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AiGpBpwaon AiGAeENng

*  Kivntpo
+ Avadpaon Zuvageiag (Relevance Feedback)
* Avadiatutrwon Emrepwtiocwyv (Query Reformulation)
— AvaBdapuvon Opwv (Term Reweighting)
— Emékraon(AiaocTtoAn) Etrepwtnong (Query Expansion),
— AvadiatutTrwon Etepwriocwy yia 1o AlavuopaTiké MovtéAo
» Optimal Query, Rochio Method, Ide Method, DeHi Method
— Ag&ioAéynon
* Yeudo-avadpaon ocuvdaeeiag (Pseudo relevance feedback)
+ Emékraon Emrepwtiocwyv
— Autouarn Tomkn(Emtoma) AvaAuon (Automatic Local Analysis)
— KaboAikiy AvéAuon
— Emékraon Etrepwtnong Bdoel ©Onoaupou (Thesaurus-based Query Expansion)
— Autépuartn KaBoAikry AvaAuon (Automatic Global Analysis)
— ZTaTioTIKoi @noaupoi (Statistical Thesaurus)
"eveTikoi AAyOpIBuoI
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Kivntpo

‘Exel rapartnpnOci Ot o1 xproTteg Twv Al datravouv TToAU XpOvo
avadIaTUTTWVOVTAG TNV APXIKN TOUG ETTEPUITNCTN TTPOKEIJEVOU VA
Bpouv IKaVOTTOINTIKA £yypapa

« [MBavég aiTieg
— 0 XpNoTNG OeV YVWPICEI TO TTEPIEXOUEVO TWV UTTOKEIMEVWV EYYPAPWYV
— TO A£€IAOYIO TOU XPAOTN UTTOPEI VA OIA@EPEI ATTO AUTO TNG OCUAAOYNG
— 1 APXIKN ETTEPWITNON MTTOPEI VA €ival M0 YEVIKN A TT10 €I0IKN ATTO AUTHA TTOU
Ba £TpeTe (KATaAyovTag €iTe o€ TTAPa TTOAAG i 0€ TTOAU Aiya Eyypapa)
* H apxIKr €TEQPWTNON UTTOPEI va BewpnBei W N TTPWTN
TTPOCTIABEIO EKPPACNS TNG TTANPOPOPIAKAG avAyKNG TOU XProTn

*  AvAVKN VI TEXVIKEC QVTIUETWTTIONC AUTOU TOU TTPOBAAUATOC
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TpoT1TO1 AVTIMETWTTIONG

(1) BeAtiwon TnG apXIKAG ETTEPWTNONG

(2) Xpnon Mpo@iA Xpnotn

(3) BeAtiwon TTapdoTaong KEINEVWV

(4) BeAtiwon aAyopiBuou (povTéAOU) avAKTNONG

« [lapatnpnoeig
— Ta (2),(3),(4) €xouv TTI0 HOVIPO ATTOTEAECPA (ETTNPEACOUV TNV ATTAVTNON KAl
TWV ETTOPEVWV ETTEPWTIOEWY)

« EOw Ba eoTidooupue oTo (1)
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TexvikeG BeAtiwong TG ApxIkNG ETTepwtnong

Kartnyopieg:

(a) TEXVIKEG TTOU QTTAITOUV €i0080 AT TOV XPHROTN

(B) TEXVIKEG TTOU BEV aTTAITOUV £i0000
(B1) TTou oTnpiICovTal OTa KopU@Aia £yypa@a TTOU aVaKTABNKav
(B2) Tou otnpicovtal oe OAa Ta Eyypa@a TNG CUANOYNAG

Avadpaon Zuvdeelag (Relevance Feedback):
H Baoikr 16éa

Brijuara:

1/ MeTa TNV TTOPOUCIACT TWV ATTOTEAECUATWY, ETTITPETTOUME OTO
XPNOTN va KPIiVEI TV ouva@ela VOGS N TTEPICCOTEPWYV EYYPAPWY
NG ATTAVTNONG

2/ AgloTToI0UHE QUTAV TNV TTANPOPOPIa VIO va avadIaTUTTWOOUME
TNV ETTEPWTNON

3/ Katotmv didoupe oTo XpAOTN TNV amrdvrnon TnG
avadIaTUTTWMEVNG ETTEPWITAONG

4/ MNAyaive oto BAua 1/
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ApXITEKTOVIKNA YIa Avadpacon 2uvAageiag

