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AldpBpwan AIGAEENG

« Kivntpo
* Avadpaon Zuvdeeiag (Relevance Feedback)
* AvadiatiTrwon Emepwrtiocwv (Query Reformulation)
— Avapdpuvon Opwv (Term Reweighting)
— Eméktaon(AiaotoAr) Emepiytnong (Query Expansion),
— Avadiatuiwon EmepwTioewy yia To AlavuopaTiké MovtéAo
« Optimal Query, Rochio Method, Ide Method, DeHi Method
— AgioAéynon
*  WYeudo-avadpaon ouvdgeiag (Pseudo relevance feedback)
* Eméxraon Emepwrioswy
— Autopatn TomkA(EmTéma) Avaiuon (Automatic Local Analysis)
— KaBoAikr) AvaAuon
— Eméxraon Emepwinong Bdoel ©noaupou (Thesaurus-based Query Expansion)
— Autépatn KaBoAikA Avéiluon (Automatic Global Analysis)
— ZramoTikoi ©Onoaupoi (Statistical Thesaurus)
« Tevetikoi AAyopiBuol
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Kivntpo

» ‘Exer maparnpnBei o1 o1 xpioTeg Twv Al datravolv TToAU xpdvo
avadIaTUTTWVOVTAG TNV OPXIKA TOUG ETTEPWITNOT TTPOKEIPEVOU VO
Bpouv IkavoTToINTIKG éyypaga

* MBavég aiTieg

— 0 XpAoTNG Sev yVwpilel TO TIEPIEXOUEVO TWV UTTOKEIMEVWYV EYYPAPWY

— 710 Ae€IAOYIO TOU XpAOTN PTTOPET VO dla@épel atrd auTd TNG GUAAOYAG

— N OPXIKA ETTEPWTNCT UTTOPEI Va Eival TTI0 YEVIKK 1) TTIO EISIKA ATTO AUTH TTOU
Ba émmpeTTe (KaTaAfyovTag €ite o€ TTapa TTOAAG 1} o€ TTOAU Aiya £yypaga)

* H apyiki eepwtnon ptropei va BewpnBei wg n TpwTn
TIPOCTTIABEIn EKPPACNG TNG TTANPOPOPIOKNG avAayKng ToU XPAOTN

* AvAykn VIO TEXVIKEC QVTIMETWTTIONS QUTOU TOU TTPOBAAATOC

Yannis Tzitzikas, U. of Crete, Spring
2nna
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TpoTToI AVTILETWTTIONG

(1) BeAtiwon Tng apxIKNg eTepWTNONG

(2) Xprion MpogiA Xpriotn

(3) BeAtiwon mmapdoTaong KEIEVWV

(4) BeAtiwon aAyopiBpou (HovTéAou) avakTnong

» [Mapatnproeig
— Ta (2) ,(3),(4) éxouv Mo pévigo atroTéAeopa (eTrnpeddouv TNV aTTdvinan Kai
TWV ETTOUEVWV ETTEPWTACEWV)
* EOw Ba eomidooupe oTo (1)

Yannis Tzitzikas, U. of Crete, Spring
20na
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Texvikég BeAtiwong Tng Apxikng Etrepwtnong

Kartnyopieg:

(a) TeXVIKEG TTOU aTTaITOUV €£i0080 aTTé TOV XPAROTN

(B) TexvIKéG TTOU Bev atraiToUV £i0080
(B1) ToU OTNpPICOVTaI OTA KOPUPAia £yypa@a TTOU AVaKTABnNKav
(B2) Trou aTtnpicovTal o€ 6Aa Ta €yypa@a TNG CUAOYAG

Avadpaon Zuvdeeiag (Relevance Feedback):
H Baoikn 106éa

Brjuara:

1/ MeT@ TNV TTapoUCiacn TwV ATTOTEAETUATWY, ETTITPETTOUNE OTO
XPNOTN VA KPIVEI TNV CUVAPEIA £VOG I TTEPITAOTEPWYV EYYPAPWV
NG OTTAvVINONG

