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A1GpBpwon

* Eicaywyn ota MovTtéAa AvTAnong

* Karnyopieg MovtéAwv

* Atr6AuTto kal KaAAioTo (| BéATioTo) Taipiaopa (Exact vs Best Match)
* Ta KAAOOIKG HOVTEAO AVAKTNONG

 To Boolean MovTtéAo

* XZTaTIOTIKG MovTéAa - Bapuvon Opwv

* To Alavuouatiké MovrtéAo

+ To EkrteTapévo Boolean povrédo (Extended Boolean Model)
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AvatrapdoTtaon Eyypa@wv:

[Twg BAETTOUHE Eva £yypPOPO;

* [Mwg BAETTOUNE €va EyypPaYO;
— Qg éxel (full text);
— AyvowvTtag AEEEIC TTOU BeV PEPOUV vonua (TT.X. Ta apBpa) ;
— Q¢ odko (bag) 6pwv eupeTnpiou (bag of index terms),
onAadr ayvowvTtag TN CEIPd e TNV OTToIa EP@aviCovTal ol AEEEIC OTO
KEIUEVO;

— Qg ouvoAo Opwv eupetnpiou (set of Index terms)
— Q¢ dounuévo Eyypago (11.X. hypertext, XML)

* H amdvrnon o€ autd 10 EpWTNPA Ba KaBopioel TN HOPPI) TOU EUPETNPIOU TTOU
TIPETTEI VO KATOOKEUAOOUE.

* H amdvrnon o€ autd 1O EPWTNPA Eival CUVUQAOUEVN KAl JE TO HOVTEAO
AvVAKTNONG TTOU TTPOKEITAI XPNOILMOTTOINCOUE.
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MovTteAa AvakTnong

* 'Eva pgovTtéAo avakTnong opidel
— AvatrapdoTtaon Eyypdapwyv
— AvatrapdoTaon Etrepwthocwy

— KaBopilel kal TTOCOTIKOTTIOIEI TNV €vvOoId TG CUVAPEIQG
* 0 Babudg ouvageiag utropei va givail diTipog (11.X. {1,0}), f ouvexnig (1m.x. [0,1])

‘EoTw D n ouAoyA eyypdowy Kal Q To aUVOAO OAWV TwV TTANPOPOPIaKWYV
QVAYKWYVY TTOU JUTTOPEI va €XEl VO XProTnG.

MTtTopoupue va doUuE Eva HOVTEAO avakTnong ITAnpo@Yopiag wg Jia
T£TpG5G [F, D, Q, R] 61ou:
TTAQICI0 PHOVTEAOTTOINONG EYYPAPWY, ETTEPWTIOEWYV KOl TWV OXECEWV PETAEU TOUG
TTapAoTOON EYYPAPWYV D={ F(d) | d € D}
TTAPACTOON ETEPWTATEWV Q={F(q) | q € Q}
ouvAapTnon Kataragng TTou atrodidel pia Tipr o€ kaBe Ceuyog (d,q) eD x Q
e diTIunN: R: D x Q — [True/False]
* OUVEXNG R:DxQ — [0,1]

|
A o0
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Ta TAMATA TNG APXITEKTOVIKAG TTOU EUTTAEKOVTAI
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Katnyopiec MovtéAwv Avaktnong (1)

« KAaooika MovtéAa
— Boolean Model
— Alavuopartiké (Vector Space)
— MBavokpaTtikd (Probabilistic)

« 2UuvoAoBewpnTikG (set theoretic)
— EkrteTapévo Boolean (Extended Boolean Model)
— Fuzzy Model (Aca@éc MovTéAO)

* AlavuopaTika (oTaTioTIKA/aAyeBpIka)
— levikeupévo Alavuopuatiko (Generalized Vector Space Model)
— Latent Semantic Indexing (AavBavwv/AdNAOG/YTTOROCKWY GNUACIOAOYIKOG
EUPETNPIACUOC)
— MovTtého Neupwvikou Aiktuou (Neural Network Model)
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Katnyopiec MovtéAwv Avaktnong (I1)

* [MBavokpartika (Probabilistic)
— Inference Network Model (MovTtéAo AikTuou ETraywywv)
— Belief Network Model (Movtého AikTUou [MeTTolBnocwy)

