Introduction to

Information Retrieval

MAE70: Avaktnon NAnpodoploc
Albaokovoa: Evayyeldia Mitoupa
AlaAeén 6: Ogpata YAomoinong. MeptAndn
ATIOTEAEOUATWV.



Introduction to Information Retrieval Kep. 6

Tu eidope oto MPONYOULEVO pHaOnua

= BaBuoAoynon ko katatoén eyypadpwv

= >taBuon opwv (term weighting)

= Avamoapaotoon eyypadwyv Kol EpWTNUATWY
wc¢ dtavuopata



Introduction to Information Retrieval Kep. 6

Boolean avaktnon

" gpwtnpota Boolean.

= Ta éyypada Atav taiplalay, eite oL
= KataAAnAn yia etditkouc pe oadn Katavonon tTwv
QVOYKWV TOUC Kol TNG cUAAOYNG
= AAAQ, OXL KATAAANAN yLa TNV mAswoPndla Twv xpnotwv
= To nmpoBAnua pe ta apo ToAAQ 1} ta TToAU Alya
amoTeAEopOTO
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Movtela StaBaBulopevnc avaktnong

= AvTi evOoc cuvoAou gyypadwyV TTOU LKAVOTIOLOUV TO
epwtnUa, N dtafobulopevn avaktnon (ranked
retrieval) emiotpedel pla drataén twv (kopudaiwv)
yLaL TNV EpWINOoN eyypadwv tnc cuAAoyng

= JuvNOwc padl pe epwtnupata EAeVOEPOU KELUEVOU
(Free text queries)

* NMwc Statacovpe-dlaBaduifovpe ta Eyypada (Lo
ouAAoync¢ Le Baon Eva epwtnua
= AvabB<toupe éva Babuo (score) score(d, q) Letpa moco
kKaAd to eyypado d “taplalel” (match) pe to epwtnua g




Introduction to Information Retrieval Kep. 6

AwaBaBuiopevn avaktnon

= ‘Otav 10 cUCTNUA TIAPAYEL EVO SLATETAYUEVO GUVOAO
QTMOTEAECHATWY, TA LEYAAA ocUVoAa Sev amoTteAouV

nPoBAnua
= Atgiyvoupe amAwc ta kopudaia (top) k ( = 10)
amoteAEopaTa

= Aev mapadopTWVOULE TO XPROTN

[MpoUmoBeon: o alyopBpoc diataénc va
douAeveL cwoTta



Introduction to Information Retrieval Kep. 6
BaOpoc taplacpatoc EpWTNLOTOC-
eyypadou

= XpelLalOpOoTE Eva TPOTIO YLa va avaBEcou e eva
BaBuo oe kaBe (evyoc
epwtnuatog(q)/eyypadou(d)
score(d, q)
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>taOuion pe log-cuyxvotntog

= Houyvotnta opou tf, ; Tou 6pou t oe eva eyypado d opiletal wg
apLlOpoc Twv popwv Tou To t epdaviletal oto d.

" Freldn n ouvvaela (relevance) dev avéavel avadoyika Le TN
oUxVoTNTO 0OpoU, OoTABULoN e Xprion Tou AoyaplOpou tng
ovyxvotnta (log frequency weight) tou 6pou t oto d eival

— 1+ log,, tf, 4, If tf,, >0
td 0, otherwise

= 0->0,1->1,2-1.3,10 - 2, 100->3, 1000 - 4, kAm.
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>taOuion pe log-cuyxvotntog

= O Babuoc ya eva (evyoc eyypadou-EpWTAMATOC:
aBpolopa Twv Bapwv OAWV TWV KOWWV OpWV:

= O Babpoc eivat 0 dtav KoVEVAC Ao TOUC OPOUC TOU EPWTAMATOC
dev epudaviletal oto gyypado
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>taOuion pe log-cuyxvotntog

Epwtnua g ab

Eyypada

d, a...b..

d, a..a..

d; a..a..b

d, b...b..b
de a..a..b..b
de a ..

d, b ..

Awataén??
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Yuyvotnta eyypadwv (Document frequency)

O ortaviot opot divouv eplocotepn MAnpodopia armo
TOUC OUXVOUC OPOUC
" QuunOBeite ta stop words (dtakomtopeveg AE€eLc)

" OQewpPELOTE Evav OPO OE HLOL EPWTNON TIOU ELVOLL OTIAVLOC OT
ouAhovyn (mt.X., arachnocentric)

= To eyypado ou TEPLEXEL AUTOV TOV 0PO £ival Lo Bavo va elval mo
OXETLKO LLE TO EPWTNMA ATIO EVA EYYPAPO TIOU TIEPLEXEL EVAL ALYOTEPO
OTIAVLO OPO TOU EPWTAMOTOC

- @glovpue va Swoou e peyaAUTEPO BAPOC OTOUC
OTIAVLIOUC OpouC — aAAad twc; df

10
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Bapoc idf

= df,elval n ouyvotnta eyypadwv tou t: o aplOpog
(mMANBo¢) twv eyypadwv TN cuAAOYNC TTOU
neplexovvto t (df, <N)

= df, elvaw n avtiotpodn petpnon tng mAnpodoplag mouv mapeXEL 0
opocg t

= Opilovpue TNV avtlotpodn cuyvoTnTo eyypahwy
idf (inverse document frequency) tou t w¢

Idf, =log,, (N/df,)

= Xpnowomnowvpe log (N/df,) avti yw N/df, ylo  va
«opoAomoljocoupe» tnv enibpaon tou idf.

11



Introduction to Information Retrieval Kep. 6.2.1

Napadewypa idf, Eotw N = 1 ekaTOpUPLO

calpurnia 1 6
animal 100 4
sunday 1,000 3
fly 10,000 2
under 100,000 1
the 1,000,000 0

Idf, =log,, (N/df,)

v’ Ka&Be 6poc otn oculhoyn xet pa tipn idf

12



Introduction to Information Retrieval Kep. 6.2.2

>taBuion tf-idf

To tf-idf Bapoc evoc 6pou elval TO YIVOUEVO TOU
Bapouc tf kat tov Bapouc idf.

w_ = (1+log(tf, 4))>log(N /df,)

* To rtto yvwoto oxnua dtafadbulong otnv avaktnon
nAnpodopiac -- Evallaktika ovoparta: tf.idf, tf x idf

= Avéavel pe tov aplBuo epdoavicewv Tou 0pou oTo £yypado
= AUEAVEL LE TN OTIAVLOTNTO TOU OPOU OTN CUAAOVYN

13
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>taBuion tf-idf

Score(q,d) = Zteqmdtf.idft,d

Yrtapxouv TtOAAEC AAAEC TTAPAAAQYEC
* NMwc vuntoAoyiletatl to “tf” (e N ywplic log)

= Av Oivetal Bapoc Kol 6TouC OPOUC TOU
EPWTAUOTOC

14
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>taBuion tf-idf

Epwtnua g ab

Eyypada

d, a...b..

d, a..a

d; a..a..b

d, b...b..b
de a..a..b..b
de a ..