2/ AgioTToI0UpE AQUTAY TNV TTANPOYPOPIa YIa VO avaSIOTUTTWOGOUHE
TNV €TTEPWTNON

3/ Katoémv didoupe 01O XpraTn TNV aTTAvTnan Tng
avadIaTuTTwPEVNG ETTEPWTNONG

4/ MAyaive aTo Brua 1/

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




ApxITEKTOVIKN Yia Avadpacn ZuvAageiag

Revised
Query

ReRanked
Documents

TuApaTa TNG APXITEKTOVIKAG TTOu EPTTAéKOVTAI

User
Interface ||
user need
‘ Text Operations
Jlogical view logical view
Qg Indexing

| user feedbadk| Operations

query inverted file

ue [T7e T P,
Query : Ranked 1 Docl Searching
Reformulation D t 2. Doc2
ocuments 3. Doc3 retrieved docs
1. Doc1 U : v
2002t | { Ranking
3.Doc3 ¥ ranked docs
Feedback
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http://nayana.ece.ucsb.edu/imsearch/imsearch.html AtroTeAéopaTa
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@ O @ Q = ‘ Browse | Search | Prevl Mext | Randam
http:{/navana.ece.ucsb.eduyi | 1
18, ol | <5
o 48 Home | %% Browsing and ...
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Mapkdpioua Twv Zuvaguwv Atravtnon Avadiatuttwpévng Emmepwinong
Browse | Search | Prew | Mext| Random Browse | Search | Prev| Mexd| Random I
(144483, 265154) (144538, 523493) (144538, 523835) (144538, 523529) (144436, 253568) 144456, 253568) (144536, 523799)
oD 0.54182 0.56319296 0.384279 064301 0650275 066709197
00 0331044 0.267304 0.380881 0351395 0411745 0358033
6D 0.300676 0.205380 0302308 0203615 023853 0309050
ey .
- [
“ Zo
\
|
(144453, 264644 (144436, 250064
i A (L4473, 16249) (L4436, 349634) (144456, 25369) (144473, 16328) (144433, 25264) (144478, 312410
oo o om on o om 0.6721 0.675018 0.676001 0.700330 070170706 0.70207
00 00 s o0 00 s 0393922 0.4639 047645 0309002 036176 0469111
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AvadiatuTrwon emepwTnong Bdoel Avadpaong Zuvdageiag
(Relevance Feedback: Query Reformulation)

TpoTtrol avadiaTiTTwong TNG ETTEPWTNONG META TNV avadpaon:
+ Avadpuvon Twv Opwv (Term Reweighting):

— AUEnon Twv Bapwv Twv 6pwV TTOU EYPAVICOVTal OTA CUVAPK £yypaga Kai
HEiwoN Twv Bapwyv Twv GpwV TTOU EPPAVIfovTal OTa PN-ouvaen £yypaga.

» Eméxkraon emepwrtnong (Query Expansion):

— MpooBNkn VEwV 6pwV OTNV ETTEPWTNAN (TT.X. ATIG YVWAOTE CUVOPr|
yypaga)

* Ymdpyouv TToANOi aAyopIBuol yia eTTavadIoTUTIWON ETTEPWTNONG

CS463 - Information Retrieval Systems YYannis Tzitzikas, U. of Crete, Spring 13
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AvadiaTUTTwon eTEPWTNONG 0TO AlavuouaTiké MovTéAo

H BéATiotn erepwtnon (Optimal Query)
— Ag uttobéooupe 6T yvwpifoupe To alvoAo C, GAWV Twv GUVAPWY (PE TNV
TTANPOPOPIAKK AVAYKN TOU XPAOTN) EYYPAQWV.
— H «kaAUTEPN ETTEPWTNON» (QUTH TTOU KATATACOEI OTNV KOPUPr OAa Ta
guvaen éyypaea Kal poévo autd) Ba ATav:

VI o SN T o |
qOPt_|Cr|VZdj N—|Cr| Zdl

d;eC, vd;eC,

Where N is the total number of documents.