* MovTtéAa Baoliouéva otn AoyIKn

* MovTtéAa Aopnuévou Kelpévou (Structured Text Retrieval Models)
— Non-Overlapping Lists
— Proximal Nodes
— MovtéAda Avaktnong XML Eyypaowv
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Mia Tagivopia Twv MovtéAwv Avaktnong

Set Theoretic

Fuzzy
Extended Boolean

Classic Models

boolean // Algebraic

vector — ;
probabilistic Generalized Vector

Retrieval: o Lat. Semantic Index
Neural Networks

Structured Models

Probabilistic

Non-Overlapping Lists
Proximal Nodes Inference Network

Belief Network
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Exact vs. Best Match Retrieval Models

Exact-match (AToAuTou TaipidopaTtocg)
— MIa eTTEPWTNON KaBopilel auoTnpd (aTTéAuTa) KPITAPIA AVAKTNONG
— KABg £yypa@o €iTe TAIPIALE! EITE OXI UE Pia ETTEPWITNON
— TO ATTOTEAECHA €ival €V GUVOAO KEINEVWVY
Best-match (KadAAioTou Taipidoparog)
— MIO ETTEPWTNON OEV TTEPIYPAPEI AUOTNPA KPITAPIA AVAKTNONG
— K@Og £yypa@o TaIpIddel o€ hIa ETTEPWTNON O€ éva Baduo
— TO ATTOTEAEC A gival Pia dlaTeETAYHEVN AioTa eyypa@wyv
— ME éva KAaTw@AI (0TO BaBUO OUVAPEIOG) NTTOPOUUE va EAEYEOUE TO PEYEBOC
TNG ATTAVTNONG
«MIKTEC TTPOOEYYIOEIG

— ouvOUaOuOCS ATTOAUTOU TAIPIACHUATOG UE TPOTTOUG BIATAENG TOU GUVOAOU TNG
ATTAvInong
+ E.g., best-match query language that incorporates exact-match operators

BeATiwv = ouykpITIKOG TOU ayaBo
CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2004 yepTee ! §O|

Information Retrieval Models

Boolean Retrieval Model




Boolean Retrieval Model

* ‘Eyypago = ouvoAo Aé€ewv KAgIDIwV (keywords)

« Emepwtnon = Boolean ékopaon Aé¢ewv kKAeIdIwWY (AND,OR, NOT,
TTAPEVOEOEIQ)

— TIX ETTEPWTNONG

* (( Crete AND Greece) OR (Oia AND Santorini)) AND Hotel AND-NOT Hilton
* (( Crete & Greece) | (Oia & Santorini)) & Hotel & ! Hilton

* ATTavrnon= gUVvOAO eyypapwyv
— arroucia diIaTagng
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[MapdoTaon eyypapwyv kKata to Boolean Model

ok ke k)
dy Wy Wop oo Wy
dy Wy Wo, o Wy
: ' w,. € {0,1}
dy Wy Wy, oo Wy, L) ’
NG _/

o K={Ky4,...,kg} : UvoAo OAwV TWV AECEWV EUPETNPIACNG

 Kdabe gyypago d; Tapiotaveral pe 10 diavuopa d=(Wy ..., Wy ;)
OTTOU:

- W= 1 av n Aégn ki  eppavidetal oTo keipevo d; (aANWG W =0)
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Boolean Retrieval Model: Formally

« K={kq,...,K{} : 0UvoAo OAwV TwV AECEWV EUPETNPIOONG

. P’(dea £Yypa@o d; TrapioTaveral ue 1o diavuopa di=(wy ..., Wy )
OTTOU:
- W= 1 av N A&gn ki eypavigetal oTo Keipevo d; (AANIWG w;; =0)
* Mia gerepwTnNON q €ival pia Aoyikn €kepaacn oto K, 1TX:
— g="k1and (k2 or not k3))” 6nAadr q = “k1 A ( k2 v — k3))’
— Oone = (K1 A k2 A k3) v(kT A k2 A = k3) v(k1 A — k2 A — k3)”
— Jpne = (1,1,1) v(1,1,0) v(1,0,0)”
* R(d,q)=
— True av UTTAPXElI CUCEUKTIKI) OUVIOTWOO TOU q PE AEEEIC TwV OTToIWY Ta BApn

gival Ta id10 JE AQUTA TWV AVTIOTOIXWV AECEWVY TOU €yypagou d
— False, aA\iwg
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Boolean Retrieval Model:
lcoduvapog opITUOC

