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» Avadpaon 2uvdeeiag (Relevance Feedback)

* Avadiatutrwon Emepwtioewy (Query Reformulation)
— AvaBdpuvon Opwv (Term Reweighting)
— Emékraon(AiaoToAr) Emrepwtnong (Query Expansion),

* Avadiarumwon Emepwtiocwy yia 1o Aiavuopatiké MovTtého
— Optimal Query, Rochio Method, Ide Method, DeHi Method

+ AgloAdynon

*  Weudo-avadpaon ouvdeeiag (Pseudo relevance feedback)

» [evetikoi AA\yopiBuol

+ Emékraon EepwTtiocwy
— Autoéparn TommkA(EmTtoma) AvdAuon (Automatic Local Analysis)
— KaBoAikiy AvdAuon
— Emékraon Emepwtnong Baoel ©Onoaupou (Thesaurus-based Query Expansion)
— Autéparn KaBoAikfj AvaAuon (Automatic Global Analysis)

— ZTaTioTiKoi ©Onoaupoi (Statistical Thesaurus)
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* [lapatnpnBbnke OTI 01 XPAOTEG TWV PNXAVWYV avalnTnong
datravouv TTOAU XpOvo avadiaTuTTwVvoVvTag TNV APXIKI TOUG
ETTEPUITNON TTPOKEIJEVOU VA BPOUV IKAVOTTOINTIKA £yypapa

* Aitieg
— 0 XPAOTNG BEV YVWPICEI TO TTEPIEXOUEVO TWV UTTOKEINEVWV EYYPAPWV
— 10 Ae€IAQyI0 TOU XpOTN PTTOPED va dla@épel atrd auTtd TNG CUANOYNG
— N apPXIKNA ETTEPWTNON UTTOPEI VA €ival TTIO0 VEVIKN 1 TTI0 €I0IKNA ATTO AUTH TTOU
Ba £mpeTTe (KATAAyoOVTAG €iTe O TTAPA TTOAAG 1} € TTOAU Aiya £yypaga)
* H apxiki eTepwTnON PTTOPEI Va BewpnBei wg n TTpwTn
TTPOOTIABEIO EKPPAONS TNG TTANPOPOPIAKNS AVAYKNG

*  AvAVKN VIO TEXVIKEC QVTIUETWITIONC QUTOU TOU TTPORAAUATOC
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TpoT1T0I AVTIMETWTTIONG

) A
VivERS

(1) BeAtiwon TnG apxIKAG €TTEPWTNONG

(2) Xprion Mpo@iA

(3) BeAtiwon TapdoTaong KEIPEVWV

(4) BeAtiwon aAyopiBuou (PovTéAou) avakTnong

* [lapatnpnoeig
— Ta (2) ,(3),(4) £xouv TTI0 POVIPO aTToTEAECUA (ETTNPEACOUV TNV ATTAVTNON Kal
TWV ETTOUEVWV ETTEPWTATEWV)

« EdW Ba coTidooupe 1o (1)
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[Mpooeyyioeig yia BeAtiwon TG ApXIKNG
Etrepwtnong

LTI

Kartnyopieg:

(a) TEXVIKEG TTOU ATTAITOUV €i0080 ATrd TOV XPHOTH

(B) TeEXVIKEG TTOU BEV ATTAITOUV €i0000
(B1) TTou oTnpifovTal oTa TTPWTA £YYPAPA TTOU AVOKTHONKav

(B2) TTou oTnpifovTtal o€ OAA Ta £yypa@a TNG CUAAOYNG
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Avadpaon Zuvagelag (Relevance Feedback):
= H Baoikn 16€éa

* MeTtd TnV TTapoUCiacn TwV ATTOTEAECUATWY, ETTITPETTOUUE OTO
XPNoTN va KPivel TNV ouvd@Eela VoG ) TTEPICCOTEPWYV EYYPAPWYV
TNG ATTAVTNONG

» XpnoluoTroloUPE auTAV TNV TTANPO®OpPIa yia va
AVASIATUTTWOOUE TNV ETTEPUITNON

« Kartommv diavégoupe 010 XPAOTN TNV atTdvinon Tng
AVOBIATUTTWHEVNG ETTEPWTNONG

¢ K.OK
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: APXITEKTOVIKN yia Avadpaon 2uvAagelag

Revised
Query

IR
System

L, Query
Reformulation

1.Docl U
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http://nayana.ece.ucsb.edu/imsearch/imsearch.html
& q=bike

ety

() New Page 1 - Netscape =10l x|

. File Edit Wew Go Bookmarks Tools Window Help |

N @Q Q @ Q O| hitp:f/naryana, ece.ucsh, edufied | cff"‘g

» ‘8% Home | % Browsing and ...

Shopping related 607,000 images are indexed and classified in the database
Only One keyword 15 allowed! !