Apou buwg bev yvwpidoupe 1o auvoro C,,0a AdBouue
umTéwn TNV apxIKn ETEPWTNON Kal TNV gioodo Tou XpAoTn.
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AvadiaTiTTwon eTepWTNONG 0To AlavuouaTiké MovTtédo

A@oU ouwg dev yvwpifoupe To ouvoAo C,,0a AdBouue
utTOWn TNV QpXIKN ETTELWTNON Kal TNV €i0000 TOU XpHaTH.

answer(q):
Texvikég
(I) Rochio Method
() Ide Method
(1) DeHi Method
5483 - Information Retrieval Sysems Vanris Tztzikas, U, of Crete, Spring 15
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(I) Standard Rochio Method

A@oU To GUVOAO OAWYV TWV CUVAPWY gival AyVwaTo,

XPNOIYOTTOiNOE Ta YVWOTA ouvagr (D,) kol YVwoTd un-ouvaer (D,) éyypaga (atréd

TNV aTTAVTNON TNG APXIKAG ETTEPWTNONG Kal BACEl TNG £106d0U aTTd TOV XPACTN)
KaI €TTIONG ouPTTEPIEAABE TNV APXIKN ETTEPWTNON q.
Avadiarutrwuévn ETeLWTNON:

Gn=ad+ 2 3 dj-2- ¥ d
‘Dr‘v&jeDr Dn|vq

JeDn answer(q):

o Tunable weight for initial query.
B: Tunable weight for relevant documents.
y: 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
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(1) Ide Regular Method

MepioodTepn avadpacon => peyaAlTepog BaBuodg avadiaTuTTwong.

Mo autd, katd TNV IDE Regular pé6odo dev KAVOUE KAVOVIKOTTOINON
(Baoel Tou TTOCOU Avadpacng)

Gy =ad+p D d,—y >.d,

VajeDr V&jeDn

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

(1) Ide “Dec Hi” Method
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Tdaon yia amméppiyn MOVO TWV PN-CUVAPWY EYYPAPWY TTOU £XOUV
uywnAoé okop

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

qm = aq + ﬁ Z d'j —y max non —relevant (aj)

V&jEDr

answer(q):
o Tunable weight for initial query.

B: Tunable weight for relevant documents.

y: Tunable weight for irrelevant document.

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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S Oykpion pedddwv (1) (1) (111

dn=ad+ 2. 3 -2

‘Dr‘VdJeDr ! ‘ ‘ JeDn
G, =aG+f 3.d -y 34
V&JeDr V&JED"

qm = aq + ﬂ Z daj — 7 MaX ;o0 _relevant (J])

VajeD,

» Tevikd, Ta eipapaTikd dedopéva dev divouv kabBapd TTPoRAdIoUa O€ KATTOI
TEXVIKN.

* OAeg o1 TexVikEG BeATILovouv Tnv amrédoan ( recall & precision)