ATTOTiUNON ETTEPWTAOEWV (UE XPrion AOYIKNG)
— éva Keipevo d gival pia oudeugn 6pwyv, OTToU 6p0og PIa AE¢n o€ BETIKA
apvnTIKr Hop®n (0€ BETIKN av eu@aviceTal OTO KEIPEVO, AANIWG O€ apvnTIKA)
— MIa ETTEPWTNON q €ival YIa oTTOIAdATTOTE AOYIKN €KPpacn
— R(d,q)=True if and only if d |=q
* OnAadn av KAbe gpunveia TTou aAnBeuel To d aAnBelel Kal To q
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Boolean Retrieval Model:
Evag evaAAAQKTIKOG TPOTTOC OPITUOU

MT1TopoUuE va opicoudE WG gpunveia piag AéEng (Tou K) To oUVOAO TwV eyypAPWY
TTOU TNV TTEPIEXOUV.

Apa n gpunveia givar yia cuvaptnon |: K— 2P 1mou opiletal wg €€AG:
(k) ={d|d TTepiExel TN AEEN K}
‘EoTw E 170 0UvoAO TwV AOYIKWV eKQPAcewV PE AEEEIC aTTO TO oUVOAO K.
MT1TOopoUuE va €TTEKTEIVOUME WIa eppnveia | Tou K o€ pia eppnveia J Tou E wg €E7G
J(t) = I(t)
J(e ng€) J(e) n J(e')
J(eve) J(e) u J(e)
Jen—=e€) =Je)\Je)
H amrdvrinon piag eTrepwtnong q (katd to Boolean povTtéAo) ival n €¢AG:
ans(q) = J(q)
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O1 aduvapiec Tou Boolean povtélou
H aduvapia eAfyxou Tou peyEBoug TG atTdvTnong

* [Napadeiypa:
— |Answer(“Cheap A Tickets A Heraklion”) |= 1
— |Answer(“Cheap A Tickets) |= 1000
— |Answer(“Cheap A Heraklion) |= 1000
— |Answer(“Tickets A Heraklion”) |= 1000

* Apa €iTe TTAIPVOUUE UIa ATTAVTNON HE EVA EYYPAPO EiTE Eva 0UVOAO
1000 eyypdowv. (
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O1 aduvapiec Tou Boolean povrtéAou

« Akaputrto: AND onuaivel 6Aa, OR onuaivel otroiodnTroTe

* AUOKOAieg
— O éAeyxog TOU PEYEBOUG TNG ATTAVTNONG
» All matched documents will be returned
— IkavoTToInNTiK akpiela (precision) ocuxva onuaivel aTrapddekTn avakAnon
(recall)
— H d1aTuTmwon Twy ETEPWTHOEWV Eival BUOKOAN yIa TTOAOUG XpPrioTES
— H ékppaon ocUvBeTWY TTANPOPOPIAKWY AVAYKWYV €ival OUOKOAN
— Agv pag Aéel TG va dIaTAEoUNE TNV aTTAvTNoN
« All matched documents logically satisfy the query
— Ta povrtéAa kataragng (ranking models) £€xouv atrodeIXTei KAAUTEPA OTNV
TPaEN
— H utrooTApIgn avadpaong ocuva@elag dev gival EUKOAN

+ If a document is identified by the user as relevant or irrelevant, how should the
query by modified ? [Twpa douAeuoupe o€ auTd]

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2006
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Ta BeTIkG TOoU Boolean povrtéAou

* [poBAEYIUO, EUKOAO £ENYAOIUO

o ATTOTEAEOMATIKO OTAV YVWPICEIC AKPIBWGS TI WAXVEIC KOl TI TTEPIEXEI
N ouAAoyn

» AtrodoTik uhoTToinOoN
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2 TaTIOTIKGO MoVvTEAQ

Koiva XapakTnPIOTIKA TWV 2TATIOTIKWY MoOVTEAWV

- ‘Eyypago: adkog (bag) Aé€swv
— Bag = set that allows multiple occurences of the same element
— So we view a document as an unordered set of words with frequencies

« EmrepwyTnon: Z0voAo 6pwv PE TTPOAIPETIKA BApN:
— Weighted query terms:  q=<database 0.5, text 0.8, information 0.2>
— Unweighted query terms: q=<database text information >
— No Boolean conditions specified in the query