Ibikel Search |

Designed by Bane Sumengen and Zhawn Newsam

FPowered by JLAMEP2000 (Java, Linux, Apache, Mysql, Peri, Windows2000)
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AtroteAéopara
I~
(144473, 16458) (144457, 2521407 (144456, 262857 (144456 , 262663) (144457 252134) (144483, 265154)
oo 0o oo 0.0 oo 0o
o0 0o on 0o o0 oo
a0 0.0 a0 0.0 a0 0.0
" B [ . o~ |

(144453, 264644) (144485, 265153) (144518, 257752) (144538, 525937) (144456, 249611) (144456, 250064)
oo 0.0 oo 0.0 on 0.0
on 0o on 0o on 0.0
o0 0.0 an 0.0 a0 0.0
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Mapkdpiopa Twv Zuvapwyv

Browss | Search | Prev| next| Random |

(144473, 16458) E
00

oo .o
oo oo

(144456, 262863) (144457, 252134) (144433, 265154)
00 00 0.0
0.0 0.0 0.0 0.0

R R R oo

(144483 , 264644 (144483 , 265153) (144518, 257752) (144538, 525037) (144456, 240611) (144456, 250064)
0.0 00 00 i ] 00
0.0 0.0 0.0 [} 0.0 0.0
oo oo oo oo oo 0.0
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Atravinon Avadiatuttwpevng Etrepwtnong
Elrowsel Search | Prevl Nextl Randoml
(144538, 523453) (144538, 523935) (144538, 523529) (144456, 253569) (144456 253568) (144538, 523799)
0.54122 056319206 0584279 064501 0650275 0.66700107
0231044 0267304 0280881 0.351385 0411745 0.358033
0.200574 0,205529 0203302 0293615 023853 0.200059
fiher el ‘Leg’
ok Sacivied,
(144473 162497 (144456, 240634 (144456 2536035) (144475 16328 (144483 2652647 (144473, 5124107
04721 0675018 0676901 0.700339 0. 70170796 0.70297
0.393022 04639 047645 0.309002 036176 0469111
0273173 0.211118 0200451 0.391337 0339043 0233559
A O T D pHTE 12
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Avadpaon Zuvdeeiag: AvadiatuTTwan ETTEPWTNONG
(Relevance Feedback: Query Reformulation)

TpoTToI AVadIOTUTTWONG TNG ETTEPWTNONG META TNV avadpaon:

+ Avapdapuvon Opwv (Term Reweighting):

— AUEnon Twyv Bapwy TwWv 0pwv OTA oUVAPH £yypaga Kal heiwan Twy Bapwy
TWV OpWV OTA PN-ouvaQr £€yypaga..

+ Emékraon emepwrnong (Query Expansion):
— NpooBnkn véwv dpwv aTnv €TEPWTNON (TT.X. ATTO YVWOTA ouvaen
€yypaga)

* Ymrapyouv TToAAOi aAyopiBuol yia eTTavadiaTuTTwaon ETTEPWTNONG
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AvadiatuTtwaon eTepWTNONG 0TO AlavuopaTiké MovTéAo

» H BéATIoTN erepwTnon (Optimal Query)
— Ag uttoBéooupe 0TI yvwpifoupe To GUVOAO C, GAWYV TWV CUVAPWY
EYYPAPWV.
— H kaAUTepn eTepwTNON (QUTA TTOU KATATACOEI OTNV KOPUP OAa Ta guvagn
£yypaga kal gévo autd) Ba ATav:
Z d answer(q):

~ | =
Qopr =771 Z d;,—
r| vdec,

r ngeC

Where N is the total number of documents.

Agpou 6pwg dev yvwpidoupe To ouvoAlo C,,8a AaBoupe
uTTOWN TNV apXIKA ETTEPWTNON Kal €i0000 TOU XPAOTN.
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: TEXVIKEG yIO TPOTTOTTOINGN TNG APXIKAG ETTEPWTNONG

* (I) Rochio Method
* (II) Ide Method
« (IIl) DeHi Method

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 15

(I) Standard Rochio Method

2 wh
LT

A@oU T0 0UVOAO OAWV TWV CUVAPWV Eival AyVwaoTO,

XPNOIYOTIoiNoE Ta yvwoTd cuvaer (D) kai un-ouvaen (D,) éyypaga
(a1d TNV aTrAVTNOoN TNG APXIKNAG ETTEPWTNONG) EYYPAPWY KOl
ETTIONG CUPTTEPIEAABE TNV QPXIKI ETTEPWTNON Q.