* ZuvAbwg a=p=y=1

AgIoAoynon ATToTeAECHATIKOTNTOG TEXVIKWY 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
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Relevance Feedback Evaluation Relevance Feedback Evaluation: Case Study
./ T N . A y : -
ABLE 4. Evalustion of 1ypicg) sefeva Example of evaluation of interactive information retrieval [Koenemann & Belkin 1996
nes fesdback methods f fi
far five collections fweighted doe ) . .
Rk of T T weiehted querie. Goal of study: show that relevance feedback improves retrieval
Relevance Feedback thod CACM (=53] i
ot mAn e g AN NSC effectiveness
. queries 112 2 =084 docg 1033 H
g e 1208 PSemie s e Details
(reduced collection) — T . i i i
64 novice searchers (43 female, 21 male, native English
18 {doc hiy 1438 118 1156 1 ( s
xpand by -1368 335 * TREC test bed (Wall Street Journal subset)
ROSGhin (standapd S +44g +014, o 5980 - «  Two search topics
2 +
A= .5 :; % tec] 505 — Automobile Recalls
T R .
all terms p.il‘:.‘m 2525 £l 5 . — Tobacco Advertising and the Young
-2552 .14 o ; ;
expand by ;':flwmn[ +75% s i;; jzifx frass ,Ew 1§ « Relevance judgements from TREC and experimenter
+ N .
::;“"’“N Pregision .,:m 12 12 f;“ +68% +70% « System was INQUERY (vector space with some bells and whistles)
Impro e ‘1623 .25 24 e . . .
Probubilistic Yemen - +71% 370 1 é«; 'iiﬁ' 527 - » Subjects had a tutorial session to learn the system
2ddpzsted rpyi. - +2E% +, . e . .
f.__._,u_;__[“"u — hiatl « Their goal was to keep modifying the query until they have developed one that gets high
. ) ) ) ) ) ) precision
Simulated interactive retrieval consistently outperforms non-interactive + Reweighting of terms similar to but different from Rocchio
retrieval (70% here).
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i Evaluation:Precision vs. RF condition (from Koenemann & Belkin 96)
Enter (ext auery term below and it <RETURN> £ T Youmarked o documents a
| 1. GM Plans o Recall 62,000 1955 Cars wWith Quad 4 Endines Criterion: p@30 (precision e 5
Current Query Has 4 term(s) 2. GM, Ford Recall _Vehicles to Repair _Defective Parts By Neal Templin 5| at 30 documents)
omGET TRAnTac o Tours Motors, Honda — Commence Car Recalls ——m A wall Street rournal News 1
can . T Ford and G Recall Series OF Prokap Tracks, Coupes Compare: T 7
ecal® 5. General Motors Corp. _Recalls 196,000 Cars _For Defective Brakes P@30 for users with ore L i
Total of 6747 documents retrieved Jume to rank [ 1y relevance feedback
Document # 1 076747 p@30 for users without oss |- i
relevance feedback | _
vy | 08 ot e s |8 .
With Quad 4 engines Goal: show that users with| & oeo - T -
A28 WALD staee ounaL o, pace 52 relevance feedback do £ -
ETROIT -~ General Motors Corp, said [ is recalling better E E — 7
2,000 1555-25 model cars cauipped with it iah-tech Ouad 4 5 =
521 e 15559 Pantic Crand am, Oldmaopila Cutlass Results: 2 eso b - -
Calais and Buick Skylark cars equipped with the 16-valve, I s
o Soparate o the cngincs Alshoush Ok hae raseived - «  Subjects with E ”
Coorts o 34 Ties Causel by 1caks At ibataDle o E oas ~ -
riies ,i‘s‘uﬂgfégifgﬁgﬁg el S Sol st £ §S§ relevance feedback| = e
S auipped with uad 4 enaines n the odel years 40 L i
In another action, GM said it is recang about3 200 of had 1 7 34 /D better e
12 Foelo ine GeTScts om e e engines: the cuad a0t performance
5.3-liter V-6, and 2.5 liter four cylinder. GM isnt aware of ’ . 035 - b
(h‘xgﬁ'vgzpowauncs;ee\;:)fegomg’egmc\ line problems in . But: Difference in
R T o TG 10 owners, the precision numbers not wsa b i
Soparate y the US. sales arm of Volkswagen AG's Audi P . o
subsldary s It 15 recalling 100 1950-model dudi 20 00 statistically significant.
o Coubs QUATHYG Lavary Caré 1o renlace & defective bt n . Tenit Tz il
he assembly that Iocks the Srcering wnen e car s parke Search times LEEE : . . . .
el 1o , approx Iy equal o RE e mF Opague KF TunspareniRF Fensuabie BF
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21wTTnPEG YTToBEoeig Tng Avadpaong ZuvAageiag

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.
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Mati N avadpaon cuvagelag dev XPNOIUOTIOIEITAl EUPEWG;