15



Avadlkn pntpa cuuntwonc (binary term-

document incidence matrix)

Antony and Cleopatra | Julius Caesar |The Tempest Hamlet Othello Macbeth
Antony 1 1 0 0 0 1
Brutus 1 1 0 1 0 0
Caesar 1 1 0 1 1 1
Calpurnia 0 1 0 0 0 0
Cleopatra 1 0 0 0 0 0
mercy 1 0 1 1 1 1
worser 1 0 1 1 1 0

KaBe eyypado avamnapiotatol we eva Suadiko dtavuopa €
{0,1}VI(tnv avtiotowyn othAn)
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O mivaKkoC LE LETPNTEC

KaBe gyypado sival eva dtavuopa petpntwy (ouyxvotnta
gpdavionc tov opou oto éyypado) oto NIVl pa otAn

TIOPOKATW
Antony and Cleopatra | Julius Caesar | The Tempest Hamlet Othello Macbeth
Antony 157 73 0 0 0 0
Brutus 4 157 0 1 0 0
Caesar 232 227 0 2 1 1
Calpurnia 0 10 0 0 0 0
Cleopatra 57 0 0 0 0
mercy 2 3 5 5 1
worser 2 0 1 1 1 0

17
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O mivakoc pe fapn

Antony and Cleopatra  Julius Caesar The Tempest Hamlet Othello Macbeth

Antony 5.25 3.18 0 0 0 0.35
Brutus 1.21 6.1 0 1 0 0
Caesar 8.59 2.54 0 1.51 0.25 0
Calpurnia 0 1.54 0 0 0 0
Cleopatra 2.85 0 0 0 0 0
mercy 1.51 0 1.9 0.12 5.25 0.88
worser 1.37 0 0.11 4.15 0.25 1.95

Oewpovpue to tf-idf Bapoc tou opovu:
= KaBe éyypado sival éva Stavuopa tf-idf Bapwv oto RIVI

18
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Ta eyypada wc Stovuopota

Exoupe eva |V |-6laotato SLaVUOUOTLKO XWPO
= OLopol elval oL a&ovec autol TOU XWPOoU
" Ta eyypada eivatl cnueio f StovuopaTa OE LUTOV TOV XWPO

" [ToAU peyaAn didotaon: dekadec ekatoppupLla SLOOTACELS
oTnV nepintwon tn¢ avalntnong oto web

" [ToAU apatd dtavuopato — ol TEPLoooTEPOL Opol ivat 0

19



Introduction to Information Retrieval Kep. 6.3

Ta epwtnpatTa wc dltovuouota

= Baowkn WOea 1l: Edappolovpe to LOLo Kal yla ta
epwtnpota, ONAAdN, AVamopIOTOUUE KoL T
EQWTNUATA WC SLVUCUATO OTOV (610 YwpPOo

= Baowkn Wea 2: AtaBadbuion twv eyypadwv pe faon
TO TTOCO KOVTA ELvValL OTNV EPWTNON OE QLUTO TO XWPO

= Kovtlvd = opolotnta SLavUoUATWY

= Quolotnta = avtiBeTo TNE amootaong

20
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Opototnta SLAVUOUATWY

[Mpwtn Mpooeyylon: anootoon Hetaéy duo
SLOVUOUATWVY

= EukAeidelo anootaon;

= Agev elva KaAn Wea — elval Lleyain yua dtaviopata
SL0POPETLKOU UNKOUG

21
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OpoLotTnNTa CUVNULTOVOU

N
e
<l

~~
S

, Z” > 7(ds)
> RICH
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cosine(query, document)

Dot product Unit vectors
J
. \qo q d ' qd
cos(a.d) == =T g o o
‘q‘d ‘Q‘ d‘ \/Zi:lqi2 \/le d'2

q; elvaw to tf-idf Bapog Tou Opou i otnv epwtnon
d; elvaw to tf-idf Bapog Tou Opou i oto eyypado

] ] ] —> — 7
cos(d, dj eival n opoldTNTO cUVNLETOVOU TwV g Kal d, TTou opileTal
WC TO GUVNULTOVO TNC Ywviog HETaly Twv g Kal d.
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Introduction to Information Retrieval Kep. 6.3

Kowvovikomolnon Tou UNKouC

* ‘Eva SLavuopo UTopPEL va KavovikoTtolnBet dlapwvtag ta
OTOLXELO TOU ME TO MNKOG TOU, UE Xprnon tng L, voppag:

%], =y 2%

" Alalpwvtag eva Slavuopa pe tnv L, vopua to Kavel povadlaio

" ()¢ AITOTEAECUN, ULKPO KOl LEYAAD EYYpapA EXOUV OUYKpiowuo Bapn

" [ila SLavUopOTO TTOU EXOUUE KOVOVLIKOTIOLOEL TO UNKOC TOUC
(length-normalized vectors) to cuvnuitovo eivatl armAwc to
eowTePLKO ywvopevo (dot or scalar product):

COS(&, c_l;) — é ¢ C_l; — Z;qidi

24
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BaBupoAoynon oto SLovUGUOTIKO XWPO

1. Avamapaotaon Tou EPWTINHMATOC WC Eva
StaBaBuiopevo tf-idf dtavuopa

2. Avarnopaotoon KaBe eyypaddou wc Eva
StoBaBuiopevo tf-idf dStavuopa

3. YmoAoyloe to ouvnpuitovo yia KaBe (evyoc
EPWTAUATOC, EYYpAPOU

4. Awataée ta eyypada pe Baon avto to fabuo

5. EméotpePe ta kopudaia K (m.x., K=10) eyypada oto
elaleady

25
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NapaAlayecg tnc tf-idf otaBuionc

Term frequency Document frequency Normalization
n (natural) tfr g n (no) 1 n (none) 1
| (logarithm) 1 + log(tf:.q) t (idf) log % c (cosine) )
 WE W+ W,
0.5xtf; 4

a (augmented) 0.5+

maxr[‘tir d} p (prDb Idf) max{oa I‘:’g Naf?ft } u (p|Vﬂt€d ]_.l,."ru

unique)
b (boolean) { é :::tli':ltetr::vi;() b (byte size) 1/CharLength™,

a < 1
1+log(tfeq)
1+log(ave =4 (tfs q))

L (log ave)

Augmented: GewpouUue T cUXVOTNTA TOU TTLO CUXVOU OPOU OTO EYYPAPO Kal
KO(VOVIKOTTOLOUUE UE QUTNV

To 0.5 eivat évag teheotég otabuiong (e€opdAuvong) — smoothing factor (cuyva kot 0.4 avti 0.5)

YLOL VO OVTLUETWTTILOOULE TO YEYOVOC OTL PeyaAa Eyypada Urmopet va €xouv peyada tf TLHEC yiaTl
enavalappfavouv mAnpodopia

26
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2TaOuLoNn EpWTNUATWY KoL EYyypadwv

= [MoAAEC unxovec avalntnong otabuilouvv
SLaPOPETLKA TIC EPWTNOELC ATIO TA Eyypada

= JupBoAlwopo: ddd.gqg, pe xprion Twv AKPWVU LWV TOU
niivoka (mpwta 3 ypappata eyypado- emopeva 3
epwTNUA)

= Yuyvo oxnua : Inc.ltc

= ‘Eyypado: logarithmic tf (l), no idf (n), cosine
normalization (c) A

MaTi;

idf: oAtko ueyedoc

27



Introduction to Information Retrieval Kep. 6.3

Napadeypo

Mota eivat ot Suxvotnta 6pwv (LETPNTEG)
opoLotnTa pETOU

WV £pywV -m

affection
SaS: Sense and
o jealous 10 7 11
Sensibility |
gossip 2 0 6
PaP: Pride and _
wuthering 0 0 38

Prejudice, and
WH: Wuthering
Heights?