* Amavrnon: AIQTeETayUEVO OUVOAO GUVAPWY EYYPAPWYV

— uTtroAoyieTal BACEI TWV CUXVOTATWY EPPAVIONG TV AEEEWV OTA £yypaAPa KAl
OTIG ETTEPWTAOEIG
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21aTIoTIKG MovTéAa: Kpioipya Epwrtiuara

* [lwg va kaBopiloupe Tn oTTOUdAIOTNTA EVOG OPOU O€ £EVA £yypaAPO
Kal oTa TTAdiola o0AGKANPNS TNG CUAAOYNAG;

* [lwg va kaBopiloupe To aBUO opoIOTNTAG METAEU EVOG EYYPAPOU
KQl JIOG ETTEPWTNONG;
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21

Information Retrieval Models

Vector Space Model

(Alavuopatikd MovTEAO)

(To TT1I0 d100EDOPEVO HOVTEADO avAKTNONG)




AlavuopaTtikd Movtélo: Eicaywyn

« K={kq,...,k{} : oUvoAo OAwV TwV AECewV eUpETNpioang
* KdBe gyypago d; Tapiotaveral pe eva dlavuopa di=(wy ..., W )
omouw;;e [0,1] (mxw,=03)

* Mia emepwTNON g TTAPIOTAVETAI PE EVA OIAVUOUA = (W, ¢ ,- .-, Wy )

OTTOU TTOAI W, € [0,1]

* R(d,q) ekppdadlel To BaBud opoidTNTAC TWV dIAVUOUATWY d Kal q
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23

[MapdoTaon eyypa@wyv oT1o AlavuouaTtiko MovTtéAo

ok ke k)
di Wy Wy oo Wy
d, W Wy o Wy
. . . . = [O 1]
dn Wln W2n th ) ,
NG _/

o K={Ky4,...,kg} : UvoAo OAwV TWV AECEWV EUPETNPIACNG

 Kdabe gyypago d; Tapiotaveral pe 10 diavuopa d=(Wy ..., Wy ;)
OTTOU:
— Ww;; To Bapog TN Aégng k; yia To Keipevo d,

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2006
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Bapn Opwv: ZuxvoTtnTta 6pou (tf)

« Q1 10 ouXVvoi 6pol O€ Eva £yypao gival TTIO ONPAVTIKOI
(UTTOONAWVOUV TO TTEPIEXOUEVO TOU)

— freq,-j = TTANB0G EPPAVIOEWV TOU OPOU i OTO £YYPAPO j
» KavovikoTroinon
— tf;=freq;/max, {freq,

— omrou max, {freq,} o ueyaAurepo mAnbog eupavioewv evég
OpOU aTo E£yypPago j

MNapadeiypa: ‘Eotw 10 £yypago d, ="a a aa bbbcccc”
freq,, = 4,
tf, = 4/4=1
freq,, = 3,
tf,, = 3/4=0.75

CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2006 25

[Mapdadelyua

- di={aaabc}
- d2={a aade}
- d3={a aaf g}

* To a Aappavel To peyaAuTepo Bapog (dpa 1o peyaAutepo tf) o€ KGBe £yypapo

* Ac OKeQTOUUE OAOGKANPN TN CUAAOYN.

*  Mag emTpéTTel TO a va dIOKPIVOUUE TA KEIUEVAQ;

*  Av OxI uNTTWG dev Ba ETTPETTE va AauBAveEl TO JEYOAUTEPO BAPOG;

* Av n ouA\oyn gixe gOvo auta Ta 3 Eyypaga (Kail ATav otadepry) 6a utropoUucape
OKOMQA KAl VO ayVONOOUNE TTARPWG TOV OPO a atrd TO EUPETRPIO.
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Bapn Opwv: AvtioTpogpn Zuxvotnta Eyypaowyv
(Inverse Document Frequency)

* [0€a: Opol Tou gpgavidovTal o TTOAAG dIAQOPETIKA £yypaga €XOUV
MIKPN OIAKPITIKN IKAVOTNTA

* df; = document frequency of term i
— TTARBOC eyypAPWYV TTOU TTEPIEXOUV TOV OPO |
* idf; = inverse document frequency of term i := log,(N/ df))
— (N: ouvoAIké TTARBOC eyypagwy)
* To idf atroteAei pETpo TNG SIAKPITIKAG IKAVOTNTAG TOU OpoU
— 0 AoyapiBuog ehagpaivel To Bapog Tou idf og oxEon pe 1o tf
* [Napadeiypa:
— Eotw N=10 ka1 df piter =10, A istone =2,

— Tote, NIAf o puter =10/10=1,  NIdf 1000 =10/2=5
— Tor, idfcompute, =log(1) =0, Idfistorie =109(5)=2.3
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TF-IDF Weighting (Bapuvon TF-IDF)

- N
k, k, ... k
dy wyg Wy o Wy
dy Wy Wy, oo Wy
dn Wln W2n th
NG %

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

i

* ‘Evacg 6pocg 1Tou gugaviceTal ouxva oTto £yypago, aAAd oTtrdavia
oTnVv UttéAoITTn cuAAoyny, AaupBavel upnAd Papog.