» O1 xproTeg auxva d1oTadouv va dwaouy £i00d0

* H avadpaon £xel wg amoTéAeopa HEYAAEG ETTEPWTATEIS TWV
OTTOiWV O UTTOAOYIOHOG aTTAITEl TTEPICOOTEPO XPOVO

— o€ oUyKpION PE TIG OUVNBIOUEVES ETTEPWTACEIG TTOU SIATUTTWVOUV Ol XPrOTEG
ol oTT0i€G OTTOTEAOUVTAI OTTO 2-3 AECEIG

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

* MepIikéG POpEG N vEQ aTTAVTNON TTEPIEXEI £YYPOPA TA OTTOIA EV
MTTOPOUNE VO KOTOAGBOUUE TTWG TTPOEKUYAV

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 26
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Avadpaon Zuvagelag otov MNMaykoéopio loTo

lorey R WWOOE  KRraASYOl
Goc :gl(: omasa e ChsEimm)
A

B movns O ook ypopptveg oo Expd O

loTHg Amgachtouara 1 - M o Topoy G270

An onine book by CJ poersity of Glasgow.

» 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 27
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Weudoavadpaon Zuvdeeiag

WYeudoavddpaon Zuvdgelag
Pseudo Relevance Feedback

* Xprion peBodwyv avadpaong aAAd Xwpig €icodo amo 1o XpARoTn
* Ymwé0eon 611 Ta KOpu@aia m atrd T avaKkTnuEva £yypaga ivai
auvaer (Kai Xprion autwy yia avadpaon)
— MTropoUpe eTTioNG va XpNnoIPOTIOINCOUNE Ta TEAEUTAIO £yypaga yia apvnTIKN
avadpaon
« EmTpérTel TNV €1TEKTOON TNG ETTEPWTNONG HE OPOUG TTOU OXETICOVTAI

UE TOUG OPOUG TNG ETTEPWTNONG answer(a):

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 29
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Yeudoavadpaon

Revised ReRanked
Query Documents

Query

. 1. Docl
Reformulation

Ranked 1. Doct
Documents / | 2 2%

1.Docl 1t
2.Doc2 1t
3.Doc3 1t

Pseudo
Feedback

CS463 - Information Retrreva ystems
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AtloAoynon Weudoavadpaong

* Bpébnke va BeATiwovel Tnv amédoon oTo diaywvioud Tou TREC (ad-
hoc retrieval task)

* AouAeUel akOua KaAUTEPA av Ta KopuPaia £yypaga TTPETTEl VO
IKAvVOTToIoUV Kal pia boolean ék@paon TTPOKEINEVOU va
xpnoiyotroinBouyv yia avadpaon

— (11.%. va TrEPIEXoUV 6AoUG Tou GPoUG TG ETTEPWTNONG)

CS463 - Information Retrieval Systems YYannis Tzitzikas, U. of Crete, Spring
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EmwékTaon ETepwrnong
(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)
Emrékraon Erepwtnong

(Query Expansion)
AN P =~ A

* 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 Eméktaong Emepwtnong
— 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

Yannis Tzitzikas, U. of Crete, Spring
2nna
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Emrékraon Erepwrnong
(Query Expansion)

» Totmkn AvdAuon

— AvaAUoupe Ta (Kopugaia) yypa@a TnG aTrévinang
* KaBoAikAj AvaAuon

— AvaAUoupe 6Aa Ta £yypaga TG GUAAOYHG

Yannis Tzitzikas, U. of Crete, Spring 34
2008
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Emékraon Emepwtnong (Query Expansion)
Tomikn AvaAuon (Local Analysis)