28



Introduction to Information Retrieval Kep. 6.3

Napadeypa (ouvexeLa)
Mo artAomntoinon &€ Ba xpnoluomnotjoovpe ta idf

Bapn -m

Inc (logarithmic, none, normalized cosine) Affection 115

/ jealous 10 7 11
Log frequency Bapog gossip 2 0 6

wuthering 0 0 38
_ 6pos | Sas | PaP | WH ~_

affection 3.06 2.76 2.30

Meta TNV Kovovikomoinon

jealous 2.00 1.85 2.04
gossip 1.30 0 1.78 m
wuthering 0 0 2 5g affection 0.789 0.832  0.524
jealous 0.515 0.555 0.465
Mnkog gossip 0.335 0  0.405

J/3.062 + 2.002 +1.32 + 02 ~ 3.88

SAS = wuthering 0 0 0588

29
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Napadeypa (ouvexeLa)

-m
ErEEmETERTe e ¢
affection 0789  0.832  0.524 ’g o o) B
jealous 0.515 0.555  0.465 wuthering 0 0 38
gossip 0.335 0 0.405
wuthering 0 0 0.588

cos(SaS,PaP) ~

0.789 x 0.832 + 0.515 x 0.555 + 0.335 x 0.0+ 0.0 x 0.0
~ 0.94

cos(SaS,WH) = 0.79 Matt cos(Sas,PaP) > cos(SaS,WH)?
cos(PaP,WH) =~ 0.69

30
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2TaOuLoNn EpWTNUATWY KoL EYyypadwv

2UXVO oxnua : Inc.ltc

= ‘Eyypado: logarithmic tf, no idf, cosine
normalization

= Epwtnua: logarithmic tf (1), idf (t), cosine
normalization (c)

31
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MNapadelypa

Epwtnua: best car insurance
‘Eyypado: car insurance auto insurance

Epwtnua (Query) ‘Eyypapo Prod

N = 1000K

tf-raw  tf-wt df idf wt nlize tf-raw  tf-wt wit n’lize
auto 0 0 5000 2.3 0 0 1 1 1 052 0
best 1 1 50000 13 13 0.34 0 0 0 0 0
car 1 1 10000 20 20 0.52 1 1 1 052 0.27
insurance 1 1 1000 3.0 3.0 0.78 2 1.3 1.3 0.68 0.53

Mnkoc¢ EpwtAparog = JO? +1.32 +2.02 +32 ~ 3.8
MrAKog Eyypagou = VI +0> +12+1.3° x1.92  |nc.ltc
Score = 0+0+(0.52*%0.52=)27+(0.78*0.68=)0.53 = 0.8
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MovteAo Zakouv Neéswv (Bag of words

model)

= H dlavuopatikn avamnopadaotoacn 6ev e€stalel tn
dlataén twv AE€ewv oe eva eyypado

= John is quicker than Mary Kall

" Mary is quicker than John

Exouv ta idla Stavuopata

= AUTO Agyetal povieAou odakou As€swv (bag of words
model).

33
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Tt aAAo Ba dovue onuepa

= @gpato vAomolnonc
= MepiAnyn eyypadpwv

34
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Emtektaon Katoaxwprnoswv

BrutTus — 11,2

JAESAR — 11,1

CALPURNIA | — | 7,1

7,3]183,1|87,2
5,1 113,117 ,1
8,2140,1 97,3

" JUXVOTNTEC OpWV

2e kaBe kataxwpnon, anobrikeuvon tou tf, ; emutpocOeta tou

doclID ,

" H ouyvotnta idf, arrodnkevetatl oto Ae§ko padll pe tov 0po t

35



Introduction to Information Retrieval Keo. 7

YrtoAoylopoc ava eyypado (document-at-a-time)

* (document-at-a-time) Mmopoupe va SLaTtpEXOULE TIC AlOTEC
TWV OpWV TOU EPWTAMATOC ApAAANAa OTIWC OTNV TEPLMTWON
n¢ Boolean avaktnong (merge sort)

" AUTO £XEL WC aMOoTEAETHA AOYW TNC LbLac dataénc Twv

gYYPAPWV OTLC ALOTEC KATAXWPLOEWV TOV UTTOAOYLOUO TOU
BaBuou ava eyypado
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YrtoAoyLopoc Bapwv

= H oxetkn dtataén twv eyypadwv dev emnpealetal amno
TNV Kowvovikormoinon r 0xL Tou SLovUCeUOTOC TOU g

= Av KaBe 0po¢ HOvo pLa Gopa 0TO EPWTNUA, TO W tq

Urtopel vat ayvonBei, omote pmopou e anAwc va
aBpoifoupe ta w,

37
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Napadeypa

BruTus —|1,2|17,3]183,1|87,2

JAESAR —|1,115,1113,1 17,1

JALPURNIA | — | 7,1 8,2|40,1 ] 97,3

" Epwtnua: [Brutus Caesar]:

" Awatpexoupe apaAAnAa tic Aloteg yia to Brutus kat Caesar

38
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YrtoAoylopoc k-kopudaiwVv ormoTEAECHUATWY

Y& MOAAEC edappoyeg, O xpelalopaote TNV MARPEnN dtataén, aAla

LLovo ta kopudota k (top-k), yua kémowo pkpd k, m.y.,
k=100
= AmnAoikO¢ TpOTOoC:
= YrtoAoyloe toug BaBuoug yia oAa ta N eypada

= Sort
" Eneotee ta kopudalia k

Av 6g xpelalopaote OAn tn dlataén, UTIAPXEL TILO ATTOOOTLKOC
TPOTOC va uTtoAoyiloou e Lovo Ta Kopudala k;

" Fotw J ta eyypapa ue un undeviko ocuvnuitovo. Mrmopouue va
Bpouue ta K kaAutepa ywpic taétvounaon oAwv twv J eyypapwv;

39



Introduction to Information Retrieval Keo. 7

Xpnnon min-heap

= Xpnon duadikol min
heap

= Eva duadikd min
heap eival eva
duadiko 6Evtpo nou / \
n T €vog KopBou
elval pLkpoTEPN MO
TNV TLUA Twv duo
ratdLwy Tou. / \ / \

40



Introduction to Information Retrieval Kep. 7

AmoBrnkevon og nivaka

oj1|12|13|41516 7|8 |92|10

AlC|B|D|G|F|K|H]|E]J

H pila eivat otn B€on 1 tou mivaka. Ma 1o i-00TO oToLXELO:
» To apLotepo naLdi eival otn B€on 2*i