Gn=ci+t Y -1 ¥ 4
‘Dr VdjeDr ‘Dn‘ ‘v’djeDn 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

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 16

200




(1) Ide Regular Method

MepioodTepn avadpaon => PeyaAuTEPOG PaBudg avadiaTuTTwong.
lMNa autd, 6x1 kavovikoTroinon Bdéoel Tou TTooou avadpaong.

q, =aq+pf Zgj—y Zc?j

VJJ-GD, Vc?jeDn

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

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring

(1) 1de “Dec Hi” Method

“ay vE

Tdon yia améppiyn HOVO TWV UN-CUVOPWY £YYPAPWY TTOU £XOUV
uwnASd okop
(Bias towards rejecting just the highest ranked of the irrelevant documents:)

—

6m = Otgl + IB Z dj _]/maX non —relevant (d])

vd;eD,

answer(q):

o: Tunable weight for initial query.
B: Tunable weight for relevant documents.
v: Tunable weight for irrelevant document.
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Gn=ci+ P Y d-T Y 4

‘Dr‘VJJ'GDr 7|, vd jeDy

q,=0q+pf Zc?j—yf ZJ/

Vd,eD, VdeD,

—

ém =05c7+,3 ZJJ — )y max non —relevant (dj)

vd;eD,

* [evikd, Ta TTeipapaTika dedopéva dev divouv KaBapod TTpodadicua
o€ KATTOIA TEXVIKI.

» OAeg o1 TexvikEG BeATILVouV TNV attédoon ( recall & precision)
* 2uvibwg a=R=y=1
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¢ ACloAoynon TnG Avadpaong Zuvageiag

<

z A
LT

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

a
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Relevanes CacM
Feedback and Avg 3204 does. [465‘3]2;5 I'E:_‘.IE ";::5 oy MED

ceision 64 C 12684
qQueries 112 does 225 queries g4 docs g3y docs
Initen] Rup SUENES 30 queries Averaps
imduced collection) —— T

: .14
Ide {dec i) 1459 RS 1156 13s _
epand by Rank . 3
Koot (vt TR vem g e osm
B=75 a= 25 24 + .
Ranic
all 2
lerms rhccdslm 2550 1134 ‘!gr. id 17 %
mprove : 2055
expand by Ran et +75% +19% +156% +!1t:r| 5630
P Pregision '!439[ 2 = fr:% % +70%
1 - Jd623 2% i3 e
Probatilitic mprovement 47y save O rﬁg 1861 = z
(adjusted revised - e +35% 645

Simulated interactive retrieval consistently outperforms non-interactive
retrieval (70% here).

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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¥ Relevance Feedback Evaluation: Case Study

2 A
LT

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

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Reset All]

LUNDO LAST RUN QUERVI

show Search Topic

Text]| Exit RU INQUERY|

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

I voumarked 0 documents a

car*
defect®
recal*

[ 1.__GMPlans to Recall 62,000 1988-80 Cars with Quad 4 Engines
Current Query Has 4 termis): GM, Ford Recall vehicles to Repair Defective Parts ———— By Neal Templin S
automobil* manufactur® Isuzu Motors, Honda  Commence Car Recalls —-—- A Wwall Street Journal News |

P GM Plans to Recall

Ford and GM Recall Series  OF Pickup Trucks, Coupes

n} In} Bal fnl ]
nlrjon

General Motors Corp.  Recalls 195,000 Cars  For Defective Brakes

lump to rank: [jv

Total of 6747 documents retrieved
Document # 1 of 6747

62,000 1988-89 Cars
with Quad 4 Engines

WS]900413-0013
04/13/90 waLL STREET JOURNAL (), PAGE BZ

DETROIT -~ General Motors Corp. said it is recalling
52,000 1088-80 model cars equipped with its high-tech Quad 4
engine to fix defective fuel lines [inked to 24 engine fires

GM said the 1088-89 Pontiac Grand Am, Oldsmobile Cutlass
calals and Buick Skylark cars equipped with the 16-valve,
four-cylinder Quad 4 engine have Tuel lines that could crack
or separate from the engines. Although GM has received
reports of 24 fires caused by leaks attributable to the
faulty fuel lines, a spokesman says the company knows of no
injuries resulting from the incidents. GM sold about 312,000
cars equipped with Quad 4 engines in the 1988-89 model years

In another action, GM said it is recalling about 3,200 of
its 1990 Oldsmobile Cutlass Calais and Buick Skylark models
o fix fuel-line defects on three engines: the Quad 4,
3.5-liter V-6, and 2.5—-1iter four cylinder. GM isn't aware of
any fires or injuries related to the fuel line problems in

this group of cars, the spokesman said.

&Il repairs will be done free of charge to owners, the
company said.