Autopartn Totmikr (Emitéma) AvaAuon
Automatic Local Analysis

* MeTtd TNV SIATUTTIWON TNG ETTEPWTNONG, AVEAUCE (OTATIOTIKA) TIG
AéEeIg TTou gpaviovTal Hévo OTa KOPUPAia avaKTNUEVa Eyypaga
— T.X. €mMA&youpe TIG 10 TTI0 oUXVE EPPAVICOUEVESG AEEEIC TWV KOpUPaiwy 5
EYYPAQWV
* To oloTnua TTapouaiadel GTO XPOTN TIG OXETIKEG AEEEIG Kal O
auTog €TTIAEYEN EKEIVEG TTOU BEAEI va TTpoaTeBOUV OTNV ETTEPWITNON
— gvaAAOKTIKG N eTAOYA PTTOPET va yivel autopaTa (Xwpig TNV TTapéuBacn Tou
XpiaTn)
* AmotéAeopa
— O1 aoageig (1 apeionueg) Aégeig dnuioupyoulv AlyoTepa TTpoBArfuaTta (atr ot
oTnv kaBoAIKr avaAuaon)
— Mapdaderypa
« “Apple computer” —

“Apple computer Powerbook laptop”

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 36
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Example of Query Expansion

¥OU ARE HERE = Home = My InfoSpace = hMeta-Search = ¥Web Search Results

Web Search Results

Your Search Re

Ijaguar Search | sepect: Iweb -l

[ ¥ellow Pages [ White Pages [ Classifieds

re you looking for?
Jacksonville Jaguars Jaguar Car Black Jaguar Jaguar ¥k3

wfild Jaquars Jaguare Jaguar Accessories Jaguar Automobile

Also: see altavista, teoma

CS463 - Information Retrieval Systems YYannis Tzitzikas, U. of Crete, Spring 37
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Autépuatn Totrikr (EmToma) AvaAuon

TexvIKEG auTOPATNG TOTTIKAG avAdAuong
» 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
» /IScalar Clusters
* /[Local context analysis

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 38
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(a) Association Matrix and
Normalized Association Matrix

Wy Wy Wy ooiiiainiiinnennn Wy ¢+ Correlation factor between
W; | €1 Cip Cigevvveeeeeeiinieieenn Cin term i and term j:
W, | €
Wy | Cy Gy = z fi x fjk
. d,eD
W, | Cuy f;, : frequency of term i in document k

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

— Normalize association scores: s = Gjj
1
Ci +Cj —Cy
— Normalized score is 1 if two terms have the same frequency in all

documents.
A6 autdv Tov mivaka uIropoUuE va BpoUdue Toug 6pous TTou Eival TTIo KOVTa O€
auTouS TNS ETELWTNONS
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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
T Z T k)
Ky Vik, 2V, r(k,.k,)
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
— to account for term frequencies:

S.. :L
! ’Vi‘X’Vi‘
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Query Expansion with Correlation Matrix

» For each term i in 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.
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Autépuarn KaBoAiky AvéAuon
(Automatic Global Analysis)




Autopatn KaBoAikry AvaAuon
Automatic Global Analysis

MpoBARpaTa KaBoAikrng Avaluong

Mpoadiopioudg Babuol opoidTNTaG HETAEU TWV OpwV BACEI
OTOTIOTIKNG avaAuong oAGKANPNG TNG CUAAOYIG

Ytroloyiopédg mvakwy ouox£Tiong (association matrices) TTou
TTOCOTIKOTTOIOUV TNV OpoIdTATA PETAgU Twv dpwv avaAoya Pe TO
600 guxva cuveugavi¢ovTal

EmékTaon mepwTnONG KE TOU TTIO GOIOUG OPOUG.
Tpoétrol

— Query Expansion Based on a Similarity Thesaurus

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

Query Expansion Based on a Similarity Thesaurus

» Keypoint
— 01 6pol TTou TTpoaTiBevTal KaBopidovtal ue BEon TNV aTTdOTACH TOUG ATTO
oA6kAnpn TNV emepWTNON (koI X1 Baoel TG aTTGOTAGAG TOUG OTTd KAOE
6pO TNG ETTEPWTNONG EEXWPIOTA)

e ZTnVv avTiBeTn TTEPITITWON Ba €iXape:
— “Apple computer” — “Apple red fruit computer”