" To 6l mawdi elval otn B€on 2*i+1

= O yoveag otn B€on i/2

41



Introduction to Information Retrieval Keo. 7

Elcaywyn otolyeiou

To véo oTtolyelo eloayetal w¢ to TeAsutaio otolyeio (oTo TEAOC Tou heap)

H diotnta tou heap e€aodaAiletol pe cUYKPLON TOU OTOLYELOU LLE TOV YOVLO
TOU Kol LETOKivnon Tou Ttpoc ta mavw (swap with parent) péxpl va
OUVOVTAOEL OTOLXELO 100 1] peyaAUTEPO ).

|7 |5 10151712

01 2 3 4 5 6 7
42



Introduction to Information Retrieval Keo. 7

Alaypodn LLKPOTEPOU OTOLXELOU

To HkpoTtePO otoLxeio Bpiloketal otn pila (to mpwTo oToLXELO TOU TTivaKa)
To oBrivoupe oo tn AloTa KoL TO aVTLKOOLOTOUE LE TO TEAEUTOLO OTOLKELD

otn Alota, e€aodpaiilovtac tnv WdLotTnta Tou heap cuykpivovtoc Le To
riondLa tou ( )
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Introduction to Information Retrieval Keo. 7

Erttdoyn twv kopudaiwv k g O(N log k)

2T0X0C: Atatnpoupe ta kaAutepa k ou €xoupe HeL HEXPL
OTIYHNG
= Xpnon duadikou min heap
" o TNV emeepyaocia evoc veou eyypadou d' e score s':
= Get current minimum h_, of heap (O(1))
= If s" < h_ skip to next document /* urdpyouv k kohUtepa */
= If s’ > h,_ heap-delete-root (O(log k)) /* karvtepo, oBrice t pita

heap-add d'/s’ (O(log k)) ko Béto oo heap */
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Introduction to Information Retrieval Keo. 7.1

Xpnon max heap

= 2) MPAEELC YLOL TNV KATAOKELN TOou, Bplokoupe touc
K “winners” og 2log J Buata.

* [ J=1M, K=100, 10% tou KOOTOUC TNC
Taélvopnonc.
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Introduction to Information Retrieval Keo. 7.1

[0 amodoTIKOC UTTOAOYLOLLOC;

H ta&wounon €xet moAumAokotnta xpovou O(N) ormou N o
apLOpoC Twv eyypadwv (n, Looduvapa J).

BeAtlotomoinon katd eva otaBepo 0po, aAAd akopa BEAove
O(N), N > 10 (6nAadn, npemnet va «bovpe» OAo Tol Eyypapa)

Yrtaepyouv sublinear aAyoptSuol;

" AUTO mou PAXVOUUE OTNV TTPAYLATLKOTNTA AVTLOTOLXEL OTO val
AUvou e to tpoBAnua Twv k-mAnoleéotepwy yettovwy (k-
nearest neighbor (KNN) problem) oto étavuopa tou
epwINUATOoC (= query point).

" Aev UrtapxeL yeVIKN AUon o€ auto to mpoBAnua rrou va ival
sublinear. (etbika yia moAAec dtaotaoeLg)
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Introduction to Information Retrieval Keop. 7.1.1

[evikn tpooeyylon «PaAldlopotocy

= Bpec eva cuvoAo A armo vrtoynodLa eyypada
(contenders), onou K< [A] << N

= To A bev niepleyel anapaitnta oAa ta top K, aAAa
TTEPLEXEL OPKETO KOAD Eyypapa Kol ToAAa armo ta top K

" Eneotpede ta top K eyypada tou A

To A eivat eva paAidiopa (pruning) twv pn vrtoPpndiwv

v Etot kat aAAwwc¢ to ouvnuitovo givat Hovo uto:
«EKTIUNON» TNC CUVAPELOC

Oa 0UUE OXETIKOUC EUPLOTIKOUC
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Introduction to Information Retrieval Kep 7.1.2

[MepLOPLOMOC TOU EUPETNPLOU

= O Baokoc alyoplOuoc utoAoyLopoU Tou
ouvnuitovou Bewpel Eyypada mou EPLEXOUV
TOUAQYLOTOV EVaV 0pO TOU EPWTNUATOC

" MmnopoUUE Vo EMEKTELVOUE aUTAV TNV OEQ;
= Eéetaloupe HOVO TOUC OPOUC TOU EPWTNMATOC LE LUEYTAO
idf
= Eéetaloupe povo eyypada ou MEPLEXOUV TOAAOUC aTto
TOUC OPOUC TOU EPWTNUATOC
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Introduction to Information Retrieval Kep. 7.1.2

Movo opolt pe peyado idf

Napadeypa: Mo to epwtnua «catcher in the rye»
= ABpoiloupe povo to Babuo yla touc opouc catcher kot rye

" [wati; oLopotin kat the €xouv Uikpn cuvelopopad oto
BaBLo kat apa dev aAldlouv onpavtka tn dlataén

= Odeloc:

" OLKATOXWPNOELS TWV OpwV HE pKpa idf tepléxouv moAAd
gyypada — autd ta (TToAAQ) eyypada O pmaivouv wg
vrtoPridLa oto cuvoAo A
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Eyyvpoda pe toAAoUC OpOUC TOU EPWTNUATOC

= KaBe eyypado Mo £XEL TOUAAYLOTOV EVaV 0O TOU EPWTAUOTOC
elvaL utoPnolo yia tn Alota pe ta kopudaia K eyypada
" [l epwtApaTa e toAAoUC 0pouc, UTIOAOYL(OUE TOUG
BaBpouc povo Twv eyypadwVv MOV TIEPLEXOUV APKETOUC
QTtO TOUC OPOUC TOU EPWTAMOTOC
" [a topadetypa, TouddxLtotov 3 armo toug 4 0poug
" Mapopolo pe eva eidoc nepikrc oulevénc (“soft conjunction”)
OTOL EpWTAHOTA TWV pNxavwy avalntnong (apxtka otn Google)
= EUkoAa va uhomolnBel kata tn dltaoyLlon Twv
KOTAXWPNOEWV
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Introduction to Information Retrieval Kep. 7.1.2

3 ato TOUC 4 OPOUC TOU EPWTNHMOTOC

Antony| "——=| 314 ] 8] 16] 32 64[128
Brutus| "——[ 214 [ 8] 16] 32] 64128
Caesar| "——=[ 1] 2] 31 518 [ 13[ 21 34
Calpurnia™—[13]16 ] 32

YrtoAoylopol faBuwv povo ya ta eyypada 8, 16 ko 32
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Introduction to Information Retrieval Kep. 7.1.3

Alotec mpwtaBAnTWV

* [Po-UTtOAOYLOMOC VLA KABE Opo t Tou Ae€LkoU, TwV r eyypaPpwv LLE
TO LEYOAUTEPO PAPOC AVAUECA OTLC KATAXWPNOELG TOU t -> AloTa
npwtadAntwyv (champion list , fancy list i top docs yia to t)