= B
String

2 Revised
Query

ReRanked

IR
Documents

1. Doc2
2. Doc4
Query : Ranked 1. Docl 3. Doch
Reformulation 2. Doc2 :
Documents 3 Doc3
1. Docl U
2.Doc2
3.Doc3 U
Feedback
CS463 - Information Retrieval Systems . Yannis Tzitzikas, U. of Crete, Spring

2NNA

Tunuara NG APXITEKTOVIKAG TToUu EPTTAEKOVTAI
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http://nayana.ece.ucsb.edu/imsearch/imsearch.html
g=bike

(8 Mew Page 1 - Netscape -0l x|

. File Edit View Go  Bookmarks Tools  Window  Help

- @ﬂ Q @ Q o http: finayana. ece.ucsh, edufi C:E:;Q @

» ‘2 Home %% Browsing and ...

shopping related 607,000 wnmages are mdexed and classified i the database
Only One kevword 15 allowed! |

|bike] Search |

Designed by Bans Sumengen and Shawn Mewsam

FPowered by JLAMP2000 fJava, Linux, Apache, Myvsgl, Ferl Windows2000)
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Ans(«bike»)
Browse | gearch | F'revl Neml Random |
(144473, 16458 (144457, 252140) (144456, 262857 (144456, 262963 (144457, 252134) (144453, 265154)
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
i bl - |

(144423 264644) (144483 265153) (144518, 257752 (144538, 525037) (144456, 240611) (144456, 250064
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
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Mapkdpiopa Twv 2uvapwyv

(144517, 257752

Elrnwsel Bearchl F'revl NE}dl Random

(144453, 265154
0.0
0.0
0.0

R
(144456 2500647

(144485 2646447 (144483 265153
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 11
I2NNAR
Browse | Search | F'revl Nextl Fandom |
N '__,r'-
(144538, 523493 (144538, 523835) (144538, 523529) (144456, 253569 144456 253565 (144538, 523799)
0.54182 0.563 19296 0.554279 0643501 0.650275 0 66709197
0231944 0267304 0280881 0351395 0.411745 0358033
0309876 0295889 0303393 0293615 0.23853 0309059
Fiw ful "y’ '--h Bp i Bl
Dl Sarnien g
o
29
==
(144473 16249) (144456, 249634) (144456, 253605) (144473, 16326) (144483 265264) (144478, 5124 10)
0.6721 0675018 0676901 0.700339 0.70170796 0.70297
0393922 046389 047645 0309002 0.36176 0469111
0278178 0211113 0200451 0391337 0339948 0233859
CO4VO0 T Irnurinauvll mmcuaicvai oyblc‘lllb Tarmmns 1 ZILZinas, U. Ul LICLC, O}JIIIIH 12
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AvadlaTuTtwaon €TepWTNONG BAcel Avadpaaong Zuvagelag
(Relevance Feedback: Query Reformulation)

TpoTtrol avadiatuTiwaong TNG ETTEPWTNONG META TNV avadpaon:
« AvaBapuvon Twv Opwv (Term Reweighting):

— AUZnon Twv Bapwyv TWV OPWV TTOU EPAvICOVTal OTA oUvVaPn £yypaga Kal
MEIWON TWV BapwyVv TwV OpWV TTOU guPaviCovTal OTa UN-Ouvaer £yypaga.

« Eméktaon emepwrtnong (Query Expansion):

— MpooBnRkKn VEWV 6pwV OTNV £TTEPWTNON (TT.X. ATTO YVWOTA ouvapn
£YYPaQa)

* YTrapxouv TToAAOI aAydplBuol yia eTTavadiaTuTTwaoTn ETTEPWTNONG

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

2NNA

13

AvadiaTuTTwon eTEPWTNONG 0TO AlavuoHaTiKé MovTéAo

H BéATIOTN eTepwTnon (Optimal Query)
— Ag utroBéooupe 6Tl yvwpiCoupe To oUVvoAo C, AWV TWV CUVAPWV (PE TNV
TTANPOPOPIAKA AvVAYKN TOU XPAOTN) EYYPAQWV.
— H «kaAUTEPN ETTEQWTNON» (AUTH TTOU KATATACOEI OTAV KOPUPH OAQ TO
ouvagn £yypaga Kal uévo aUTd) Ba ATav:

1l
qopt_‘Cr‘de ‘C‘ Zd

Where N is the total number of documents.