Separately, the U.S. sales arm of Wolkswagen 4G’ Audi
subsidiary said it is recalling 1,600 1890-model Audi 80, S0
and Coupe Quattro luxury cars to replace a defective bolt in
the assembly that locks the steering when the car is parked.
The defective bolt could break, causing the steering wheel to

T Py P Ly g (VST RPN ey S v Gy e Uy I P POy ¥
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oo
) 2 Evaluation:Precision vs. RF condition (from Koenemann & Belkin 96)
;'ﬁ_‘r,’“‘.»\
Criterion: p@30 (precision nso F T T T T T =
at 30 documents) T
Compare: 0Fs 7]
p@30 for users with oo | |
relevance feedback
p@?30 for users without oes L T |
relevance feedback |
Goal: show that users with % neo - -
relevance feedback dq £
better o oesstE L |
£ 1
Results: 2 oo | e .
* Subjects with FR = 1
relevance feedback| 3 T
had 17-34% better oas [ 4 .
performance s
* But: Difference in
precision numbers not LELN S E
statistically significant. 1
Search times pasf T : L Tt M
approximatew equa| Mo EF Mo KEF (?:p:nqdr_;eﬁ ?nF TranzpaxentRF Z;;:: ::[::il;s;f
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Y1ro8€o¢€1g TNG Avadpaong Zuvagelag

.
<

&, 4
LTI

» Af1: 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.

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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[ati n avddpaon ouvageiag dev XPNOIUOTTOIEITAl
EUPEWCG;

%
O pqet

z A
LT

» O1 xprioTeg ouxva d1oTadouv va dwoouV €i00d0

* H avadpaon €xel WG ATTOTEAECPO UEYANEC ETTEPWTACEIC TWV
OTTOIWV O UTTOAOYIOUOG aTTaiTel TTEPICOOTEPO Xpovo(search
engines process lots of queries and allow little time for each one)

* MepIKEG QOPEG N VEQ aTTAVTNON TTEPIEXEI EYYPAPQA TA OTTOIA DEV
MTTOPOUNE va KATOAGBOUUE TTWG TTPOEKUYAV

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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) Avadpaon 2zuvageiag otov Naykéopio loto

.
<

LTI

16T0¢  Eover  Upoos;  KoogAoyog

F jal]
[(Avaliman | £

GO k) e !\Hfbﬁtion Retrigval
Avaliman: @ mrovimd O oehfbeg ypappéveg ora Ehdned O o

Amorekéopona 1- 10 omd wepimou 6.270.0

loTog
INFORMATION RETRIEVAL

An online book by CJ Rijsbergen, University of Glasgow:

i des.gla, ac.uk/Keith/Preface. html - 7k - Arofinkeupén Zehifo - Nopdpoisg aehideg

» 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.
27

Yannis Tzitzikas, U. of Crete, Spring

CS-463, Information

Yeudoavadpaon Zuvageiag
&% Pseudo Relevance Feedback

caet

+ Xprnon pgeBOdwV avadpaong aAAG Xwpig €icodo atrd To XpROTN
* Ymé0eon OTI T KOpu@aia m atrd Ta avakTnUEVA £yypaea gival

ouvaoen (Kal XpHon autwy yia avadpaon)
— MrTTopoUE €TTiIONG VO XPNOIMOTTOINCOUNE TA TEAEUTAIA £yYPOQPQ VIO APVNTIKH

HE TOUG OPOUG TNG ETTEPWTNONG answer(q):

Yannis Tzitzikas, U. of Crete, Spring

a

(CS-463, Information

avadpaon
o EmTpETTEl TNV ETTEKTOON TNG ETTEPWTNONG ME OPOUG TTOU OXETICOVTAI
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- Weudoavadpaon

o

& o
LTI

Revised IR ReRanked

Query System Documents
Ranked

Documents

Query
Reformulation

1. Docl 1t
2.Doc2 1!
Pseudo 3.Doc3 M
Feedback
Tamms TZzrzikas, U. of Crete, Spring 29

CS-463, Information

Aclohoynon Weudoavadpaong

z
LT

» BpéBnke va BeATiwvel TV attédoon oTo diaywvioud tou TREC (ad-
hoc retrieval task)

* AouAelel akOpa KAAUTEPO av Ta KOpuPaia Eyypagpa TTPETTE va
IKQVOTTOIOUV Kal Jia boolean €k@pacn TTPOKEINEVOU va
XpnolyoTtroinouyv yia avadpaaon

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 30
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["eveTikoi AAyOpIBuol kKal Avadpaon 2uvageiag

* Kivntpo

— O1 TEXVIKEG avAdPAONG CUVAPEING UTTOPE va eyKAWRIOTOUV g€ TOTTIKG
BéAaTioTeg Auoeig (local optimal, remember Hill Climbing)

dwoel KAAUTEPEG AUOEIG

» [evetikoi AAyopiBuoil :
— Hidéa:

* [MoAAég AUaeig dnuioupyouvTal Kai agloAoyouvtal TTapdAAnAa

* O1 kaAUTEPEG OTTO aUTEG ETTIAEyOVTal Kal SIA0TAUPWVOVTAl (METAAAGEEIG
EMITPETTOVTAN)

— AOyw TwV TTOAAWY UTTOWR@IWV AUCGEWYV Kal TwV OIACTAUPWOEWV/

METOAAGEEWY, Ol YEVETIKOI aAyOpIBUOI uTTopOoUV va atreyKAwRIoToUV atrd
TOTTIKA MEYIOTA

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring

— H xpnon yevetikwyv aAyopiBuwyv [John Holland 95] B8a ptropouoe icwg va

31

): A Simple Genetic Algorithm

z -
VivERS

Simple_Genetic_Algorithm ()
{
initialize population;
calculate fithess function;

" _ Generation X
1164 10dT 0107 1063
production |

while (fithess != OptimalValue) L
{

selection;

crossover;

mutation;

calculate fitness function;

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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["eveTiKoi AAyOpIBuoI yia Avadpaon Zuvagelag:
Ta BAparta

(1) ApxiKa o XpnoTng SIATUTTWVEI MIG ETTEPWTNON ( XWPIG Bapn
(2) To ocuoTnua dnuioupyei 10-40 TrapaAAayég Tou g pe Tuxaia Bapn 6pwv
(3) H amavtnon k&Be mapaAAayng gi agioAoyeitai
>kop(qi) = a * RetRel - B * RetNRel - y Nrel
oétTou
RetRel = apiBudg avaktnuévwy TTou gival guvagn
RetNRel = apiBudg avaktnuévwy Tou dev ival ouvaen
Nrel = OpIBPGG YN AvVOKTNUEVWY GUVOQWV
2uvABwg 1o Nrel gival dyvwaoTo, yI' autd cuyvad y=0
(4) O1 kaAUTePEG TTaPAAAQYEG ETTIAEyOVTAI, QVTIVPAQOVTAI KAl XwEICoVTal TUXAiWG €
debyn
(5) Katétmv diaoTaupwvovTtai Kal JETAAAGEEIC UTTOPE va cupuouv
(6) go to (3)
H diadikacia autr) cuveyileTal yia 60eg QopEG BEAoUUE

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 33

Mapadeiyua (1/2)

z -
VivERS

 Original query g={k1,....,k15}
* 10 variations {q1,...,10} with random weights
» Compute Score(answer(qi)) for each i=1..10
* LetA, B, C, D be the queries with the highest score
+ Make an extra copy and 2 random copies
* Resut: AAAABBBCCD
* Order them randomly and form pairs
* (AC) (AB) (C,A)A,D)(B,B)
» Crossover rate
— 60% means that 3 from the 5 pairs will be selected for breeding

» Breed them using one-point crossover operator
— e.g. If [V|=15 then a random point could be 8

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 34

D a

17



vy MNapadeiypa (2/2) A c
TrERS ) 3
One-point crossover at position 8
| N
Parent A Parent B Offspring
_ + i = _ Single point crossover
Parent A Parent B Offspring
i N+ . = [ l Two point crossover
Parent A Parent B Offspring
+ b = - ' Uniform (random) crossover
Parent A Parent B Offspring
+ B = _ Arithmetic crossover
CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 35

Mapadeypa (3/3)

« Mutations

— Mutation rate: determines the number of variants to be chosen for mutations
(usually small e.g. 0.05)

— Mutation method: choose randomly one weight and replace it with another
random weight

After crossover After mutation

. - . . =5 I . - . Mutation with

Random bit inversion

* [Meipduara £de1cav OT
— O1 yeveTikoi aAyOpIOuol BEATILOVOUV TNV ATTOTEAECUATIKOTNTA
* (yevikeuaon Tou Rochio ?)
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AidpBpwan AIGAEENS

“Wrpggn

+ Kivntpo
» Avdadpaon Zuvdoeiag (Relevance Feedback)
* Avadiaturwon Emepwthoewy (Query Reformulation)
— AvaBdapuvon Opwyv (Term Reweighting)
— Emékraon(AiaoToAr) Erepwinong (Query Expansion),
* Avadiatummwon Emepwtiocwy yia o AlavuouaTtiké MovTtéAo
— Optimal Query, Rochio Method, Ide Method, DeHi Method
» ACioAdynon
*  WYeudo-avadpaon ocuvdegelag (Pseudo relevance feedback)
» [evetikoi AA\y6piBuol
* Emékraon ETrepwtioswyv
— Autéparn TommkA(EmTéma) AvdAuon (Automatic Local Analysis)
— KaBoAikii AvaAucn
— EméxTaon Emepwtnong Bdoel ©noaupou (Thesaurus-based Query Expansion)
Autoparn KaBoAiky AvaAuon (Automatic Global Analysis)

— ZTamaTikoi ©noaupoi (Statistical Thesaurus)
CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Emékraon ETrepwrnong
=== (Query Expansion)

%
O pqet

* 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

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Texvikég ETrékTaong Emrepwtnong

» Refinements based on query log mining
— Common on the web
* 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)

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 39

Example of Query Expansion

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

Web Search Results

Your Search Re

|jaguar Search | Selact: IWeb vI

[ ¥ellow Pages [ White Pages [ Classifieds

Are you looking for?