= Av tf.idf, elvat avtd pe to kaAutepo tf

" Katd TNV wpo ToU EPWTAUATOC, TIAPE WC A TNV EVWON TWV ALOTWV
MTPWTABANTWVY yla TOUC OPOUC TOU EPWTNHATOC, UTTOAOYLOE LLOVO
Tou¢ BaBpouc yia ta eyypada tnc A kat Stadeée ta K avapeoa
TOUG

* To r mpemeL va ETUAEYEL KaTA TN OLAPKELO TNC KATOUOKEUNRC TOU
gupeTNpPLOU

= Etoy, etvat mBavov otLr < K
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Introduction to Information Retrieval Keo. 7

Me Baon tnv «mmototnta» tou gyypadou (g(d))

v\ JuxVvA UTIAPXEL EVaC aveédPTNTOC TOU EPWTHUATOC (OTATLKOC)
XOPaKTNPLOUOC TNG KataAAnAotntag (“goodness”, authority)
Tou gyypadou — eotw g(d)

Mo topadelypa:

o 2TIC pnxaveg avalntnong (oto Google) to PageRank g(d) puiacg oeAidag d
LLETPA TO TTIOCO «KOAN» €lval pLla oeAda pe BAon 1o MOCEC K KANECH
oeAidec belyvouv og autny, N

o wikipedia oeAibec n
O apBpa o€ [Lla CUYKEKPLUEVN EPNUEPLOA, KATT
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Introduction to Information Retrieval Kep. 7

Me Baon tnv «mmototnta» tou gyypadou (g(d))

Av uTtapxeL pa dtataén tng KAtatAAnAoTnNTaC TOTE O
OUYKEVTPWTLKOG BaBuog (net-score) evag eyypadou d sival
Evolc cuvOUAOHOC TNG TTOLOTNTAC TOU gyypadou (rmouv €0tw OTL
Sdivetal amo pla cuvaptnon g oto [0, 1]) katl tng cuvadeLlag Tou
LLE TO EpwTNUA g (ov ekppaleTal m.x., oo T0 cuvnuiTtovo)
LY.

net-score(q, d) = g(d) + cos(q, d)

OcAouvue va ertiAeéouue oeAibec mou eival Ko yevika onUaVTIKEG (authoritative) kai
ouvapeic we mpoc tnv epwtnon (to omoio uac divel to cuvnuitovo)

" Mw¢ UMopoUE VA EMITUXOULE YPryopo Teppatiopo (early
termination); AnAadn va pnv eneéepyactolle OAn tn Alota
KT WPNOEWV yLa va Bpou e ta kaAutepa k;
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Introduction to Information Retrieval Keo. 7

Me Baon tnv «mmototnta» tou gyypadou (g(d))

" ALATACOUE TIC AlOTEC KATAXWPNOEWV HE Baon Tnv
KataAAnAotnta (.., PageRank) twv eyypadwv:

g(d,) >gld,) >g(d;)>. ..

H Odwataén twv eyypadwv eival idla yia O0Aec TtI¢ Aloteg
KOTOXWPNOEWV

v' Ta «kahd» €yypado otnv apxn tnc Kabe Alotac, onote av
Beloupe va Bpoupe ypryopa KAAQ QITOTEAECUOTO. UTTOPOUE VOl
doU e povo tnv apxn tne Alotag
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Introduction to Information Retrieval Keo. 7

Me Baon tnv «mmototnta» tou gyypadou (g(d))

YrtevOuuion net-score(q, d) = g(d) + cos(q, d) kot ta €yypada
o€ kaBe Alota o€ dlataén pe Baon to g

Erteéepyalopoote eva eyypopo t popc —dnAadn, ylo KAOe
gyypoado urtoAoyilou e ANPwC To net-score Tou (yLot OAOUC
TOUC OPOUC TOU EPWTNMOTOC)
" Eotw g = [0, 1],

10 teAevTaio k-kopudalio eyypado €xel Baduo 1.2

KoL yia to eyypado d mou enetepyalopaote g(d) < 0.1, apa
KoL ylar OAa Tot uTtoAoLta. 6UVOALKOC BaBuocg < 1.1 (otnv
KAAUTEPN TEPLITTWON EXOUV cOos oo pe 1 ou dev apkel OpWC).

=> §& XpelAleTOL VO EMEEEPYOOTOUE TO UTIOAOLTTO TWV

ALOTWV
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Introduction to Information Retrieval Keo. 7

Alatogn Kataxwpnoewy tou t pe Baon to f,

Mpocgyylon: 6ev emelepyalOUAOTE TIC KOTAXWPNOELC IOV Bat
ouvelopEpouv Alyo otov TEALKO BaBuo

Alatasén twv eyypapwy e 6aon to Bapog (weight) wf,

v Oxt kowvn Stataén twv eyypa@wy o€ OAC TIC AlOTEC

= H amAovUotepn nepintwon, normalized tf-idf weight

" Ta kopudaia k eyypada eivat mbavov va Bplokovtal otnv
apxN OWUTWV TWV TOELVOUNUEVWVY ALOTWV.

— YPNYOPOC TEPUATIONOC EVW EMEEEPYALOMAOTE TIG ALOTEG
Kataywpnoswv uaidov de Ba aAatel ta kKopudaia k eyypada
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Introduction to Information Retrieval Keo. 7

Alatogn Kataxwpnoewy tou t pe Baon to f,

Ta «kaAd» Eyypada ylo Evov 0po €ival otnv apxn TtThS Alotag

AAN\Q, 6& pmopoU e va UTTOAOYLOOUE Eval GUVOALKO BaBpuo
ylo kaBe gyypado pue merge sort

- «OUCOWPEVOUUE TOUC BaBuouc yia ta eyypada ava 0po

58



Introduction to Information Retrieval

YrtoAoyLopoc ava 0po

YrtoAoyLopocg ava-opo (Evag-opoc-tn-popa - a-term-
at-a-time)

* H amAovotepn Mepimtwon ival va eMeEEpyaoTOUUE OAN
N AloTa KaTaXWPNOEWV YO TOV TIPWTO OPO TOU
EPWTAUOTOC

" AnULOUPYOUE EVOL CUCCWPELTN TWV Pabuwv ylo KABe
doclD eyypadou nou Bplokoupe

= Meta eneéepyalOpoote MARPWCE TN AloTA KATOUXWPNOEWV
ylot Tov 6eVTEPO OPO KOK
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YrtoAoyLopocg ava opo (term-at-a-time)

COSINESCORE(q)
1 float Scores|[N] =0
2 float Length[N] [ kABE Opo t TOU EPWTAMATOC g
3 tor each query term t
4 do calculate w; 4 and fetch postings list for ¢
5 for each pair(d,tf; 4) in postings list
6 do Scores[d|+ = Wiy X Weg
/ Read the array Length
6 for_each d e
9 do Scores[d] = Scores[d]/Length[d]  ovoowpevtec
10 return [Top K components of Scores]]|{@ccumulaters)
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Introduction to Information Retrieval Keo. 7

YroAoyLopo¢g ava opo

COSINESCORE
(q) Mn pEpelc 0An tn Alota

1 float SCDVES[N] =0 KOTOLXWPHOEWV, LOVO TO TIPWTA
float Length[N] otoeia tng

for each query term ¢t 7

4
/

do calculate w; 4 and fetchbp’éstings list for t

do Scores|d]|+ = w; g X Wt g
Read the array Length
for each d

do Scores|d| = Scores|d]|/Length|d]

return [Top K components of Scores[]‘

O O O~ Oy 00 B WO

 —
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Introduction to Information Retrieval Kegp. 7.1.5