A@ouU ouwg dev yvwpidouue 1o auvoAo C,,0a AaBouue
UtTOWn TNV QPXIKH ETTELWTNON KAl ThV €i0000 TOU XpHOTH.
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AvadiaTuTrwaon eTEPWTNONG oTo AlavuoHaTiké MovTéAo

A@ou ouwg dev yvwpidouue 1o ouvoAo C,,0a AGBouue
utTown TNV apxIKn ETEPLWTNON KAl Tnv £i0000 TOU XPNOTH.

answer(q):
TEXVIKEG
(I) Rochio Method
(1I) Ide Method
(111) DeHi Method
£5463 - Information Retrieval Systems Vannis Taitzkas, U. of Crete, Spring 15
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(I) Standard Rochio Method

A@oU T0 GUVOAO OAWV TWV CUVAPWV gival AyvwaoTo,

XPNOIYOTTOINOE Ta YVWOTA cuvaen (D,) kal yvwoTtd un-cuvaen (D,) éyypaga (atmod
TNV ATTAVTNON TG APXIKNG ETTEPWTNONG KAl BACEI TNG £I00O0U ATTO TOV XPHOTN)
Kl ETTIONG CUPTTEPIEAABE TNV APXIKI ETTEPWITNON Q.

Avadiaruttwuévn ETELWTNON:

n=ag+ ¥ di- ) % 4

‘Dr VCTJ eDy ‘Dn ‘ VCTJ eDn answer(q):

o. Tunable weight for initial query.
B: Tunable weight for relevant documents.
v: Tunable weight for irrelevant documents.

Usually y < (the relevant docs are more important)

If y=0 then we have positive feedback only
CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 16
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(II) Ide Regular Method

[MepioodTEPN avadpaon => PeYaAUTEPOG BaBPOG avadiaTuTTwong.
Na autd, katd Tnv IDE Reqular yé6odo dev KAVOUUE KAVOVIKOTTOINON
(Bdoe€l Tou TTOOOU avadpacng)

d, =aq+pf Zaj_V ZJJ

vajEDr VCTJEDn

o.. Tunable weight for initial query.
B: Tunable weight for relevant documents.
v: Tunable weight for irrelevant documents.

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 17
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(111) 1de “Dec Hi” Method

Taon yia atroppiyn MOVO TWV UN-CUVAPWY EYYPAPWY TTOU £XOUV
uypnAd oKop

(Bias towards rejecting just the highest ranked of the irrelevant documents:)

qm — aa + IB Z Jj — )y max .. _relevant (JJ)

VdjEDr

answer(q):

o.. Tunable weight for initial query.
B: Tunable weight for relevant documents.
v. Tunable weight for irrelevant document.

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 18
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2 Uykpion ueBodwv (1) (1) (1)

Gn =0+ 2 5 di-2- ¥ d
‘Dr“v’ajeDr ‘Dn‘vajeDn
d, =aq+p Zaj_?/ ZJJ
‘v’ajeDr VajeDn

qm = aq + ﬂ Z Jj — 7 MaX o _relevant (Jj)

VajeDr

eviKd, Ta TTeipapaTikd dedouéva dev divouv kabBapd TTpoRadioua o€ KATTOIA
TEXVIKN.

OAeg o1 TexVIKES BeATILOVOUV TNV aTTdédoaon ( recall & precision)

2uvnlwe a=p=y=1

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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ACloAoynon ATTOTEAEOUATIKOTNTAG TeXVIKWVY AvAdpaong Zuvageiag

Remarks

By construction, reformulated query will rank explicitly-marked relevant
documents higher and explicitly-marked irrelevant documents lower.

Method should not get credit for improvement on these documents, since it was
told their relevance.

In machine learning, this error is called “testing on the training data.”
Evaluation should focus on generalizing to other un-rated documents.

Fair Evaluation of Relevance Feedback

Remove from the corpus any documents for which feedback was provided.
Measure recall/precision performance on the remaining residual collection.

Compared to complete corpus, specific recall/precision numbers may decrease
since relevant documents were removed.

However, relative performance on the residual collection provides fair data on
the effectiveness of relevance feedback

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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TABLE 4. - :
— =% Evaluation of iypical relevance feedback methods for
R E 1

—

Relevance Feedback Evaluation

R

Ve eolfections fweighien A0 umenis, weighted guesies

Rank of
Method
Relevance Feadb oy CACM 151
and A CRAM
bebethond Pln:isiﬁ :j"}" docs 1460 dons 1397 docs J,,],;iPEC MED
emies  12d0ts 235 queries g et 1033 docs
Initm] Ryg quencs 0 queries Averap
ireduced collection) — "
lde {dec hi) 1459 Ali4 1155 1388
e LA5ds
i Raak :
Rocchio (standand T AR +34% +926%, oy 3580 -
B= 75 o= 15 - u +50G
oxXpand by Rast
all terms = : 3w 5
Improvemen ;2;{;5; - 1404 2055 l:;;l 7 16
2¥pand by Rank + 1955 +156% N M0
S Precision e 12 12 e +68%  Lopg
1 N = ) -ri) .25 24 SSeg
Probabilistic frovement  +714 370 hr rﬁj% -1 861 5279 "
{=drusted revised ' e +I5% +645

L PIETEE Y

Simulated interactive retrieval consistently outperforms non-interactive

retrieval (70% here).