Jacksonville Jaquars Jaguar Car Elack Jaguar Jaguar xks
u'ild Jaguars Jaguare Jaguar Accessories Jaguar Autornobile

Also: see altavista, teoma

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 40
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Autoparn Totmikr) (EmmiToma) AvaAuon
Automatic Local Analysis

* MeTd TV dIaTUTTWON TNG ETTEPWTNONG, AVEAUCE (OTATIOTIKA) TIG
AECEIC TTOU gp@aviCovTal HOVO OTO KOPUPAia avakTnuéva £yypapa

* To ouoTnua TTapouciAdel OTO XPROTN TIG OXETIKEG AECEIG KAl O
QUTOG ETTIAEYEI EKEIVEG TTOU BEAEI va TTPOOTEBOUV OTNV ETTEPWTNON
— eVAAAQKTIKG pTTOPEI Va yivel autopaTta

* AmroTéAeopa
— O1 aca@eic Aé€eig dnuioupyouv AiydTepa TTpoBAAuaTa (atr’oTi oTnv KABOoAIK
avdaAuon)
— lMapddeypa
» “Apple computer” —  “Apple computer Powerbook laptop”

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring

41

Autoparn Totmikr) (EmToma) AvaAuon

z -
VivERS

» TexXVIKEG QUTOPATNG TOTTIKNG avaAuong
— Association Matrix
— Metric Correlation Matrix
— //Scalar Clusters
— //Local context analysis

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Wi Wy W3 v Wy ¢;: Correlation factor between

Wl Cll C12 C13 ..................... Cln term l' and termj..
W, Cyy
W3 | G Cj = Zfzk X fa
. . d,eD
w, | Cu f,, : frequency of term 7 in document k

Normalized Association Matrix

— Frequency based correlation factor favors more frequent terms.

— Normalize association scores: C;

. . . C; + ij _cij .
— Normalized score is 1 if two terms have the same frequency in all
documents.

‘ET01 BpioKOUupE TOUG OPOUG TTOU Eival TTI0 KOVTA O€ aQUTOUG TNG

ETTEPWITNONG
CS-463, Information 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
C,; = E——
! kuze‘:/[kvze‘;j ”(ku,kv)

V.. Set of all occurrences of term i in any document.
r(k,k,): Distance in words between word occurrences k, and k,
(o0 if k, and k, are occurrences in different documents).

* Normalized Metric Correlation Matrix G
— to account for term frequencies: i |Vl,|><‘VA‘
J
CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 44
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Query Expansion with Correlation Matrix

» For each term iin query, expand query with nterms, those with
the highest value of c;

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

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Onoaupoi Opwv kal KaBoAikiy AvaAuon
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: ©Onoaupoi Opwv

K

* 'Evag Bnoaupdg Tapéxel TTANPOQPOPIES VIO GUVWVULA KAl
onuacioAoyIKa KOVTIVEG AEEEIG Kal ppdoeig [see also Sec
7.2.5]

* [Mapadeiyua:

@ LIADLLIT

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

rel: medic, general practitioner, surgeon,

* Online-Bnoaupoi:
— Roget’s thesaurus
— INSPEC thesaurus
— WordNet ( )
— The free dictionary

CS—463, Information Yannis Tzitzikas, U. of Crete, Spring 47
g , ,
Vi ): Xpnoeig ©noaupou

2 ’
VivERS

* Eupetnpiaon keipévwv/BiBAiwv ye emmiAoyr 6pou atmd Bnoaupd
* AvalnTnon XpnoIPoTToIWVTag 6pouUg Tou Bnoaupou
— (autéuarn f UoTepa aTTd £TMAOYA TOU XPNOTN)

* [a BeATiwon TNG avakTnong
— Av n amm@vrnon PIog ETEPWTNONG Eival MIKPH, MTTOPOUNE VA TTPOGBECOUE
6poug Baacel Twv oxéoewy Tou Bnoaupou (Cuvwvuua, ..)

— Av atr@vtnon €ival TToAU peyaAn, JTTopoulEe va oudBouleuTtolpe To Bnoaupd
KAl va avTIKOTAOTHOOUHE KATTOIOUG OPOUG TNG ETTEPWTNONG ME TTIO €181KOUG.

