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Arapbpowon Ardheéng

Kivntpo

Avadpaon Zuvadelag (Relevance Feedback)

Avadilatunwon Enepwtiicewv (Query Reformulation)
AvaBdpuvon Opwv (Term Reweighting)
Enéktaon (Alaotoln) Enepwtnong (Query Expansion),
Avadlatinwon Emepwtiioewy yla 1o Alavuopatiko Movtého

Optimal Query, Rocchio Method, Ide Method, DeHi Method

H évvola tou Optimal (or Best) Query
A&lohbynon

Weubo-avadpaon cuvadelag (Pseudo relevance feedback)
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Enextaon Encpwtnong
(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
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Aradpaotinn Enavénon Epwinuatog

OL péBodol yla tpomomnoinon epWTAUATOG TTOU €xouv Tieplypadel wg twpa
£TUAEYOUV OPOUC aTTO EYYpaPA KAl TIPOCHETOUV KATIOLOUG OTO EPWTNAL.

‘Evag eVOANOKTIKOG TPOTIOC ELval OL XprOTEC VA EMUAEYOUV TOUG OPOUG Tou Ba
npooteBouv oto epwtnua (IQE - interactive query expansion).
To cUuoTnUa EMAEYEL TOUG TILO OXETIKOUG OPOUC

AvalnTNOoEL O TEPUTTWOELG TIOU £XEL avaktnBel Alyn oxetikn mAnpodopia
wddelouvrat oo IQE.

Elvat o mBavo ol xprioteg va xpnotponotioouy IQE oe pia moAUTAoKN 1)
SUokoAn avalitnon.
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Enéxtaon Encpntmong (Query Expansion)

MNw¢ Ba BpoUE TOUG TILO CXETIKOUG OPOUC

« Tomkn AvaAuon
AvaAuoupe ta (kopudaia) Eyypada tng anavinong

« KaBoAikry AvaAuon
AvaAuoupe 0Aa ta €yypada tng cuAAoyYNC
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[Topaderypa e9apUoyYNG

YOU ARE HERE = Home = My InfoSpace = Meta-Search = Weh Search Results

Web Search Results

Your Search Re

liaguar search | Select: IWE!b 'l

[ Yellow Pages [ White Pages [ Classifieds

re you looking for?
Jacksonwille Jaguars Jaguar Car Elack Jaguar Jaguar Xka
wrild Jaquars

Jaguate Jaguar Accessories Jaquar Autormabile

. O xpnotng BAEmeL tig kopudaieg Aé€eLg (ko
Also: see altavista, teoma oxt tyypada)
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Web | Images | Wideo | Local | Shopping | more »

YA.HOO-[ SEARCH [Jaguer | [ Search | Advanced search

Search Results [ 1 -10 of about 45,700,000 for Jaguar - 0.21 sec. (About this page)

Alsotry: jaguar cars, jaguar animal pictures, jaguar parts, jaguar @
ore. .

SPONSOR RESULTS

Jaguar
Shop for Car Parts. Compare
products, stores & prices.
« Jaguar Xk waney, Dealtime.com
Cars. InfoSpot1000.com - Seeking Jaguar xk Info? See The Results You Want Mow.

SPONSOR RESULTS

« Jaguar

w. Shopping.corn - Millions of Products from Thousands of Stares All in One Place

Jaguar Merchandise Book

« Jaguar Cars Buy Jaguar merchandise Boak at
cars.nextag.com - Compare multiple free quotes on a new car from local dealers. SHOP.COR.
waney, SHOP. com
1. Jaguar
Official site of the Ford Motor Company division featuring new Jaguar models and local dealer Jaguar Natural Spray an
informatian. Cataloglink
wiww. jaguar.com - Mare from this site Find Jaguar natural spray on
etalaal inle
CSAGéldeGﬂﬁﬁ‘ﬂBﬂdﬁgiﬁfe%@S%gwms Yannis Tzitzikas, U. of Crete 7 7