1. MpOwPOC TEPUATIOMOC

= Kota tn 6Laoxlon Twv KATaxwpnoswyv EVoc Opou t,
otapata vwpic adou:
" Aglc eva tpokaBoplopevo aplOuo r amo eyypada
= To Wf, y TEPTEL KATW ATIO KATIOLO KOTW AL
= [1Qpe TNV EVWON TOU CUVOAOU TWV £YyypadwyV TToU
TPOKUTITEL
= Eva ouvoAo yla kaBe 6po

= YrtoAoyioe touc BaBpouc povo autwyv Twv eyypadwv

62



Introduction to Information Retrieval Kegp. 7.1.5

2. idf-6lateTtaypevol opot

Kata tnv eneepyaocia Twv Opwv TOU EPWTNMUATOC
" Touc eéetaloupe pe pBivovoa drataén wc npoc idf

= Opol pe peyaro idf mBavwv va cuvelopEpouv
MEPLOCOTEPO O0TO PaBuo

" KoBwc eVNUEPWVOUUE TN CUHUETOXN 0To BaBuo
KaBe opou

" JTOHOTAME oV 0 PaBuoC Twv eyypddwv dev petaBarAetal
TIOAU
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Introduction to Information Retrieval Kep. 7.1.6

KAadeua cvotadwv

Mpo-eneéepyaocia - cuotadonoinon (clustering)
geyypadwv

" Emelete tuyaia YN éyypada: Ta onoia ta
ovopalou e nyetec (leaders)

= [ kaBe aAlo €yypado, tpo-untoAoyi{ouE TOV
KOVTLVOTEPO NYETN TOU

= Auta ta eyypada kalouvta akolouBol (followers);

= O avapevopevoc apldudc sivat: ~ VN akdhoubot
ava NYETN

TeAika YN OUAOEC UE W Eyypapa
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KAadeua cvotadwv

[l KABe epwTnuA g
" Bpec TOV 1MLo KOVTIVO nYyETN L.

= Wate ya ta K mAnoleotepa eyypada
avapeoo otouc akoAovBouc tou L (dnAadn,
otnv ouada tou L).
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KAadeua cvotadwv

@ Leader @Follower .



Introduction to Information Retrieval Kep. 7.1.6

KAadeua cvotadwv

Mot tuyoia delypata;

= lpriyopn
= OLNYETEC AVTOVOKAOUV TNV TIPOYHOTIKN KATAVOUN
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KAadeua cvotadwv

[evikeC tapaAlayeg (bl-b2)
= KaBe akoAovBoc cuvdeetal pe b1=3 (eotw)
NMANCLECTEPOUC NYETEC.

" [l eva epwtnua, Bpec b2=4 (€0TwW) KOVTIVOTEPOUG
NVETEC KAl TOUC alkoAoUBoUC TouG
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Introduction to Information Retrieval Keo. 7

Eneéepyaoia Ava-Eyypado kot Ava-Opo

" YrtoAoyiouoc¢ ava-opo (term-at-a-time processing):
YrtoAoyilouue yia kad€ 0po TN¢ EpWTNONG, Ylo KOUE
EVYPOPO TToU EUPaVI(ETaL 0TN AlOTAC KATAXWPNONG TOU
eva BaGuo kot UETH CUVEXI{OULE LE TOV ETTOUEVO OPO TNG
EPWTNONC

= YrtoAoyiouoc Ava Eyypapo (document-at-a-time
processing): TeEAewwvouue tov urtoAoytouo tou Baduou
OUOLOTNTUC EPWTNUATOG-EYYPAPOU YLO TO EYYPAQO d; TPV
apyloovue tov urtoAoytlouo Baduou ouototntoc _
EPWTNUATOG-EYYPAPOU yLa To Eyypawo d., ;.
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BaOuibwta (dlootpwpaTwHEVA) EVPETNPLA
(Tiered indexes)

Baowkn oea:

= Kataokevalovpe dStadopa emnineda/Babuidec anod supetnpla,
OTIOU TO KAOEVOL OVTLOTOLXEL OTN CNUAVTLKOTNTO TWV OpWV

" Katd tn SLapKELD TNC EMEEEPYAOLOC TOU EPWTNHATOG,
= apxillovpe amno tnv vPnAotepn Babuida
= Av to gupetnpLo tng uPnAotepnc Babuidacg, Exel ToulaxLlotov
k (rt.x., kK = 100) amoteAEopOTA: CTAUATA KoL EMECTPEYPE AUTA
TOL OTTOTEAECULOTOL OTO XPNOTN
= AALWC, av EXOUUE BpeL < k Taplaopata: emaveAape tnv
avalntnon otnv enopevn Baduida
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BaOuibwta eupetnpla

Nopadeypa
Eotw 2 BaBuidec
" BaBuida 1: Eupetnplo yla 0Aoug toug TitAoug (R He Ta eyypada
ue peyalo tf.idf)
= BaBuida 2: Eupetnplo yia ta uttoAourno eyypado (A He Ta
gyypada e pukpo tf.idf)

OL o0eALOEC IOV TIEPLEXOUV TOU OpoUuC avalntnong otov TitAo ival
KOAUTEPO TOULPLACHLATO OTTO TLC OEALOEC TTOU TIEPLEXOUV TOUC OPOUC
OTO OWLLA TOU gyypadou

H kat kartoto otaduLtouevoc cuvouaouog
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BaOuibwta eupetnpla

auto » Doc?2
Tier 1 best
car » Doc1 » Doc3
insurance » Doc?2 »  Doc3
auto
best »  Doc1 » Doc3
Tier 2
car
insurance
auto » Doc1
Tier 3 best
car »  Doc?2
insurance
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BaOuibwta eupetnpla

"= Hyxpnon PaBudbwtwyv eupetnpiwv Bewpeital we Evag amno
TOUC AOYOUC TTOU N TTOLOTNTA TWV OTTOTEAECUATWY TOU
Google ntav apyLka onuavtka kaAutepn (2000/01) amo
QUTAV TWV AVTOYWVIOTWY TOUC.