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Aidkpion ©Onoaupwv

2,
Wippni

* Awaoaoikoi Onoaupoi

— Mx 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

CS-463, Information 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)

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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WordNet (http://wordnet.princeton.edu/)

“Wrpggn

* 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)
CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 51

: AAT (Art and Architecture Thesaurus)

i .
LT

» 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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Cl ol

XapakTnpIoTIKA @noaupwyv

Z
Vrvgas'

» Coordination Level (BaBudg cuvtoviouou)
— 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)

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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ol

XapakTnpIoTIKG @noaupwyv (2)

Z L
VivERS

* 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 / UNIKG cuykOAAnoNg

» 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

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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* TpoTol Kataokeurg ©@noaupwyv

[A] XeipoTtrointn Anuioupyia

[B] Autéuarn Kataokeun

[B.1] amé ouAAoyn KEIPEVWYV
MpoUTéBeon: Na uttdpyel Pia eyaAn Kai avTITIPOCWITEUTIKI) GUAAOYH KEINEVWV

[B.2] atmé ouyxwveuon AAAwv Bnocaupuwyv
MpoUTéBeon: Na utrdpyouv >2 diabEaiyol Bnoaupoi yia Thv TTEPIOXA TTOU Jag
evOIOQEPEI

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 55

: [A] Xeipotrointol ©@nocaupoi

5 A8
VivERS

» 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

LTI

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

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 57

EtrékTaon emmepwTthoewyY Baoel Onocaupou
Thesaurus-based Query Expansion

z ’
VivERS

* TpoTroc:
— [Mé k&Be 6po t TNG eTTEPWTNONG, TTPOCOECE OTNV ETTEPWTNON TA CUVWVUHO
Kal TIG OXETIKEG AEEeIG (related terms) Tou t
— Ta Bdpn Twv VEwv AéEewv PUTTOPET va gival xaunAdTepa Twv BAapwy Twv
AE€ewv 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.

* ATtroTéAECpa
— Augavel Tnv avakAnon (recall.)

— Mrmopei va peiwoel TRV akpifela (precision), 18iaitepa 4Tav n ETEPWTNON
TTEPIEXEI AU@IONUES AEECEIG

* “interest rate” — “interest rate fascinate evaluate”

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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[B1] Autoparn Karaokeur) ©Onoaupwyv atrd Keipeva

K

* H karaokeun (amé avBpwTToug) evog Bnaaupou ival TToAU Xpovofopa Kai dev
UTTApXouV Bnoaupoi yia OAES TIG YAWOOEG

*  O1 TTAnpoQYOpieg TTOU PTTOPOUNE VA XPNOIUOTTOINCoUNE aTTd £vav Bnaaupod
TTepPIopiovTal OTIG OXETEIG TTOU UTTOOTNPICEI 0 Bnoaupdg

* |5éa: Mropoupe va avakaAUwoupe onuacioloyikéG oxéoelg HETASU AEGewv
avAaAUOVTAG OTATIOTIKA Wi HEYAAN oUAAOYH KEINEVWV

* 214010
— 1/ Karaokeun AsiAoyiou
— 2/ YmoAoyiouog opoiotnrag puerau opwv
— 3/ Opydvwaon (ouvnBwg ispapyikn) Tou AséiAoyiou

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 59

¢ Autopatn Kartaokeury ©@noaupwyv atro Keipeva (11)

0,

* 1/ Karaokeun Aggihoyiou
— 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/ YTroAoyiop6g Opoidtnrag
— Mapadeiyuata petpikwv: Cosine, Dice
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Autépatn Kataokeury @nocaupwyv atro Keipeva (1)

3/ Opyavwon (ouviBwg ispapyikn) rou AséiAoyiou

» OmroloodnmroTe aAyopiBuog clustering pytropei va xpnoipotroinBei

‘Evag AAy6piBuog

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 parent)

5/ Continue until reaching level 1

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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[Mapddelypa pe 3 KAAOEIGC CUXVOTATWY

SuxvoTtnTa

1
EMQAviong :
1

i

Computer Illbatabases IRs: SQL TF-IDF

Computer

Databases

IRS Databases IRS
*
| [
SQL TF-IDF

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Query Expansion Based on a Statistical
Thesaurus

o

Wippni

» O Bnoaupdg amroTeAcital atrd KAAOEIS TTOU OPAdOoTTOIoUV
OXETICOPEVOUG OpOoUG OTO TTAQiCI0 OAOKANPNG TNG GUAANOYIG

* [Napatnpnoeig

— O1 6pol yIa ETTEKTOON ETTEPWTNONG TTPETTEI VA €XOUV JEYAAN
OIOKPITIKA IKAVOTNTA

— Apa Ba TTPETTEl va £XOUV XaunArn ouxvoTnTa EYQAvIong

— O1 xaunAég ouxvoTnTEG OEV HAG divouv ETTAPKI TTANPOPOpIa yia
VO KAVOUUE opadoTroinon