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 21
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Relevance Feedback Evaluation: Case Study

Example of evaluation of interactive information retrieval [Koenemann & Belkin 1996]

Goal of study: show that relevance feedback improves retrieval
effectiveness

Details
* 64 novice searchers (43 female, 21 male, native English)
+ TREC test bed (Wall Street Journal subset)
* Two search topics
— Automobile Recalls
— Tobacco Advertising and the Young
* Relevance judgements from TREC and experimenter
+ System was INQUERY (vector space with some bells and whistles)
» Subjects had a tutorial session to learn the system
« Their goal was to keep modifying the query until they have developed one that gets high
precision
* Reweighting of terms similar to but different from Rocchio

Yannis Tzitzikas, U. of Crete, Spring 22
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e 7 : . RuigersINQUERY | G
Reset alll  JUNDO LAST RUN QUERY|  iShow Search Topic Text| Exit RU INQUERY|

‘|¥oumarked O documents &

Enter (next) query term below and hit <RETURMN >

Current Query Has 4 termis):

GM Plans to Recall &2,000 1988-8% Cars  With Quad 4 Engines

GM, Ford Recall Wehicles to Repair Defective Parts ———- By Meal Templin &

automobil* manufactur*
car®

defect™*

recal®

lsuzu Motors, Honda Commence Car Recalls ———-— A Wwall Street Journal News |

Ford and GM Recall Series  Of Pickup Trucks, Coupes

ngeguwgn

General Motors Corp.  Recalls 196,000 Cars  For Defective Brakes

Total of 6747 documents retrieved Jump to rank: my
Document #1 of 5747

GM Plans to Recall
4®¥ | 55000 1585-83 Cars
Wwith Quad 4 Engines

£ WS]O00413-0013
04/13/90 WALL STREET JOURNAL ()3, PAGE B2

DETROIT —— General Motors Corp. said itis recalling
52,000 1985-89 model cars equipped with its high—tech Quad 4
engine to fix defective fuel lines linked to 24 engine fires.

GM said the 1988-89 Pontiac Grand am, Cldsmobile Cutlass
Calais and Buick Skylark cars equipped with the 16-valve,
four—cylinder Quad 4 engine have fuel lines that could crack
ot separate from the engines. Although GM has received
reports of 24 fires caused bw leaks attributable to the
faulty fuel lines, a spokesman sawvs the companwy knows of no
injuries resulting from the incidents, GM sold about 312,000
cars equipped with Quad 4 engines in the 1988-89 model vears,

In another action, GM said it is recalling about 3,200 of
its 1990 Oldsmobile Cutlass Calais and Buick Skwlark models
to fix fuel-line defects on three engines: the Quad 4,
Z.3-liter w—6, and 25-liter four cylinder. GM isn't aware of
any fires or injuries related to the fuel line problems in
this aroup of cars, the spokesman said.

All repairs will be done free of charge to owners, the
company said

Separately, the US sales arm of Wolkswagen AC's Audi
subsidiary said it is recalling 1,600 1990-model Audi 80, 30
and Coupe Quattro luxury cars to replace a defective balt in
the assembly that locks the steering when the car is parked.
The defective bolt could break, causing the steering wheel Ito

i iy L bm A i oFbmy b Aul iy et e s oy mmd b e k

— — P
CreditMaxtidtearst

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
2NNAR

Evaluation:Precision vs. RF condition (from Koenemann & Belkin 96)

Criterion: p@30 (precision oso F - - . | : —
at 30 documents) -

Compare: nEs e 7
p@30 for users with aro L |
relevance feedback ’
p@30 for users without oss L T B
relevance feedback | _ .
Goal: show that users with| § nso | T e .
relevance feedback do £ -
better =3 0ss - [ 7
2 - 1
Results: 2 a0t e s
* Subjects with = A
ke od4s5 - T —
relevance feedback | = s 1
had 17-34% better o.ao b o -
performance
o.s5 —
» But: Difference in
precision numbers not o.zo - .
statistically significant. 4
. Tzxiall T xial _
Search times vESE . L L L -
approximately equal MHa BF MHa RF CtJ:P:nquﬁjan TransparxentRF Fenetrahle RF
CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring Credit: Mart Hears
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21WTTNPEEC YTToBEoEIC TNG Avadpaong ZuvAagelag

A1: User has sufficient knowledge for initial query.