= podl pe to PageRank, tn xpryon tou anchor text kat
nepLloplopwy B€oswv (proximity constraints)
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Introduction to Information Retrieval Kep. 6.1

Napoapetpikn avalntnon

Bitsliographic Search

Lraagee Widem S or Decla-Molza

Axther
e Ao 3zurt ot du e poasiale
SUTREG Lt x cieet o sieet It B wemth o S docreat gpeared (3 Sefooe 1nd xder 1997 teapeciels

Dare of palibcation n ¢
Languge Lxgags the docuswers nw nTITSS 12

’ Ercizsh »
Project ANY -
Tyge ANY
Sabject groap ANY v
Sovted by D of paddomtion =

__Sonsttogetn seerch ]

ol documect Wy 1D J
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Napoapetpikn avalntnon

Baolko eupetnplo {wvng oto AeEKO (61adpopETLKEC ALOTEC

I
KOTOXWPINOEWV):
F‘" am absirac 11 121 1441 1729
william. title 2 4 A 16
william.authar o 3 K =

H mAnpodopia {wvnc oTLg ALOTEC KATOXWPNONGC:

williarn 2.author, 2 title 3.author 4 title A author
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2UVOUAOHOC SLAVUOUATIKAC OVOKTNONG

* Mwc ouvdualoue TV avaktnon ¢pacswv (KoL YEVLKA TNV
gyyuTNTO OpWV — proximity queries) pe TN SLOVUGHATIKA
avAKTNON;

= Window: To JKPOTEPO TIAPABUPO TTIOU TIEPLEXOVTAL OAOL OL OPOL TOU
EPWTNUOTOC LETPNUEVO WG To TTARBOC A€swv Tou Tapabupou

= Xpnion otn dtdtaén tou peyEBouc tou mapabupou — nwc?

= Me karmolo octaBuLlopévo dbpolopa’?

* Nwc ocuvbuadloupe tnv Boolean avaktnon pe TN SLVUOUATIKA
avAKTNOoN;

= M.x., AND fj NOT
* Nwc ocuvbualouvpue ta * pe TN SLAVUOUOTIKA QLVAKTNON;
= Evidence accumulation
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Enteéepyaoio epwTAUATOC

= AVOAUTAC epwTnUATWYV (query parser)

Napadelyua rising interest rates

1. EKTEAEOE TNV EPWTINMA WC epwTnua dpaonc “rising interest rates” ko
KOTOTOEE TAL OTTOTEAECUOTA XPNOLUOTIOLWVTOG OLOVUCOTLKN
BaBuoAdynon

2. Av dev umdpyouV OPKETA ATTOTEAECUATA, EKTEAECE TO EPWTNHA WC 2
epwtnuoata dpaoceic: “rising interest” kat “interest rates” kal kotatate Ta
QTOTEAECATA XPNOLUOTIOLWVTAC SLavuopatikn Babpoloynon

3. Av d&ev UtApPXOUV OPKETA ATIOTEAECUATA, EKTEAECE TO EPWTNHOA WC
OLAVU OO KOl KATATOEE TOL OITOTEAECLOTA XPNOLLOTIOLWVTOC SLOLVUCUATLK
BaBuoAoynon

MriopoUpe Twpa yla ta eyypada mouv epdaviovtal O ToPATTAVW OO EVa
Qo ta mopanavw BRupata va cuvduadocoupe (aBpoicoupe) toug Babuoug
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[MANpec cvotnua avolntnong

MNpo-enefepyaoia

=
:> _ Linguistics J:L b esulte
..... Documents . ﬂ Free text query parser: )| | page
Document - Spell correction|
cache ‘
Metadata in | Inexact Tiered inverted Scoring
zone and top K - ) k-gram —
told indexes | retrieval positional index parameters raining
Indexes MLR set

Evpetrpla (mapaAlayEg tou
OLVTECTPAMHUEVOU EVPETNPLOU)
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[MANpec cvotnua avolntnong

TLexoupe NON O€L:

" Mpo-enetepyaocio Twv eyypadpwv

= Eupetnpla Beoswv (Positional indexes)

"= BaBuidbwrta svupetnpla (Tiered indexes)

= AopBwoelc opBoypadikec (Spelling correction)

" Fupetnpo k-ypoppatwy (ylo epwtnpata pe * ko
opBoypadikec SLopOwoelc)

" Enetepyaoio epwTnUATWY
= BaBuoAoynon eyypadpwv
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Introduction to Information Retrieval Kep. 8

Tt (aAAo) Ba douvpe onpepa;

" MeptANYPELC ATTOTEAECUATWV
= Kavovtac Ta KAAQ ortoTEAECHOTO XPAOLUAL
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Mwc¢ MopouoLAl{OUE TOL ATTOTEAECUOTO OTO

Xpnotn;

81



Introduction to Information Retrieval Kep. 8.7

MNeplAnPeLc amoteAeopATWY

= AdouU £xoupe dlatael ta yypada mou Talplalouv UE TO
£pWTNUA, OEAOLE VO T TTLPOUCLACOOUE OTO XPNOTN

* [lo ouyva w¢ pa Alota armo tithouc eyypadwv, URL, padl pe
uLa pkpn reptAnwn (result snippet), aka “10 blue links”

John McCain
John McCain 2008 - The Official Website of Jehn McCain's 2008 Campaign for President ... African

American Coalition; Americans of Faith; American Indians for MeCain; Americans with ...
www.johnmecain.com - Cached page

JohnMcCain.com - McCain-Palin 2008
John McCain 2008 - The Official Website of Jehn McCain's 2008 Campaign for President ... African

American Coalition; Americans of Faith; American Indians for MeCain; Americans with ...
www.johnmecain.com/informing/lssues - Cached page

John McCain News- msnbc.com
Complete political coverage of Jehn McCain. ... Republican leaders said Saturday that they were

worried that Sen. John McCain was heading for defeat unless he brought stability to ...
www.msnbec.msn.com/id/16438320 - Cached page

John McCain | Facebook
Welcome to the official Facebook Page of John McCain. Get exclusive content and interact with John

McCain right from Facebook. Join Facebook to create your own Page or to start ...
www.facebook.com/johnmecain - Cached page
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MNeplAnPeLc amoteAeopATWY

= Hmeplypadn tou eyypadou elval KpLoLpn yLati ouxva ot
xpnotec Baoilovtal o autAv ya va anodaciocouv av To
gyypado gival oXeTKO

= Ag xpelaletat va StaAE€ouv eva-£va ta yypoda PE T OEp

O titAo¢ autouata ano uetadedousva, dAra nwc va
UTTOAOYIOOUUE TIC TTEPIANYELG;
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MNeplAnPeLc amoteAeopATWY

AvVo Baowka eidn meptAnPewv
= Muwa otatikn rteptAnn (static summary) evog eyypadou
elval mavta n dla aveéaptnta oo To EPWTNMA TIOU
£€0eoe 0 xpNotNg
= Muwa Suvapkn teptAnn (dynamic summary) e€optatol
aro 1o epwtnua (query-dependent). NMpoomnaBel va

ge&nynoetL ywati to eyypado avaktnbnke yla to
OUYKEKPLUEVO KABE dopa epwTnUaL
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>TATLKEC MeplAnPeLc

= Y& €va TUTILKO cvotnpa n otatikn teplAnydn eival eva
UTtOCUVOAO Tou gyypadou

= ATTAOC EUPLOTLKOG: oL TIPpWTEC Ttepimou 50 Ag€elc Tou eyypadou
cached katd tn dnuLovupyla Tou upeTnpPLov

" [lo e€eAypevec uebodol (text summarization) — Bpec amo
KAOe eyypado KATIOLEC OCNUOVTIKEC TIPOTACELC
" AnAn YAwoooAovyikn enegepyaoia (NLP) pe euplotika yia va faBuoloynBetl
kKaBe mpotaon (mAnpodopia BEonc: mpwtn Kat teAsvtaia tapaypadocg,