« Evw Twpa
— “fruit” not added to “Apple computer” since it is far from “computer.”
— “fruit” added to “apple pie” since “fruit” close to both “apple” and “pie.”
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* Tpotrog
— 'Eotw N éyypaga, t 6por K={k1,...,kt}
— MapioTdvoupe KABe 6po e Eva JIGvuaua oToV XWPOo Twv N diaoTdoewv
* (gival oav va £XOUPE QVTIOTPEWEN TO POAO TWV OPWV KAl TWV EYYPAPWV)

Ki = (Wig,.... Wiy )

f..
(05405 itf
max j ( fij)

Wij:\/zN (0.5+05—il__y2jt52
= max (fi”
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Query Expansion Based on a Similarity Thesaurus (ll)

KaBoAikn vs. Eitoma AvdAuon

* H oxéon peragu duo 6pwv Cy,

* Query Expansion

— (1) Represent query in the concept space q= ZWiqki
kieq
— (2) Compute sim(q,ku) for each ku f O
sim(q,ky) =0k,
— (3) Expand q with the top r ranked terms
sim(q,ky)
ugq' =
* Results > Wi
— 20% improved retrieval performance kiq
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* H kaBoAikr) av@Auan éxel peyGAo UTTOAOYIOTIKO KOGTOG OAAG povo

otV apxn
— UTTOB£TOVTOG OTI Ta £yypaga TNG CUANOYAG gival oTaBepd

* H 1otk avéAuon £xel apKETO UTTOAOYIOTIKO KOOTOG Yia KAOE
ETTEPWTNON
— (TTapoAo 1Tou T TTARB0G TV GPWV Kal TwV EYYPAPWY Eival MIKPOTEPO aUTOU
NG KABOAIKAG)

* H tomikA avdAuon idel KaAUTEPO aTTOTEAEOUATA

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring
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ETékTaon emepwTAOEWY: ZupTrepdopaTa

* H emmékTaOon TWV ETTEPWTACEWV PE OXETICOPNEVOUG OPOUG UTTOPEI Va
BeATILOOEI TNV ATTOTEAEOPATIKOTNTA TNG AVAKTNONG, 181AiTEPA TNV
avakAnon (recall).

* H aAodyioTn emmiAoyr) OXeTICOPEVWV OPWV UTTOPE] VO JEIWOEI TNV
akpiBeia (precision).

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

49

Onoaupoi Opwv kal KaBoAikj AvdAuon

©noaupoi Opwv

* ‘Evag Bnoaupdg TTapéxel TTANPOPOPIES YIa CUVWVULA KO
onuaoIoAoyIKA KOVTIVEG AEEeIG Kal ppdacig [see also Sec
7.2.5]

« TMapdadelypa:
physician
syn: ||croaker, doc, doctor, MD, medical, mediciner,
medico, |]sawbones
rel: medic, general practitioner, surgeon,

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

Yannis Tzitzikas, U. of Crete, Spring
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XpAoeig Onoaupou

» Eupetnpiaon keipévwv/BiBAiwy pe €mmAoyR 6pou atéd Bnoaupd
* Avalntnon xpnaoiygoTrolwvtag 6poug Tou Bnocaupol
— (autépaTtn f UoTepa aTrd ETTIAOYK TOU XPAOTN)

» TNa BeAtiwon TNG avakTnong
— Av n amdvtnon pIag ETTEPWTNONG gival PIKPR, HTTOPOUNE va TTIpoaBEcoune
6poug Baoel Twv OxEoEwY Tou Bnoaupol (ouvwvuua, ..)
— Av am@vTnon gival TToAU peydAn, uropoUpe va cupBouAeutolpe To Bncaupd
KOl VO QVTIKATAGTAGOUPE KATTOIOUG OPOUG TNG ETTEPWTNANG ME TTIO €I1IKOUG.