— However:
* User does not always have sufficient initial knowledge.

« Examples: Misspellings, Mismatch of searcher’s vocabulary vs collection
vocabulary.

A2: Relevance prototypes are “well-behaved”.
— Either: All relevant documents are similar to a single prototype.

— Or: There are different prototypes, but they have significant vocabulary
overlap.

— However:
* There are several relevance prototypes.

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 25
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[1aTi N avadpaon ouvageiag OV XPNOIUOTTIOIEITAI EUPEWG;

« Q1 xprRoTeg ouxva dioTalouv va dwoouv €i00d0

 Havadpaon £xel WG ATTOTEAEOUA UEYAAEC ETTEPWTNTEIC TWV
OTTOIWV O UTTOAOYIOHMOG ATTAITEI TTEPICCOTEPO XPOVO

— 0€ OUYKPIOoN JE TIG OUVNOBIOPEVEG ETTEPWTIOEIG TTOU DIATUTTWVOUV Ol XPrOTEG
0l OTTOiEG aTToTEAOUVTAI ATTO 2-3 AEEEIG

— (search engines process lots of queries and allow little time for each one)

* MepIKEC POPEC N VEQ ATTAVTNON TTEPIEXEI EYYPOAPA TA OTTOIA DEV
MTTOPOUUE va KATAAABOUNE TTWG TTPOEKUYAV

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 26
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Avadpaon 2uvagelag otov Naykéouio lo1d

GO L)&!je !.i-r;formation Fetrieval I[ AvaTrTnan ] %

Avaffmon: @ aroviond © oehidec ypappévee ara Erdrurd O o

|UT6§ Arorehéaporo 1 - 10 gmd mepimou 6.270.0

INFORMATION RETRIEVAL
An online boak by CJ Rijsbergen, University of Glasgow.
wwar. dcs. gla.ac. uk/MeithiPreface html - 7k - AmoBnksopén Fedifo - Nopdpoie; gehibe:

« Some search engines offer a similar/related pages feature
(simplest form of relevance feedback)
— Google (link-based)

« But some don’t because it's hard to explain to average user.
— “Excite” initially had true relevance feedback, but abandoned it due to lack of
use.

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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Weudoavadpaon 2uvageiag




WYeudoavadpaon Zuvageiag
Pseudo Relevance Feedback

« Xpron ueEBOdwv avadpaons aAAG Xwpig €icodo atrd To XpHRoTh
* Yé0eon OTI Ta KOpu@aia m atrd Ta AVAKTNMEVA Eyypaga gival
ouvaon (Kal Xprion autwy yia avadpaacn))

— MrtTopoupe €1TioNG va XPNOIUOTTOINCOUUE Ta TEAEUTAIO £yypa®a yIa apvnTIKA
avadpaaon

o EmTpETTel TNV ETTEKTACN TNG ETTEQLWTNONG ME OPOUG TTOU OXETICovTal

ME TOUG OPOUG TNG ETTEPWTNONG answer(q):

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

B

Revised
Query

A

ReRanked
Documents

a Query
Reformulation

Ranked
Documents

2. Doc2
3. Doc3

Pseudo
Feedback

CS463 - Information Retrrevar systems Yannis Tzitzikas, U. of Crete, Spring
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AcloAoynon Weudoavadpaong

« Bp£bnke va BeATiwvel TRV attodoon oTo diaywviouo Tou TREC (ad-
hoc retrieval task)

* AouAeglel akOpa KAAUTEPQ AV T Kopu@aia £yypaga TTPETTEI va
IKAVOTTOIOUV Kal pia boolean ékgppaon TTpokeEINEVOU va
XPNOIYOoTTOINOoUY yia avadpaon

— (T.x. va TrepIEXouv 6Aoug Tou OPOUG TNG ETTEPWTNONG)

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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EmékTaon Emepwtnong
(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




(HIDE)

Etréktaon Erepwrnong

— (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

Texvikég ETrékTaong Etrepwtnong
— Local Analysis:
 Analysis of documents in result set
— Global Analysis: Thesaurus-based
« Controlled vocabulary
— Maintained by editors (e.g., medline)
» Automatically derived thesaurus
— (co-occurrence statistics)
— Refinements based on query log mining
« Common on the web

33
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EmrékTtaon Emrepwtnong
(Query Expansion)