— 16¢a: Kdve opadoT1roinon Twv eyypa@wy Kal Katotmiv TTape
TOUG OPOUG HE TIG XAPNAEG CUXVOTNTEG

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 63

Karaokeur) ©nocaupou

)
VivERS

» Complete Link Algorithm
— 1. BaAe kdB¢ £yypago o€ £va dIagopeTIKO cluster
2. YTTOAGyIoE Tnv opoioTnTa ueTagy OAwv Twv Ceuyapiwy cluster
* opifeTal WG N EAAXIOTN OPOIOTNTA PETAEU OAWYV TwV (EUYAPIWV EYYPAPWV
* (xpon TnG METPIKNAG TOU CUVNUITOVOU)
3. Bpeg 10 Celyog [Cu,Cv] pe TNV uwnAdTEPN inter-cluster opoidTnTa
4. Yuyxwveuoe Ta clusters Cu, Cv
5. Av 10 KPITAPIO TEPUATIOPOU SEV IKAVOTTOIEITAI CUVEXIOE TO 2
6. EméoTpewe pia iepapyia clusters

* [Nepioodrepa 6a douue orn didAeén mepi Clustering
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= Autopartn KaBoAikry AvaAuon
& Automatic Global Analysis

* [1poodiopiopdg Babuou opoidTNTAG HETAEU TWV OpWYV BACEI
OTATIOTIKAG avaAuong 6ANG TNG OUANOYNG

* YTroAoylopdg mMvAKwY CUoXETIONG (association matrices) TTou
TTOCOTIKOTTOIOUV TNV OMOIOTNTA METAEU TWV AéEEWV avaAoya e TO
TG00 ouxVva gugavifovTal

» EméKTOON ETTEPWTNONG ME TOUG (OTATIOTIKA KOVTIVOUG) 6pOUG.

« TpoTrol
— Query Expansion Based on a Similarity Thesaurus

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 65

[MpoBAruaTa KaBoAikriig AvaAuong

5
VivERS

« 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.
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Query Expansion Based on a Similarity Thesaurus
+ Keypoint

— O1 6pol TTou TTpoaTiBevTal kaBopifovTal Ye BAon TNV ATTOCTACH TOUG ATTO
0AGKANPN TNV emepwTNON (Kai 61 BACEl TNG ATTOCTACGAG TOUG aTTo KABE
OpO TNG ETTEPWTNONG EEXWPIOTE)

e 2NV avtiBetn TTEPITTTWLON 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.”

CS-463, Information
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Query Expansion Based on a Similarity Thesaurus
» Tpotrog

— 'Eotw N €yypaga, t 6poi K={k1,...,ki}

— Mapiotadvoupe KABe 6po pe £va didvuaua aTov Xwpeo Twv N diaoTdoewyv

* (eival oav va £€Koupe avTIOTPEWEI TO POAO TWV OPWV KAl TWV EYYPAPWY)

ki = (Wil""’wiN)

(0.5+0.SL)1‘¢J-
wii=

max ; ( fj)
N fil 2.2
\ 0.5+0.5 1

210303 G
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Query Expansion Based on a Similarity Thesaurus

(1)

2
"
2
2
<

&,
LTI

* H oxéon petagu duo 6pwv Cuy =ky "k,

» Query Expansion
— (1) Represent query in the concept space q= Wiqki

— (2) Compute sim(q,ku) for each ku

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

sim(q,k,)
Wuqv = - = -
+ Results 2 Wig
— 20% improved retrieval performance kieq
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KaBoAikr vs. Emtémma AvadAuon

z A
LT

* H kaBoAikA avaAuon €xel HEYAAO UTTOAOYIOTIKO KOOTOG AAAG Yovo

aTnv apxn
— uTToBETOVTOG OTI TA £yypaga TNG cUAAOYNG gival oTaBepd

* H TOmKI avaAuon €xel apKeTO UTTOAOYIOTIKO KOOTOG yia KAOE
ETTEPWTNON
— (TrapdAo 1Tou To TTARBOG TWV BPWV Kal TWV EYYPAPWYV Eival JIKPOTEPO AUTOU
NG KABOAIKAG)

* H totmikr) avaAuon didel KAAUTEPA ATTOTEAECUATA
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ETTéKTOON ETTEPWTACEWV: ZUPTTEPACHATO

* H eTéKTAON TWV ETTEPWTHOEWV PE OXETICOPEVOUG OPOUG PTTOPEI va
BeATiwoel TNV atmédoon, 181aiTepa TV avakAnon (recall).

* H aAoyiotn eTTIAOYr) OXETICOPEVWYV OPWV UTTOPEI VO PEIWOEI TNV
akpiBela (precision).
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