRS Databases IRS

$ sQL TF-IDF
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Case: grOOGLE’2007

(1) Compute the minimum and maximum frequency of the words in the lexicon
(denoted by df,, and df,,,. respectively).
(2) Partition the interval [dfyn,dfme| into L successive intervals (where L is

them with levq, ..., levy respectively.
(3) Ignore the intervals corresponding to low frequencies, specifically keep only
the M intervals with the highest frequencies (M is administrator-provided

and it should be M < L), i.e. keep only levy _pr—y...., levg.
(4) Assign to each of these M intervals those words whose frequency falls to that
interval.

(5) For each word w; of level z (where 2 < L — 1) connect it with the most
"correlated” word of the level z + 1 (that word will be the "parent” of w;).

Regarding step (5). the correlation ¢;; between two words w; and w; is computed
using the formula:
Cij = Z tfi X tfjk (1)

dreD

where # ;.. is the frequency of term 7 in document k.
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(cont)

As an example, Table 11 describes the partitioning obtained assuming L = 20
(for each level the table shows the number of words that belong to that level).
To construct the taxonomy we have considered only the last 5 groups (empty
groups, like level 19, are considered as non existant). So the taxonomy includes
35 words in total. After creating the connections between words we realized that
each word has an average of 1.4 child nodes.

Low frequency High frequency

Level 1 2 3 |4 [5 [6 |7 (8 10]11]12{13] 14| 15{16] 17| 18] 19]20]

e

=1

o
[
sy ]
b
b
[uhy |

Num. Of Words|217142]1103]523|292{199|128]83|83 1sfisfiafryz [8 [2 [0 [4

The reason for partitioning words into groups (according to their frequency) is
for avoiding computing the correlation matrix between all pairs of words (which
would be formidably expensive’). In addition, ignoring those words that occur
rarely further improves efficiency (as more than 95% of the vocabulary has a
very small document frequency) and does not harm the quality of the result
as these words do not describe the main concepts of the document corpus, and
we have not anyway adequate statistical information to connect them right in a
hierarchy.
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(cont)

Resulting taxonomy: As you can see this taxonomy is not very good/useful

<1> http . ]

<2> system Possible improvements:

S « Better vocabulary construction

<3.1.1> url — The terms with high frequency are not very informative as

:g] 1;; matp y you can see (e.g.. http, system, url, ...). Therefore we

<3112 12602’)"n2[nun should try the middle levels.

<3.1.1.2.2> gener — Furthermore if we had selected words that appear only in

:g] 1 % 2; ?(E?enc titles/abstracts then we would avoid words like: http, url, ..

<3.1.1.2.5> web — The user at run-time could even specify how

<3.1.1.3> page specific/general the taxonomy should be (his/her choice

:g} 1 g ;z g?)i:)hc would determine the visible part of the taxonomy)

:g] jl 4> document * Other improvements

<311 gz 3g(|:veesrsé — It's better to show the original words (rather than stems)

<3.1.1.7> data — Use phrases instead of single words as terms

< >

<§:]] :;SStirﬁgOCGSS Low frequency High freememey—

<3.1.3> base 1 2 3 2 |5 [6 A7 |89 Jofiafeefra] ™ is]ie[rr]is]of

<4> inform OF Words|217142[1103]523]202[199] 12&Qlg3[53[52[25] 1S ISl 1H7_[8 [2 [0 ]+~
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Autépatn Kataokeun lepapxiwv
[M. Sanderson and W. B. Croft. Deriving concept hierarchies from
text. In SIGIR’1999]

« Given two terms x and y from a document collection, we say that x subsumes'y,
and we write x — vy if: P(x]y) > 0.8 and P(y|x) <1

P(x]y) is the probability that term x occurs in a document, given that term y does

* This technique leads to creation of a hierarchy of terms, where
— General terms appear as top-level categories
— More specific terms appear as lower-level categories

e Pros
— Simple and effective
« Cons

— Requires n2 computations of conditional probabilities, where n is the number of terms
in the collection

— Requires the terms to have a unique meaning

» However If we use this technique only on query results and by using only terms that
appear more frequently in the query results than in the whole collection. then this lessens
the problem of ambiguity and reduces the number of terms that form the subsumption
hierarchy.
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Autépatn Kataokeur) MNMoAuedpikwy lepapxiwv
[Automatic Construction of Multifaceted Browsing Interfaces,W. Dakka, P.
Ipeirotis, K. Wood, CICK'05]

* It describes an approach for constructing multifaceted hierarchies.
» Includes methods for selecting the best parts of the generated

hierarchies when it is not possible to fit all the categories on screen

* Experiments with real-life data sets indicate that automatic
construction of multifaceted interfaces is feasible, and generates
high-quality hierarchies
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A Data Mining approach
(to organize the set of terms hierarchically)

+ Let I={i,,...i,} be a set of items
* Let D be a set of transactions where each transaction is a subset of |

« An association rule is an implication of the form X->Y where X, Y are subsets of
l and X Y=

A rule X=2Y holds in the transaction set D with
— confidence c if c% of the transactions in D that contain X also contain Y
— support s if s% of the transactions in D contain X UY

Consider the case of an IR system. In that case
» The set | could be the set of all terms (the vocabulary)
» The set D could be the set of binary vectors of the documents

* Arule XY would be an implication between set of terms
— If [X|=]Y|=1 then the implications are between single terms
— If |X|=]Y|=2 then the implications are between pairs of terms

» So we could exploit data mining algorithms to get a taxonomy from an IR system
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