MyStuff | Settings

Ask ) b

.com

Jaguar | Save & Images
Kingdom: Animalia Phylum: Chordata Class:
Mammalia Grder: Carnivora Famiby: Felidas

Genus: Panthera Species: Parthera onca

@ The biggest and most powerful North

Source Arerican cat, the Jaguar is the only one that
roars. It moves over a large home range with
a diarneter of 3 to 15 miles (5-25 km) where

Web | Images | Wideo | More »

anced Search

Narrow : : ore »
Jaguar Cars prey is abundant, larger where prey is
Black J scarce. This cat hunts... Maore »
aCksaguar Key Facts | Images | Encyclopedia B Dictionary

Cat Jaguar

Jaguar Big Cats Definitions of 'jaguar’

Jaguar

dagurare Habitat Gamma actual, concesionarios, historia, noticias, anuncios v (jagwar, jagya-a)*) -1 defitof

What Do Jaguars Eat ST TR, The American Heritage® Diction

Panthera Onca @o v jaguar.com/ jagust (N A large teline mammal

Where Do Jaguars Live (Panthera onca) of Central and South
Mare » Jaguar (Panthera onca) Ametica, closely related to the leopard

Jaguar (Panthera onca) facts, photos and videos. ... The having & tavwny cost spotted with blac

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

Cheetah largest cat in ..

Ferrar @ - werw thebigzoo comiAnimalsiJaguar asp - Cached

Mlare » 34 Al Music Guide

Jaguar

The jaguar measures five to six feet from its nose to the tip of

its tail and weighs 140 to 220 pounds (females are slightly smaller).
@Bo - weene kidsplanet. orgffactshestsfaguar html - Cached

L Jaguar
BY: Fred Small
Whether an artist is
conservative, centrist

liberal or dawnright radical, there
nathine weone with sattine on 3,

Related Names
Faord
ol

Jaguar

1ALV MEUITVAl OYdLETTD TS 1 LILLINGD, U. Ul UITLT
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Y10 groogle/mitos

A very simple technique is currently supported:

0 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.

arocgl | _searcn |
@ m T T OS Advanced Search

Results per page | 10+

List of documents matching the M

tou can expand your query Qith: [ avaxtng [ thp [ ninpogop [ assign [ project
HY-463 Zuomuorg Avdkinons [TAn ==t

IR Link Analysis 555 B Salutions Project GRoogle 24 ..
hittp:iwaw cad. Uoc.grE0~hyd B3 2006/ken/assignments.htrml - 1162813764000 - 6KB Cached [mat asspam]

Table 9. Query Expansion Examples Table 10. Query Expansion Average Times
Initial Query Erpanded Terms L |Time (see)
1|retrieval imag |mediclindex [storag [system 5 0.002
2|web system |servic|page |process|cours 10] 0003
3luser interfac|layer |system|develop|softwar 15| 0004
20]  0.004
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Enentaon Encpwinong (Query
Expansion)

Tomuxn Avadvon (Local Analysis)
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Avtopatn Tomun (Emtoma) Avadvon
Automatic Local Analysis

1. Meta tnv dlatunwon Tng eMepWINoNg, avaAuce (OTATLOTIKA) TIG AEEEL TTOU
eudavitovral povo ota kopudaic avaktnuéva yypada (Koltape Uovo thv
anavtnon)

TL.X. EMAEYoULE TiG 10 o ouxva euPavi{OUEVES AEEELG TwY KopUQAiwY 5 eyypapwy

2. To oUOTNUA MAPOUCLATEL OTO XPNOTN TLG Tl cuXVA epdavilopeveg AEEELS Kal
QUTOG eTIAEYEL EKELVEG TTOU BEAEL va tpooTeBoUV OTNV EMepWTNON

evOAAQKTIKA N emhoyn Mmopel va yivel auvtopata (xwpic tv mapéufacn n
ouykatdBeon tou Xprotn)
EniSpacn otnv amoteAeopATIKOTNTA TG AVAKTNONG

Ot acadeic (A apdbionpeg) Aé€elg Snuoupyolv Aydtepa mpofAnuata (art’ OtL otV
KaBoALK) avdAuon — tnv onoia Ba avaAUCOUNE TTAPAKATW)