« Tommkn AvaAuon
— AvaAuoupe Ta (Kopu@aia) Eyypagea TnG atravinong

« KaBoAikr) AvaAuon
— AvaAuoupe OAa Ta £yypaga TnNG cUANOYNAG

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 34
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Emrékraon Emrepwtnong (Query Expansion)
Tomik AvdAuon (Local Analysis)

Autopartn Tommkn (Emtoma) AvaAuon
Automatic Local Analysis

* Metd TNV dIaTUTTWON TNG ETTEPWTNONG, AVEAUCE (OTATIOTIKA) TIG
AEEEIC TTOU gPavifovTal MOVO OTO KOPUQPAia avakTnUéEVa Eyypaga
— T1.X. €mMAEyoupe TIC 10 TTI0 CUXVA ENPAVICOPEVES AECEIC TWV KOPUPAiwyY 5
eyypaQwy
* To ouoTnua TTapouciAalel OTO XPNOTN TIC OXETIKEC AECEIC KAl O
QUTOG ETTIAEYEI EKEIVEG TTOU BEAEI va TTPOCTEBOUV OTNV ETTEPWTNON
— €VAAAGKTIKA N €TTIAOYH UTTOPEI VA Yivel auTopaTa (XwpIg TNV TTapéupacn Tou
XpnoTn)
» ATtrotéAeopua
— Or1acageic (N apeionueg) AéCeig dnuioupyouv Aiyotepa TTpoBAnuata (atr ot
oTnv KaBoAIKr} avaAuon)
— [Napadeiyua
* “Apple computer” —»  “Apple computer Powerbook laptop”

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

2NNAR

36




Example of Query Expansion

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

Web Search Results

Your Search Re

IjaguElr search | Select: IWEb j

[ Yellow Pages [ White Pages [ Classifieds

re you looking for?

Jacksonwille Jaguars lagquar Car Elack Jaguar Jagquar Xka
wild laguars laguare laguar Accessories Jaguar Autornobile

Also: see altavista, teoma
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Autouarn TommkA (Emtéma) AvaAuon
TEXVIKEG AUTOMATNG TOTTIKAG 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

Wiy Wo W .o Wi c;;- Correlation factor between
Wl Cll Clz C13 ..................... Cln term i and term j:
W, | Cy
W, | Cy Cij = Z Fie > T
d,eb
W, | Cu f, : frequency of term i in document k

* Normalized Association Matrix
— Frequency based correlation factor favors more frequent terms.

— Normalize association scores: S — Cij
ij
C“ +'ij__CU
— Normalized score is 1 if two terms have the same frequency in all

documents.

A6 autév Tov TTivaka utropouuE va BoouuEe Toug OpOUS TToU Eival TTI0 KOVTd O€
auTougS TNG ETTELWTNONS

CS463 - Information Retrievat Systems Yannis Tzitzikas, U of Crete, Spring
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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.

1
= 2 2 )

kUGVmVEVj

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

* Normalized Metric Correlation Matrix Cjj

— to account for term frequencies: ! ’Vi‘X’Vj‘
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Query Expansion with Correlation Matrix

* For each term jin query, expand query with n terms, those with
the highest value of c;;
« This adds semantically related terms in the “neighborhood” of the

query terms.

Yannis Tzitzikas, U. of Crete, Spring
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Autouartn KaBoAikr) AvaAuon
(Automatic Global Analysis)




Autouarn KaBoAikr) AvaAuon
Automatic Global Analysis

[MpocdIopIoUOC BaBuoU opoIOTNTAG METACU TWV OpwV PACEI
OTATIOTIKAG avaAuong oAOKANPNC TG GUAAOYNG

YTToAOYIOHOG TTIIVAKWY OUCXETIONG (association matrices) Ttrou
TTOOOTIKOTTOIOUV TNV OMOIOTATA YETACU TWV OpwV avaAoya JE TO
TG00 ouxva ouveugaviCovral

ETrékTaon emepWTNONG PE TOU TTIO OPOIOUG OPOUG.

TpoTtrol
— Query Expansion Based on a Similarity Thesaurus

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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[MpoBAruara KaBoAikic AvaAuong

« Term ambiguity may introduce irrelevant statistically correlated
terms.
— “Apple computer” — “Apple red fruit computer”

» Since terms are highly correlated anyway, expansion may not
retrieve many additional documents.

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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Query Expansion Based on a Similarity Thesaurus

» Keypoint
— O 6pol tTou TTpoaTiBevTal kaBopifovTal pe Bdon TRV ATTOOTACT TOUG ATTO
OAGKANPN TNV eTEPWTNON (KOI OXI BACEI TNG ATTOOTACHG TOUG ATTO KABE
OPO TNG ETTEPWTNONG LEXWPIOTA)

e 2TNV QVTIOETN TTEPITITWON Ba EiXAE:
— “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.”