» Av kail €xouv TTpoTaBei TToAAoi GAAoI TpoTTOI Bdpuvong, To tf-idf
OOUAeUEl TTOAU KAA& oTnVv TTpAgn.
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[Mapdadeiypa uttohoyiopou TE-IDF

* ‘EoTtw éva €yypago TTou TTEPIEXEI OPOUG HE TIG EENG OUXVOTNTEG:
— A(3), B(2), C(1), Tx. d="ABABCA”

« Y1ro0€oTe 0TI N ouAAoyn TTepiExel 10.000 Eyypaga Kal ol
ouxvoTnTeC Kelnévou (document frequencies) autwy Twv 6pwv

givail:

— A(50), B(1300), C(250)
TOTe:
« A: tf=3/3; idf =1og(10000/50)= 5.3; tf-idf=5.3
« B: tf=2/3; idf =1og(10000/1300)= 2; tf-idf=1.3
« C: tf=1/3; idf =10g(10000/250)= 3.7; tf-idf=1.2
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Aladvuopua Etrepwtnong

* Ta dilaviopaTa TWV ETTEPWTHCEWY BEWPOUVTAl WG EyYPaPa Kal ETTIONG
Bapuvovral e tf-idf
— Mia emmepwtnon dev ouykpoTeiTal TTAVTA atro Aiyeg AéEelG. Mia eTTEpWTNON UTTOPEI Va
éival pia TTapdypa@og Kelpgévou () éva oAOKANPO £yypago)
*  EvaAAaKTIKA, 0 XpoTng UTTopei va dwaoel Ta Bapn Twv OpwVv TNG ETTEPUWITNONG

ok ky e k)

Ay wyg Wy oo Wy

dy Wy Wy oo Wy

d, Wy, Wy, ... W

n in "V2n tn Wi € [O,l]
\q qu W2q Wtq - !
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Alavuopuatikd MovTEAo:

oTTOoU Wi,j = tfu idfl

6mou ANk w, = tf; idf;

« K={kq,...,k{} : oUvoAo OAwV TwV AECewV eUpETNpioang
* KdBe gyypago d; Tapiotaveral pe eva dlavuopa di=(wy ..., W )

* Mia emepwTNON g TTAPIOTAVETAI PE EVA DIAVUOUA =(W, ¢ ,- .-, Wy )

« R(d,q)="7
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Example:
D,=2T,+ 3T, + 5T, R
Q =0T, +0T,+ 2T,
15
D, = 2T,+ 3T, + 5T,
Q =0T, +0T, + 2T,
2 3 .
. e Tl
D,=3T,+7T,+ T -
2 ! 2 3 NS L * Is D, or D, more similar to Q?
» How to measure the degree of
T, similarity? Distance? Angle?
Projection?
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Métpo OpoldTnTac:
EcwTtepiko MNvopevo (inner product)

* Hopoidtnta peTagu Twv diavuoudTtwy d Kail g opileTal wg 10
ECTWTEPIKO TOUG YIVOUEVO:

t
sim(dj, q) = dj -6 = Y wi; - wiq
i=1
— OTT0U Wij TO BApOog Tou Gpou i OTO £yyPAPO j KAl wiq TO BAPOG TOU OPOU i OTNV
ETTEPWTNON
* [a duadikd (0/1) dlavuouaTa TO ECWTEPIKO YIVOUEVO €ival O
apiBuéc Twv matched query terms in the document (Gpa 1o
HEyeBOG TNG TOUNG)
* [a BeBapnuéva diavuouara, €ival TO ABPOICHA TWV YIVOUEVWV TWV
Bapwyv Twv matched terms
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Y e R & A
WO 2
. . SCAAS) N\ @Q) <
Binary: o« @® (& 00@\@6 RS
- d=1, 1,10 1, 1, 0
- g=1, 0,10 0 1, 1 Size of vector = size of vocabulary =7
0 means corresponding term not found in
sim(d, q) = 3 document or query
Ty
Weighted:

D, =2T, + 3T, + 5T, D,=3T, + 7T, + 1T,
Q=0T,+0T,+ 2T,

D, =2T,+3T,+5

sim(D, ,Q)=2*0+3*0+5*2 =10

_ Q =0T, + 0T, + 2T,
sim(D, , Q) = 3*0 + 7%0 + 1*2 = 2

2 3 .