MNapadetypa: e Tomikp avaluon n enepwtnon “Apple computer” pnopei va enektabei otnv
“Apple computer Powerbook laptop”

Avdktnon NAnpodopiag 2009-2010 11

Avtopatn Tomwun (Emtoma) Avaivon

TEXVIKEG QUTOUATNG TOTILKAG OVAAUGONG
m  Association Matrix

o based on the co-occurrence of terms in documents

m  Metric Correlation Matrix
o based on the co-occurrence and proximity of terms in documents

m Scalar Clusters

m //Local context analysis

Avdktnon NAnpodopiag 2009-2010 12
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(a) Association Matrix and Normalized Association Matrix

D: Ta éyypada tnG andvinong kat t,...t, oL dpot mou epdavifovial og auTd.

b G L, c;: Correlation factor between
tl Cll C12 C13 ..................... Cln termiand term ]
t, | Cx
t, | Cay Cj = Z fio x T,
. d,eD
t, | Cu f,.: frequency of term i in document k
Normalized Association Matrix C.

— Frequency based correlation factor favors more frequent terms. Sij

— Normalize association scores:

Normalized score is 1 if two terms have the same
frequency in all documents in D.

ATtO aUTOV ToV Ttivaka UMopOoUKE va BPoU e TOUG OPOUG TIOU Eival TILO KOVTA OE AUTOUC TG EMEPWTNONG
(BupnBeite kat Tov mivaka cucyétiong oto fuzzy model)

Avdktnon NAnpodopiag 2009-2010 13

(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,
(=0 if k, and k, are occurrences in different documents).

1
2% k)

ky€Vik, eV,

Normalized Metric Correlation Matrix Cjj
— to account for term frequencies: i [\/ | <NV
1
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Query Expansion with (Association or Metric) Correlation

Matrix
£ by Ty eereeeeeersennenan t,
t, [ Cit Cip Cigereeerrmeerinaainns Crn
t, | Ca
t Cyy
tn Cnl

= For each term i in the query g, expand query with n terms, those
with the highest value of ;.

This adds semantically related terms in the “neighborhood” of the query terms.

Avdktnon NAnpodopiag 2009-2010 15

‘ Query Expansion with Scalar Clusters

b byeeerrreeeenen t,
t, [ Cit Cip Cigereeerrmeerinaainns Cu
t | Cx
t; | Cn
tn Cn1

For each query term t,: consider the terms that have similar correlation
values with it

Inner product of the related vectors

Avdktnon NAnpodopiag 2009-2010 16
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Avtopatn Kaboiun Avaivon
(Automatic Global Analysis)
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Avtopatn Kabohnn Avalvorn Automatic Global Analysis

1. MNpoobloplopog Pabuol opoldTnTag HeTafl TwWV OpwV BAOCEL OTOTLOTIKNG
avaluvong
YTOAOYLOWOG TILVAKWY CUCXETLONG (association matrices) 1ou MOCOTKOMOLOUV
TNV OMoLOTNTA HETOEU TWV OpwV avAAoya e TO OO0 cuxVA cuvepdavilovtal
2. EmMéKTaon enepwtnong e ToUg To OOLOUG OPOUG.

EniSpaon otnv amoteAeopatikdTNTA TNG OVAKTNGNG
OL acadeic (7 audpionueg) Aé€elc dnuloupyoulv meplocotepa mpoBAfuata (o’ ot
oTNV TOTIKN avaAuon)
Mapadelypa: pe kaBoAky avaAuon n emepwtnon “Apple computer” pmopel va
enektabet otnv ~ “Apple red fruit orange computer”

Mua Avon:
Query Expansion Based on a Similarity Thesaurus

Avdktnon NAnpodopiag 2009-2010 18
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Query Expansion Based on a Similarity Thesaurus

Baowkn b€a
OL 6pol mou mpootiBevtal otnv enepwtnon kabopilovtal pue Baon tnv
andotacn Toug ol OAOGKANPN TNV emepwtnon (kat oxt PAcel Ing
andoTaor G Toug amod KABe 6po TNG EMEPWTNONG EEXWPLOTA)

Jtnv avtiBetn nepintwon Ba siyape:
“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.”