Yannis Tzitzikas, U. of Crete, Spring 52
2008
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Aldkpion OGnoaupwyv

* \wooikoi ©@noaupoi
— 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

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

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)
CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 55
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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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XapakTneIoTIKG Onoaupwyv

» Coordination Level (BaBuodg 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)
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XapakTnpIoTIKG Onoaupwy (2)

Number of Entries per Term
— preferably: a single entry for each thesaurus term
— however homonyms does not make this possible
« parenthetical qualifiers:
— bonds(chemical), bonds(adhesive) // xnuikdg deapdg / UNIkG GuykOAAnong

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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TpoTtrol Kataokeung ©Onoaupwyv

[A] XeipoTtroinTn Anuioupyia

[B] AutopaTtn Kartaokeun

[B.1] a6 guAAoyn kelpévwv
MpoUTé0eon: Na uTTapyEl MIo HEYAAN KOl QVTITIPOCWTTEUTIKA CUAAOYN KEIUEVWV

[B.2] a6 ouyxwveuon GAAwv Bnocaupwv
MpoutéBeon: Na utrdpyouv >2 diaBéciyol Bnoaupoi yia TNV TTEPIOYKH TTOU Hag
EVOIOPEPEI
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[A] XeipoTtrointol ©nocaupoi

+ 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)
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EmékTaon emepwtrocwy Bdoel ©@noaupou
Thesaurus-based Query Expansion

* Tpoétog:
— & k&Be 6po t TNG ETEPWTNONG, TTPOCBETE ATNV ETTEPWTNOT TA CUVWVUHT
Kal TIG OXETIKEG Aégeig (related terms) Tou t
— Ta Bdpn Twv VEwv Aégewv PTTOPET va gival XaunAdTEPa TwV Bapwyv Twv
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.

* AmotéAeopua
— Autavel Tnv avakAnon (recall.)
— Mmopei va peiwoel TRV akpiBeia (precision), 1I810iTEPa 6TAV N ETTEPWTNON
TIEPIEXEI AUPIoNUES AEEEIG
* “interest rate” — “interest rate fascinate evaluate”
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[B1] Autopatn Kataokeuy ©nocaupwy ammo Keipeva

* H kartaokeun (a6 avBpwIToug) evég Bnoaupou gival TToAU xpovoRopa kal dev
uTTdpXOoUV Bnoaupoi yia OAEG TIG YAWOOEG

+  O1 TAnpogopieg TTou UTTOPOUE VA XPNOIPOTIOINCOUNE aTTo évav Bnoaupd
TreplopidovTal aTIG OXETEIG TTOU UTTOOTNPIGEl 0 BNoaupdg

* I8¢a: MmopoUpe va avokaAUWoUulE ONUACIOAOYIKEG OXETEIG HETASU Aé§ewV
avaAUovTag OTATIOTIKG pia HEYGAN OUAAOYN KEIPEVWV

* Z16dI10
— 1/ Karaokeun Ag§iAoyiou
— 2/ YmoAoyiouog opoiotnrag HETagu opwv
— 3/ Opyavwon (ouvibwg 1spapxikrj) Tou As§iAoyiou
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Autéuartn Kataokeuy ©@noaupwyv atréd Keipeva (11)

» 1/ Karaokeun Aegihoyiou
— 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/ YTohoyiopog OpoidtnTtag
— Mapadeiyyata petpikwyv: Cosine, Dice
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Autépuatn Kataokeury ©@noaupwyv atréd Keipeva (l11)

3/ Opydvwon (ouvibwg iepapxikri) Tou Ae§iAoyiou

* OTtroloodnmroTte aAyopiBuog clustering utropei va XpnoiuoTroinBei

‘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
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Mapddelyua pe 3 KAAOEIG TUXVOTATWY

ZuxvotnTa
EpPaviong

i 1

Computer I?atabases IRs: SQL TF-IDF

R I
("Computer )
T - Computer
1L P
( Databases AN
“_IRs Databases IRS
t 1
R ‘
sosa | |
\_TF-IDF_/ saL TF-IDF
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