D,=3T, + 7T,
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|1016TNTEC TOU ECWTEPIKOU ['IVOouEVOU

* To eOWTEPIKO YIVOUEVO
— Oev gival ppayuévo (unbounded)
— EUVOEI (MEPOANTTTEI) pEYAAa £yypa@a e HEYAAO TTANBOC BIAPOPETIKWV Opwv
— METPA TO TTARBOG TwV Opwv TToU KAvouv match, aAAd ayvoei auToug TTou dev
Kavouv match
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OlIaVUOUATWY
| dj.
CosS|m(dj, q) = =
dj
D, =2T, + 3T, + 5T, CosSim(D,, Q) = 10 / \(4+9+25)(0+0+4) = 0.81
D,=3T, + 7T, + 1T, CosSim(D,, Q) = 2/ (9+49+1)(0+0+4) = 0.13
Q =0T, + 0T, + 2T,
D, is 6 times better than D, using cosine similarity but only 5 times better using inner
product.
36
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Alavuopuatiké MovteAo: lNapatnpnoeig

* [lAeovekTApaTO
— AapBavel uttown TIG TOTIKEG () Kol kKaBoAIkEG (idf) ouxvoTnTEG OpWwV
— lMapéxel pepikd Taiplaopa (partial matching) kai diateraypéva
armroTeAéopaTa
— Teivel va douAeuel KaAd oTnv TTPASLN, TTAPA TIG AdUVAUIEG TOU
— ATT000TIKI) UAOTTOINON VI HEYAAEC CUAAOYEC eyypAPWY
* Aduvapieg
— ATtroucia ZnuaoioAloyiag (1T.X. onuaciag AéCewv)
— ATtroucia ZuvtakTiKAG MAnpo@opiag (T1.X. dOPN PAoNG, OeIpd AECEwy,
eyyuTnTa AéCEWV)
Ym60eon Avetaptnoiag Opwv (TT.X. ayVOEi T CUVWVUUQ)
— 'EAMeign eAéyxou ala Boolean model (17.x. d€v UTTOPOUE VA ATTAITIIOOUUE TNV
TTapoUCia evog OPOU OTO £YYPaPO)

» Given a two-term query gq="A B”, may prefer a document containing A frequently
but not B, over a document that contains both A and B but both less frequently
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[1epiAnywn Tou Alavuopatikou MovTtEAou

o K={Ky,...,K} : oUvoAo OAwV Twv AECEWV EUPETNPIaONG
« Kdabe gyypago d; Tapiotaveral pe 1o didvuopa d=(wy ..., W, ;) OTTou
w; = tf; idf, = tf;log, (N/ df)

*  Mia emepwTNON q TTAPIOTAVETAI PE TO DIAVUOUA =(W4 4 5-.-,W; o)
otmou w,, = tf, idf, = tf, log, (N/ df)

2 (Wi Wig)
q)= CosSim(d;, q) = =

S o s

. R(d,

j’
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YTTOAOYIOUOC TOU BaBpou ocuvageliag
ATtTAoIk YAotroinon

1) ®T1a¢e 1O tf-idf didavuopua yia KaBe £yypago dj ths cuAAoyrig

(EoTw V 1O AECIAOYIO)

2) O1iage 1o tf-idf didvuoua q TNG ETTEPWTNONG
3) Na kabe eyypago d; Tou D
YToAOyIoe TO OKop s;= cosSim(d, q)
4) Ai€Tace Ta Eyypaga o€ pBivouoa oeipd
5) Napouciace Ta £yypaga oTo XProTn

Xpovik TToAuttAoKOTNTA Tou Bripatog (3): O(|V|-|D|)

[MToAU akpIBé av Ta V kal D gival peyaAal
V| = 10,000; |D| = 100,000; |V|-|D| = 1,000,000,000
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YTTOAOYIOUOC TOU BaBpou ocuvageliag
KaAuTtepn (ypnyopoTepn) YAoTtToinon