Avdktnon NAnpodopiag 2009-2010
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Query Expansion Based on a Similarity Thesaurus

Tpomnog
o Eotw N éyypada, t 6pot K={k,,..., k }
0 Moplotdvoupe KABe 6po e éva SLavuopa oto xwpo twv N Stactdoswyv
Eivat oav va éxoupe avtioTtpéPel To pOAO TWV OpWV KAl TwV eyypadwv: EXOUNE AOUTOV
pa Slavuopatikn mopdotacn Twy opwv (kabe €yypado amoteAel g Sidotaocn oto
XWPOo Twv Stavuopdtwy). Mpooapuodloupe to oxfina Bapuvong TF-IDF BAoel autig tng
Bewpnong.

itf: Inverse term frequency (to avahoyo tou idf):

Ki = (Wig,.... Wiy )

Num of terms in the collection
itfj =

(O.5+O.5i)itfj Num of distinct terms in d,
max j ( fjj)

zN (0.5+0.5 fil )2 itf 2 | €avdoyo tng Bapuvong TF*IDF pévo mou e6w
1=1 max| ( fj|) J | xpnotpomotovpe to inverse term frequency.

Wij=

Avdktnon NAnpodopiag 2009-2010

20

Avaktnon MNAnpogopiag 2009-2010

10



Query Expansion Based on a Similarity Thesaurus

YrnevBuuion

idf,= inverse document frequency of term i := log(N/df))

tf; =freq; /max, {freq,}
Ormou

o freq; = mA\nBog epdavicewv Tou 6pou i oto yypado

o max, {freq,;} to ueyaAutepo mArfog eupavioewv evog opou oto
Eyypago j

w; = tf idf; = tf;; log(N/ df;)

Avdktnon NAnpodopiag 2009-2010 21

Query Expansion Based on a Similarity Thesaurus (II)

YroAoyLlopog opoldtntag Suo Gpwv

(T.X. L€ EOWTEPLKO YLVOUEVO) Cu,v = ku 'kv
Ta BApaTa yLo TNV EMEKTAON TNG
EMEPWTNONG _ —
) dg=) wk
= (1) Represent query in the concept space that g _ g°1
we used to represent terms kieq
= (2) Compute sim(q,k,) for each k, —»sim(q, ku) =g- ku
= (3) Expand g with the top r ranked terms. The W = sim(q, ku)
weight of each added term k, is set g T ZW_
Iq
= Results kjeq
= 20% improved retrieval performance
Avdktnon NAnpodopiag 2009-2010 22
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Kabohnn vs. Enttoma Avaivon

» H kaBoAkn avaAuon €xeL LEYAAO UTTOAOYLOTIKO KOOTOC OAAG LOVO
otnv apxn

unoB£tovtag ot ta €yypada tng cUANoynG elval otabepa

» H TomKn avaluon €XeL APKETO UTIOAOYLOTIKO KOOTOG yla KABe
EMEPWTNON
(mapdAo mou to MARB0C TwV OpwV Kot TwV EYypadwv ival ULKPOTEPO AUTOU
™G KABOALKNG)

» H torukn avaAuon Sivel kaAUTepa anoteAéopata
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Eneéntoon emepwtoewy: ZOUTEQAOUXT

» H enéKtoon TwV ENEPWTACEWV UE OXETLIOPEVOUG OPOUC UTMOPEL va
BEATIWOEL TNV QMOTEAECHATIKOTNTA TNG OVAKTNONG, Wolaltepa tnv
avakAnon (recall).

« H aloyiotn emthoyr) oxeTllOHEVWYV OpWV UMOPEL va HELWOEL TNV
akpiBela (precision).