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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Query Expansion Based on a Similarity Thesaurus

* TpoTTOC
— 'Eotw N éyypa@a, t 6por K={k1,... kt}
— lMapiotdvoupe KABE 6po ue Eva didvuoua oTov Xwpeo Twv N dlaoTdoswv
* (eival oav va £XOUPE QVTIOTPEWEI TO POAO TWV OPWV Kal TWV EYYPAPWY)

f..
(0.5+0.5 1 )itf
max i ( fji)
i j Uhij
|

l N fil 2.2
05+05 1 )%t
Zgsr0s b i
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Query Expansion Based on a Similarity Thesaurus (Il)

« H oxéon petagl duo dpwv Cyy =Ky -ky

—

* Query Expansion
— (1) Represent query in the concept space

— (2) Compute sim(q,ku) for each ku

— (3) Expand q with the top r ranked terms

* Results
— 20% improved retrieval performance

CS463 - Information Retrieval Systems

0= Wigki
kieq

sim(q,ky) =Ky

o sim(q,k,)

n Z Wiq
Kiq
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KaBoAikry vs. ETiTotTia AvaAuon

oTnV apxn

ETTEPWTNON

TNG KABOAIKNG)

* H kaBoAIk avaAuon £xel HEYAAO UTTOAOYIOTIKO KOOTOC OAAG JOVO
— UTToBETOVTAG OTI TA £yYpPa®a TNG CUAAOYNG gival oTaBepd

* H 1omKA avAAucon £xel apKETO UTTOAOYIOTIKO KOOTOC YIa KABE

— (TTapoAo TTou TO TTANBOC TWV GPWV KAl TWV EYYPAPWY Eival HIKPOTEPO AUTOU

* H 1otk avaAuon didel KaAUTEpa atToTEAEOUATO

CS463 - Information Retrieval Systems
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ETTéKTOON ETTEPWTACEWV: 2UUTTEPACHATA

* H emékTaon Twv €TEPWTAOEWV UE OXETICOUEVOUG OPOUG UTTOPEI va
BEATILWOEI TNV ATTOTEAEOUATIKOTATA TNG AvAKTNONG, IDIAITEPA TNV
avakAnon (recall).

* H aAdyiotn emmAoyry OXETICOPNEVWY OPWYV UTTOPEI VA HEIWOEI TV
akpiBela (precision).

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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Onoaupoi Opwyv kal KadoAiky AvaAuon




Onoaupoi Opwv

* 'Evag Bnoaupog Tapéxel TTANPOPOPIES YIA CUVWVUNA Ka
ONUAcIOAOYIKA KOVTIVEG AECEIC Kal PPAOEIS [see also Sec
7.2.5]

* [lapadeiyua:

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

rel: medic, general practitioner, surgeon,

* Online-Bnocaupoi:
— Roget’s thesaurus
— INSPEC thesaurus
— WordNet (http://wordnet.princeton.edu/)
— The free dictionary http://www.thefreedictionary.com/

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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XpAoeic Onocaupou

» Eupetnpiaon kelpévwv/BiBAiwv pe eTiAoyry 6pou atré Bnoaupd
« AvalAtnon XpnolhoTToIwvTag 6POoUS Tou Bnoaupou
— (auTtépartn A UoTePa aTTO ETTIAOYH TOU XPNOTN)

* [1a BeATiwon TNG avaktnong
— Av n amdvrnon JIag ETTEPWTNONG €ival PIKPR, HTTOPOUNE va TTPO0BECOUE
OpouG BAoel Twv OXECEWV TOU Bnoaupou (cuvwvuua, ..)
— Av atrdvTtnon €ival TToAU peydAn, JTTopoUpE va CUUPBOUAEUTOUNE TO BNoaupd
KAl VA QVTIKOTOOTAOOUNE KATTOIOUG OPOUC TNG ETTEPWTNONG KE TTIO €10IKOUG.
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Aidkpion ©noaupwv

* ['A\woaoikoi ®nocaupoi
— [x Roget’s thesaurus. Designed to assist the writer in creatively selecting
covabulary
* Onoaupoi katdAAnAol yia Information Retrieval
— for coordinating the basic processes of indexing and retrieval
— designed for speific subject areas and are therefore domain dependent

— Examples
« INSPEC

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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INSPEC thesaurus (for IR)