‘Evag 6pog 1Tou Oev PPaVICETAI KAl OTNV ETTEPWTNON KAl OTO £yypa@o dev

eTNPeadel TO aBPOG OPoIGTNTAC CUVNUITOVOU

— To yivouevo Twv Bapwyv gival 0 Kal dpa deV CUVEICPEPEI OTO ECWTEPIKO YIVOUEVO
2UvnOwg n eTTEPWTNON Eival YIKPN, Apa TO dIAVUCUA TNG Eival ECAIPETIKA «aAPAIO»

=> MTTOpOUNE VO XPNOIKJOTTOINOOUNE £Va EUPETHPIO WOTE VA UTTOAOYIOCOUUE TO
BaBPOG OPOIGTNTAG POVO EKEIVWV TWV EYYPAPWY TTOU TTEPIEXOUV TOUAAXIOTOV £vav

OpPO TNG ETTEPWTNONG.

3) MNa kabe éyypago d; Tou D
YToAdyioe TO oKOp §; = cosSim(d; q)

A

3) Na kabe Eyypago d; Trou Trepi€xXel TOUAGXIOTOV évav 6po
TOU query
YT0AOyIoE TO OKOp §; = cosSim(d; q)
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YTTOAOYIOUOC TOU BaBpou ocuvageliag
KaAuTtepn (ypnyopoTepn) YAotroinon (I1)

PAN NS

* A uttoBéooupe OTI Evag OPOC TNG ETTEPWTNONG EP@avileTal o€ B £yypaga
*  ToTe n Xpovikn TToAuTTAOKOTNTA €ival O(|Q| B)

* To kbéoTog auTod gival cuvriBwg TTOAU PIKPOTEPO TOU KOGTOUG TOU ATTAOIKOU
TpOTTOU (TTOU €iXe TTOAUTTAOKOTNTA O(|V||D]), S16TI:

— |Q| << |V], dnAadnA o apIBuSS Twv AéCewv OTNV ETTEPWTNONG €ival TTOAU PIKPOTEPOG
TOU OUVOAIKOU aplBuouU Twv AéCewy, Kal

— B <</|D|, 6nAadn Tto TTAB0¢ TwV £yypa@wy TToU £X0UV HIa AEEN gival TTOAU
MIKPOTEPO TOU TTANBOUG TWV YYPAPWV TNG CUANOYAG.
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Information Retrieval Models

Extended Boolean Model




Extended Boolean Model

« Kivntpo
— To Boolean model €ival atrAd kal KOPWO aAAG dev TTAPEXEI KATATALN
(Sd1apabuIon TwV CUVOPWY EYYPAPWY)

» [lpooéyyion
— EmékTaon Tou Boolean model pye Bdpuvon 0pwyv Kal MEPIKO TaiplaOoua

— 2UVOIaONOG XapakTnpIioTIKWY Tou Vector model kai 1d1otATwyv TNG Boolean
algebra

[Salton, Fox, and Wu, 1983]
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2KETTTIKO / KivnNTpo

‘Eotw q =k, A ky.

2Uu@wva he To Boolean model éva €yypa@o TTou TTEPIEXEI MOVO Eva
ato Ta K, k, €ival pn-ouvaeég, kal JaAIoTa TO00 PN-OUVAQEC,
OO0 €va £YYPa@Oo TTOU OEV TTEPIEXEI KAVEVA OTTO TOUG 2 OPOUC.
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‘EoTw ot £xoupe povo dUo opoug K, , K,

MT1TopoUpE va Bewpriooupe KABE 6po w¢ Pia diIdoTaon
Apa £yypaga Kal €TTEPWTNOEIS aTTeikoviovtal oTo 2D xwpo.