Avdktnon NAnpodopiag 2009-2010 24

Avaktnon MNAnpogopiag 2009-2010

12



Onoavpot Opwy rat Kabown
Avaivo
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Onoavpot Opwv

» Evag Onoaupdg mapéxel mAnpodopieg yia
CUVWVUHA KOl ONUOCLOAOYLKA KOVTLVEG AEEELG
Kal GpACELG

= Nopadetypa:
physician

syn: | | croaker, doc, doctor, MD, medical, mediciner, medico,
| |sawbones

rel: medic, general practitioner, surgeon,

= Online-Bnoaupot:
0 Roget’s thesaurus
o INSPEC thesaurus
0 WordNet (http://wordnet.princeton.edu/)
0 The free dictionary http://www.thefreedictionary.com/
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Xonoetc Onooveod

»  Eupetnpiaon kewpévwv/BBAiwv pe emthoyn 6pou amd

Bnoaupo

»  Avalitnon xpnolomouwvTag 0poug Tou Bnoaupou
(autdpatn r Lotepa amo emloyr Tou XPRoTN)

« [a BeAtiwon Tng avaktnong
Av n amdvinon Mg EMEPWTINONG eival ,
UmopoUpe va TpocBéocoupe Opoug PBACEL TWV
OX€0€wv Tov Onoaupot (cuvwvuua, ..)

« Av amnavinon eivat moAv , UmopoUue va
oupPBouAeutolpe TO Bnoaupo Kol va
OVTLKATAOTOOUUE KATOLOUG 0poug ™me
EMEPWTNONG UE TILO ELSLKOUG.

Avdktnon NAnpodopiag 2009-2010

MyStuff | Settings

(Ask,y
Lcom

b

Web | Images | Yideo | More »

Jaguat

Advanced Search

Narrow

Jaguar Cars

Black Jaguar

Cat Jaguai

Jaguar Big Cats
Jaguars Habitat
What Do Jaguars Eat
Panthera Onca

Where Do Jaguars Live

Expand
Chestah
Ferrari

Related Names
Fard
Wolf

Mare »

Mare »

Mare »

Awdnpton Onoavpnv

Mwoolkol Onocaupol

vocabulary

o Examples
INSPEC

Avdktnon NAnpodopiag 2009-2010

Onoavupol katdAAnAot yia Information Retrieval

o for coordinating the basic processes of indexing and retrieval

o My Roget’s thesaurus. Designed to assist the writer in creatively selecting

o designed for specific subject areas and are therefore domain dependent

28
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INSPEC thesaurus (for IR)

Domain: physics, electrical engineering, electronics, computers

Types of relationships between two terms

0 UF: Used For (converse: USE) // 1.x. USE X onuaivetl 6tL o X givat o §OKLLoG 6pog
o BT: Broader Term (converse NT)

o TT: Top Node, l.e. root of the hierarchy

0 RT:Related Term

Example:

o 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)

Avdktnon NAnpodopiag 2009-2010 29

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

+ Entaillment: breathe — inhale

*  Holonym: chapter — text (part-of)

* Meronym: computer — cpu (whole-of)

+  Hyponym: tree — plant (specialization)

* Hypernym: fruit - apple (generalization)

Avdktnon NAnpodopiag 2009-2010 30
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Enéxtaon enepwtoewy Baoet Onoovpod
Thesaurus-based Query Expansion
Tpomog:
= T kABe Opo t TNG EMEPWTNONG, MPOCOHECE OTNV EMEPWTNGCN TA CUVWVULLAL KAL TLG OYXETIKEC
Aé€eig (related terms) tou t
Ta Bdapn twv VEWV Aé€ewv pmopel va eivat xapnAotepa twv Bapwyv Twv AEEEWV TNG ApXLKNG
EMEPWTNONG
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.
AnotéAeopa
Aufavel Tnv avakinon (recall.)
«  Mmopel va pelwoel tnv akpiPela (precision), 1blailtepa OTAV N EMEPWTNCN TIEPLEXEL
audionueg Ae€elg
= “interest rate” — “interest rate fascinate evaluate”

Avdktnon NAnpodopiag 2009-2010 31

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.