« Domain: physics, electrical engineering, electronics, computers

« 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)
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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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XapaKTnNpIoTIKG Onoaupwv

« Coordination Level (BaBuog ouvtoviouou)
— refers to the construction of phrases from individual terms

— precoordination: the thesaurus contain phrases
» + the vocabulary is very precise
» -the user has to be aware of the phrase construction rules, large size

— postcoordination: 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) // xnuIkKOG deOUOG / UNIKO ouyKOAANoNg

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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Tpd1o1 Kataokeunc ©@nocaupwyv

[A] XelpoTtrointn Anuioupyia

[B] Autopartn Kartaokeun

[B.1] a6 cuAAoyn KEINEVWYV
MpoutéBeon: Na uttdpxel hia JEYAAN KAl QVTITTPOCWTTEUTIKY) GUAAOYH KEIUEVWV

[B.2] a6 ouyxwveuon GAAwv Bnoaupwv
MpoUTTéBeon: Na uttdpyouv >2 dlaBEaiyol Bnoaupoi yia TV TTEPIOXT TTOU JaG
EVOIQPEPEI
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[A] XelpoTtroinTol ©Onoaupoi

» 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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Faceted Taxonomies + CTCA

* A new flexible and fast approach (to be discussed in another
lecture)

Yannis Tzitzikas, U. of Crete, Spring
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EtrékTaon emepwTrocwyv Bacel ©Onoaupou
Thesaurus-based Query Expansion

« TpoTrogG:
— TMd& K&Be 6po t TNG eTTEPWTNONG, TTPOCBECE OTNV ETTEPUWITNON TG CUVWVUHA
Kal TIG OXETIKEG AECeIC (related terms) Tou t
— Ta Bapn Twv vEwvV AEEEwV PTTOPEI va gival XaunAdTEPa Twv Bapwyv TwWV
AECEWV TNG APXIKAG ETTEPWTNONG
— 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.

» ATtrotéAeoua
— Augavel Tnv avakAnon (recall.)
— MTropei va peiwoel Tnv akpiela (precision), 1I81aiTEpa OTAV N ETTEPWTNON
TTEPIEXEI AUPIoNUES AEEEIC
* “interest rate” — “interest rate fascinate evaluate”

Yannis Tzitzikas, U. of Crete, Spring
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[B1] Autoparn Karaokeur) ©Onoaupwyv atrd Keipeva

» H kataokeun (ammd avBpwTtToug) evog Bnoaupou eival TToAU xpovoRopa kal dev
utTdpyxouv Bnoaupoi yia OAEC TIC YAWOOEC

*  O1 TTANPOYOPIES TTOU PITTOPOUUE VA XPNOIPOoTIoINoOoUKE atrd évav Bnoaupod
TTEPIOPICOVTAI OTIG OXEOEIG TTOU UTTOOTNPICEl 0 Bnoaupog

* 18éa: MTTopoUpe va avaKAAUWOUUE OCNHUACIOAOYIKEG OXEOEIG HETASU AECEWV
aVOAUOVTOC OTATIOTIKA M1 MEYAAN OUAAOYA KEIPEVWYV

* 270010
— 1/ Karaokeun AgéiAoyiou
— 2/ YmoAoyIiouog ouoiotnrag ueraéu opwv
— 3/ Opyavwon (ouviBwcg ispapxikr)) Tou AsiAoyiou
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Autouarn Kataokeury ©O©noaupwyv atrd Keipeva (I1)

« 1/ Kataokeunr Ae€iAoyiou
— Decision: Desired specificity
« if high then emphasis will be given on identifying precise phrases
— Terms can be selected from titles, abstracts, or even the full text
— Normalization: stemming, stoplists

— Criteria for selecting a term:

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

« discrimination value ~ idf
— Phrase construction (if desired, recall coordination level)

« 2/ YtroAoyiopéc Opoidtnrag

— lMapadeiyparta pyerpikwyv: Cosine, Dice
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Autouatn Karaokeury ©Onocaupwyv atrd Keipeva (1)

3/ Opyavwon (ouvBwcg iepapxikr) Tou AsiAoyiou

« OTtrol000A\TTOTE OAYOPIBUOC clustering HTTOPEI va XpnoIPoTToINBEi

‘Evag AAy6p18uog
1/ ldentify 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 O, 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 parent)

5/ Continue until reaching level 1
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[Mapadelypa pe 3 KAAOEIC OUXVOTATWY

ZuxvoTtnTta
EUPAVIONG

1 1
Computer I:?atabases IRs: SQL TF-IDF

I I
@ Computer
Databases / \
IRS Databases IRS
SQL TF-IDF
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