TIPWTN Kol TEAevTala mpotaon otnv napaypado, KoL TEPLEXOUEVOU:
ONMAVTIKEC AEEELC)

= HmnepiAnyn amoteAeital amnod TL¢ MPOTACELS UE TO peyaAUTepo Babuod
= 'H kot iio mepimAokn YAwoooAoYyLIKN emeepyaoia yLa T
ouvBeon/énuilovpyia teptAndPnc
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Avvopikec Mepthnelc

= Mapouciooce eva N nmeplocotepa «mopabupa» (windows,
snippets) LEoa oTo £yypado MoV VA TIEPLEXOUV APKETOUC aTto
TOUC OPOUC TOU EPWTAHUATOC

= “KWIC” snippets: avamnapactaon Keyword-in-Context

. Christopher Manning, Stanford NLP
GO L) 8 e |chri5LJppher manning Christopher Manning, Associate Professor of Computer Science and Linguistics, Stanford
University.

nlp.stanford.edu/~manning/ - 12k - Cached - Similar pages

Christopher Manning, Stanford NLP

GO LJ le christopher manning machine translation Christopher Manning, Associate Professor of Computer Science and Linguistics, ...
computational semantics, machine translation, grammar induction, ...

nlp.stanford.edu/~manning/ - 12k - Cached - Similar pages

L e L RS

Christopher Manning. Stanford NLP

E A_HOO’ ‘ chrlstupher manning Christopher Manning, Associate Professor of Computer Science and Linguistics,

stanford University ... Chris Manning worlks on systems and formalisms that can ...
nlp.stanford.edu/~manning - Cached
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Avvopikec Mepthnelc

= [0t TOV UTTOAOYLOUO TWV gyypadwV XpeLalOMOOTE T
1Ola ta eyypada (Oev apKeL TO EVPETAPLO)

= Cache gyypadwv — 1TOU TIPETIEL VAL AVOLVEWVETOLL

= Juyva OXL OAo TO £yypado av eivol TToAU peyalo,
aAAd karolo tpoBepa Tou

= Bpec ukpa mapabupa oto Eyypada Tou MEPLEXOUV
OpPOUC TOU EPWTAMOTOC

= Anattel ypniyopn avalntnon napaBupou otnv cache twv
gyypadpwv
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Avvopikec Mepthnelc

" BaBuoAoynoe kaBe mapaBupo wc mPoc To EpWTnUa

"= Me Baon dtadopa XapaKINPLOTIKA: TO TTAATOC TOU
napaBupou, tn B€on tou oto €yypado, KAT
= JuvlUOOE TA XOPAKTNPLOTIKA

= AUOKOAO va eKTLUNOEL N oloTnTA
= Positional indexes (words vs bytes)

= O xwpoc movu dtatiBetal yia ta topabupa eival
ULKPOG
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Avvopikec Mepthnelc

Query: “new guinea economic development” Snippets (in bold)

that were extracted from a document: . ..

In recent years, Papua New Guinea has faced severe economic difficulties
and economic growth has slowed, partly as a result of weak governance
and civil war, and partly as a result of external factors such as the
Bougainville civil war which led to the closure in 1989 of the

Panguna mine (at that time the most important foreign exchange

earner and contributor to Government finances), the Asian

financial crisis, a decline in the prices of gold and copper, and a fall

in the production of oil. PNG’s economic development record

over the past few years is evidence that governance issues

underly many of the country’s problems. Good governance, which

may be defined as the transparent and accountable management of
human, natural, economic and financial resources for the purposes

of equitable and sustainable development, flows from proper public

sector management, efficient fiscal and accounting mechanismes,

and a willingness to make service delivery a priority in practice. . .. -
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Quicklinks

= [ navigational query onwc united airlines oL xpNOTEG
nBavov va Lkavorolouvtal amno tn oeAidba www.united.com

= Quicklinks map&xouv navigational cues og auth tn oeAida

GOL}S[E‘ united airlines ‘ Search ‘

Web [ Show options

United Airlines Flights
e One Travel com/United-Airlines  Save $10 Instantly on United Airlines Airfares.

United Airlines - Airline Tickets, Airline Reservations, Flight ...

Airline tickets, airline reservations, flight airfare from United Airlines. Online reservatior
airline ticket purchase, electronic tickets, flight search, ... 4 Show stock quote for JALA
wirn united .com/ - Cached - Similar -

Search options Eaggage
EasyCheck-in Cnline  Services & information
Mileage Flus [tineraries & check-in
My ifineraries Flanning & booking

hore results from united .com » 90



http://www.united.com/
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¥YVEL! 3= RS L [ L] SRR Y (R L

YAHOO_’@ ‘ united airlines

e
[ | v Search Pad

Also try: united airlines reservations, united airlines flight, More...

¥ SearchScan - On United Airlines - Airline Tickets, Airline Reservations ... (Nasdag: UAUA)
Official site for United Airlines, commercial air carrier transporting people, property,
102.000.000 results for and mal! across the U .S, and worldwide.
united airlines: weaw united.com - 65k - Cached
Flanning & Booking =hop for Flights
[ . . . .
Show All ltineraries & Check-in Special Deals
» _ - Mileage Plus Flight Status
United Air Lines Services & Information  Customer Service
W wWikipedia mare results from united com »
-
united airlines
il
N AIR ALL FESULTS
gritef Airline Cheap Flight Tickets - www CheapOair com
€€ CheapOair - The Only Way to Goll Find Ower 18 Million Exclusive Fares.
gg'&i‘ﬁ:z'"e Ely United Airlines - www.OneTravel com/United-Airline
Save $10 Instantly on United Airlines Flights. Book Mow, Hurry!
Lnited Airlines
Reservations
United Aitline Job Best match
MEt Alrfine Jobs United Airlines - Airline Tickets, Airline Feservations, Flight ...
Reference winnee united cam - Official site
Airline tickets, airline reservations, flight airfare from United Airlines. Online reservations,
airline ticket purchase, electronic tickets, flight search, fares and availability ..
FELATED ShARCHES Flights Redeem miles
Linited Airlines Flight Check In Onling Children, pets, & assistance
Status My itineraries Change yaur travel plans
US Airways Bagoage Special deals 91

Continental Airlines

Customer service 800-864-3331
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EVaANQKTLKEC OVOTTAPOLOTAOELC;

Web |mages ‘ideo Local Shopping Mews  more

YaHoOl!

| uni Search

united airlines UNITED AIRLINES - AIRLINE TICKETS,...

Airline tickets, airline reservations, flight airfare from United Airlines.

. univision Online reservations,. ..
university of phoenix www.united.com
asian unicorn
MORE INFO
universal studios ] )
. ) Flights Check In Cnline
united states postal service Mileage Plus My ltineraries
united healthcare Baggage Fedeemn Miles
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TEAOZ 6°° MaBnpuatog

Epwtnoelc?

XpnotuornotOnke KArmoLo UALKO Twv:
v’ Pandu Nayak and Prabhakar Raghavan, CS276: Information Retrieval and Web Search (Stanford)
v’ Hinrich Schiitze and Christina Lioma, Stuttgart IIR class
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