Avdktnon NAnpodopiag 2009-2010 32
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Xoapontnptotind Onoovpwy

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

0 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

0 equivalence relations (e.g. synonymy)

o hierarchical relations (e.g. dogs BT animals,)

o nonhierarchical relations (e.g. RT)

Avdktnon NAnpodopiag 2009-2010

33

Xapontnptotind Onoovpwy (2)

Number of Entries per Term
o preferably: a single entry for each thesaurus term
o however homonyms does not make this possible
parenthetical qualifiers:
0 bonds(chemical), bonds(adhesive) // xnuikog Seopog / UAkG cuykOAAnong
Specificity of Vocabulary
o high specificity -> large vocabulary size
Control of Term Frequency of Class Members (for statistical thesauri)
o the terms of a thesaurus should have roughly equal frequencies
o the total frequency in each class (of terms) should be equal
Normalization of Vocabulary
o terms should be in noun form

o other rules related to singularity of terms, spelling, capitalization, abbreviations,
initials, acronyms, punctuation

Avdktnon NAnpodopiag 2009-2010
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Toonot Kataoneung Onoovpwy

[A] Xelpomointn Anuioupyia

[B] Autopatn Kataokeun

[B.1] artd ocuAAoyr) KEWEVWV

MNpoUmdOeon: Na UTTAPYEL Lo LEYAAN KL QVTUTPOOWITEUTLKY) GUAAOYH KELUEVWV

[B.2] amd ouyxwveuon GAAwv Bnoaupwv

MNpoUméOeon: Na untdapyouv >2 Stab€atpol Bnoaupol yLa TNV epLOXr] TTOU HOG
evbladépel

Avdktnon NAnpodopiag 2009-2010 35

[B1] Avtopatn Kataorevr Onoavpwy ano Keipeva

H kataokeur] (amnd avBpwrnoug) evog Bnoaupou eival moll xpovoBopa Kot
Sev umapyouv Bnoaupol yla OAeC TIG YAWOOoEC

Ot mAnpodopiec mou PmopoU e Vo XpNOLUOTIOLCOUUE amo Evav Bncaupo
nieplopilovtal oTIg oXECELG ToU UTtooTnpilel 0 Bnoaupdc

16€a: MmopoU e va avakoAUWOUUE GNUOCLOAOYLKEG OXECELG LETALL AE€swv
0VaAUOVTOC OTATLOTIKA [La LEYAAn GUAAOYH KELUEVWV

Ytadla

1/ Kataokeun Asétdoyiou
2/ YrtoAoytoudg opototntag Hetaél 6pwv
3/ Opydvwon (cuvidwe tepapyikri) tou Asétdoyiou

Avdktnon NAnpodopiag 2009-2010 36
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Avtopatn Kataoreun Onoavpwy ano Ketpeva (I1)

1/ Kataokeun Ag€iloyiou
o Anodaon: Molog B£Noupe va elvatl o Babuocg e€ldikevonc (desired specificity)
if high then emphasis will be given on identifying precise phrases
o Ouopol (terms) prmopouv va entAeyolV amnod Toug TiTAoUC, TIC TEPANYPELS
(abstracs), ) akopa kal anod to mAnpsg keiusvo (full text)
o Normalization: stemming, stoplists

o Criteria for selecting a term:

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

discrimination value ~ idf

o Kataokeun dpdocswv (phrase construction) av KATL TETOLO lval eMBLUNTO
(BuunBeite coordination level)

2/ YmoAoylopog OpolotnTag HETaty Opwyv

o Napadeilypota petpikwyv: Cosine, Dice

Avdktnon NAnpodopiag 2009-2010 37

Avtopatn Kataoreun Onoavpwv anod Ketpevo (111)
3/ Opyavwon (ouvhidwe tepapyikn) tou Aeéidoyiou

Omnoloodnnote aAyoplBuoc clustering pumopet va xpnotpomnotnet

‘Evac aAyoplluoc yLa LEpapyki opyavwon evoc As€lloylou:

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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Computer I:?atabases IRs: SQL TF-IDF

1 1
Computer
Databases / \
IRS Databases IRS
saL {
TE-IDE SQl TFE-IDE
vaRtroT fiAnpogoptag 2009-2010

Case: grOOGLE2007

(1) Compute the minimum and maximum frequency of the words in the lexicon
(denoted by dfy and df,,, respectively).