‘Eva éyypago d; tomrobeteital faoel Twyv, Bapwv w, ;Kal Wy ;
‘EoTw 611 T BApn autd gival kKavovikoTroinuéva oto [0,1], TT.X. :

W tf, ; idf,

tf, ; idf,

X,

Wy

[a ouvTopia €0TW X =W, ; Kal Yy =W,
Apa ol ouvTeTayuEVEG Tou dj gival ol (X,Y)
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H yevikn 10€d

(1,1) (0,1) (1,1)
| | | ®
A d.
il
K, K,
j -
(0,0) (1,0) (0,0) —--.J(1,0)
kX
‘EoTw qor=k, v k, EOTW Qanp=ky A K,
To onpeio (0,0) eivar n Bon 1pog To onueio (1,1) givai n o €mBupunT Béon.
ATTOQUYT. . . .
) ] ) Apa uTTopoUlE Va BEWPrOOUE TO
Apa propoUpe va Bewpriooupe TNV ouuAfpwua ¢ aréaracnc Tou dj ato
@1ro07acn Tou dj aTo QUTO TO ONPEID | gyt TO ONpEio WC PABPG OPOIBTNTAC
w¢ 7O BaOu6 opoIdTNTAG
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H yevikn 10ea (I1)
(0,1) (1.7)
-
d.
+1
Ky
- d
(0,0) (0,0) (1,0)
kX
Let qor=k, Vv K, Let ganp=ky A K,
22 . 1-x)*+(1-y)?
SiM(Qog,d) = X ;y Slm(qAND’d)zl_\/( ) 2( y)
(“2” for normalisation to [0,1])
CS463 - Information Retrieval Systems Yannis Tzitzikas, U. of Crete, Spring 2006 47

["evikeUovTag TNV 10€a (YIa >2 OPOUG)

* MTtTOopoUpE va YEVIKEUOOUNE TO TTPONYOUUEVO JMOVTEAO
xpnoidoTrolwvTag TNV EukAcideia ammrdéotacn otov t-01A0TATO XWPO

* AuTO pTTOPEI VA YiVEl XPNOIUMOTIOIWVTAC P-NOrms TTOU YEVIKEUOUV
TNV £vvoIia TNG amméoTaong, 0TTou 1 < p < oo,

1
p p P \p
X, + X, +...—|—ijID

m

o AIalEUKTIKEC ETTEPWTNOEIC sim(q d)=[
OR?
— gor=k1V k2V..V km

1
o z g _ P _ P\p
ZUC.SUKZIKeg ETTEPWTNOEIG Sim(Qo,d) =1 (L—x )" +...+(1-x,)

— Qap = K1TA K2A ... AKkm m
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|COMETPIKEC KAUTTUAEC Q/(x PLyP)

L1 L2 Loo

X+y=1 2\/(x2+y2):1 max(x,y) =1

Z8\
N7
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MepPIKEC EVOIAPEPOUTEC IDIOTNTEC

* MetaBd&AAovTag 10 p, PMTTOPOUNE VA KAVOUWE TO JOVTEAO va
oupuTtTEPIPEPETAI OTTWCG TO Vector, To Fuzzy (TTou Ba douue oTO
ETTOUEVO PABNUA), 1 evOIAUECO O€ QUTA TA dUO.

« Av p=1 161 (Vector like)

— SiM(Qpg.dj) = sSim(Qunp.dj) = X1+ ...+ Xxm
m

« Av p =0 T0TE (Fuzzy like)
— sim(qor.dj) = max (x;)
— Sim(qAND,dj) = min (Xi)

Epwrtnon: lNou mnyav o1 0pol TNG ETELWTNONG;
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2 UVOETEC ETTEPWTNOEIC

« 'Eotw q= (k1 Ak2)V k3
* E@apuoloupe Toug opIoPoug oeBOUEVOI TN O€Ipd, £OW:

1
L-x )P +(1-x,)P p|p

2

1/
)M PYP 4 x,

1-(
sim(q ,d) =

2

« Eotw q = (k1 V2 k2) A= k3
— K1 and k2 should be used as in a vector system but the presence of k3 is
required
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Mepikeg lNaparnpnoeig

» Eival apkeTd 1o0Xupd HOVTENO UE EVOIQPEPOUTEG I01IOTNTEG
o H empepIoTIKA 10160TNTA OEV IOXUEL

— q1=(k1vk2) A k3

— g2=(k1 Ak3)v (k2 A k3)

— sim(g1,dj) # sim(g2,d))
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A1GpBpwon

+ Eicaywyn ota MovTtéAa AvTAnong

* Karnyopieg MovtéAwv

* Atr6AuTto kal KaAAioTo (| BéATioTO) Taipiaopa (Exact vs Best Match)
* Ta KAAOOIKG HOVTEAO aQVAKTNONG

+ To Boolean MovTéAo

* 2ZTOaTIOTIKG MovTéAa - Bapuvon Opwv

* To Ailavuopatiké MovréAo

* To Exkrerapévo Boolean povréAo (Extended Boolean Model)
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