(2) Partition the interval [dfim.dfm,] into L successive intervals (where L is
administrator-provided), L.e. [dfn, df1], ..., [dfz—1. dfme]. We will refer to
them with levy,....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_q,...,levy.

(4) Assign to each of these M intervals those words whose frequency falls to that
interval.

(5) For each word w; of level = (where z < 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 tfak % tfik (1)

dpeD

“|where tf;; is the frequency of term ¢ 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 [r(.qu(.nu
Level 1 2 304 15 )6 |78 19 [10[IT{12]13) 14| 1HT6[{17]18 19[20
Num. Of Words|217142[1103]523]292[199]128]s3]s3[53]52[25[1s]18]14] 1]z [s {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 anvway adequate statistical information to connect them right in a

hierarchy.
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(cont)

Resulting taxonomy: . .

3 h?t y As you can see this taxonomy is not very good/useful
<1>nttp . .
<2> system Possible improvements:
:g? gsnew Better vocabulary construction
<3.1.1> url 0 The terms with high frequency are not very informative as you can see
<3.1.1.1> map (e.g.. http, system, url, ...). Therefore we should try the middle levels.
:g:‘] ] %>1 Qetwork 0 Furthermore if we had selected words that appear only in
<3'1 '1 '2'2> ggrr?en:un titles/abstracts then we would avoid words like: http, url, ..
<3:1 .1 -2-3> site o The user at run-time could even specify how specific/general the
<3.1.1.2.4> scienc taxonomy should be (his/her choice would determine the visible part of
<3.1.1.2.5> web the taxonomy)
<3.1.1.3> page .
<3.1.1.3. 15 |Ignk Other improvements
<3.1.1.3.2> applic o It's better to show the original words (rather than stems)
:g] :]l gz gggg;gent 0 Use phrases instead of single words as terms
<3.1.1.6> univers
<3.1.1.7> data
<3.1.1.8> process _ _
<3.1.2> time Low frequency High Jrequency
<3.1.3> base 1 2 B 6 s o isie]ir]isfiof2
<4> inform Of Words[217142 |1u; 523 202[100] 12z [53]52]25] 18l sl 1T |8 |2 [0 17
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Avtopat Kataoxeun lepapytwy
[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 2 yif: P(x]y)>0.8and 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
o General terms appear as top-level categories
o More specific terms appear as lower-level categories

Pros
o Simple and effective

Cons

0 Requires n? computations of conditional probabilities, where n is the number of terms in the
collection
o 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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Avtopatn Kataoxeun [Tohvedpnwy lepopytwy
[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 XY where X, Y are subsets of | and X
NY=J

A rule XY holds in the transaction set D with
o confidence c if ¢% of the transactions in D that contain X also contain Y
0 support s if s% of the transactions in D contain X LY

Consider the case of an IR system. In that case
e The set | could be the set of all terms (the vocabulary)
e The set D could be the set of binary vectors of the documents
e Arule X2Y would be an implication between set of terms
— If |X|=|Y|=1 then the implications are between single terms
— If [X|=|Y|=2then the implications are between pairs of terms
e So we could exploit data mining algorithms to get a taxonomy from an IR system
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[Tepiindn

« The complete landscape
« Global methods
= Query expansion
= Thesauri
= Automatic thesaurus generation

= Local methods

= Relevance feedback
= Pseudo relevance feedback
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Relevance Feedback -- Summary

Relevance feedback has been shown to be very effective at
improving relevance of results.

0 Requires enough judged documents, otherwise it’s unstable (= 5 recommended)
o Requires queries for which the set of relevant documents is medium to large

Full relevance feedback is painful for the user.
Full relevance feedback is not very efficient in most IR systems.

Other types of interactive retrieval may improve relevance by as
much with less work.
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