Introduction to

Information Retrieval

[MAE70: Avaktnon MAnpodoploc
Aldaokouoa: Evayyelia Mitoupa

AwaAeén 7: Aélohoynon otnv Avaktnon NMAnpodoplac.



Introduction to Information Retrieval Ked. 6

Tu eldope otO MPONYOULEVO Hadnua

= BaBuoAoynon kot Kotatoén eyypadpwv
= YtaBulon opwv (term weighting)

= Avarnopaotoon eyypadwy Kol EPWTNUATWY WE
Stavuopata

" @guata YAomoinong
" MNepiAnyn amoteAeocpatwy



Introduction to Information Retrieval Ked. 8

Tt Ba dovpue onuepa;

= [loLa TEXVLKNA N TILO CUCTNHA OVAKTNONG
nAnpodoploc elval kKaAUTEPO;

" MMw¢ UTOPOUKE VO TO OLELOAOYNOOULLE;

= AéloAOynon cuoTNUATWY avaktnong tAnpodoplag
Kol pnxavwv avalntnong: pebodoloyla kol HETPA



Introduction to Information Retrieval Ked. 8

A&loAOynon ocuoTAUATOC

Amtodotikotnta (Performance)

= [1600 ypriyopn €ivol n KUTOLOKEUN TOU EVUPETNPLOUV;
= AplBuocg eyypadwv tnv wpa (throughput)

"= [1ooo peyalo sival 1o evpetnplo (armovrkevon);

= [16co ypnyopn eivat n avalntnon;

= 7Y, latency (xpovocg amnokpiong) i throughput (pUBpo-amoddoon)
WC CUVAPTNON TWV EPWTNHUATWY avA SEUTEPOAETTO N TOU
LLEYEBOUC TOU EVpETNpPilOU

EkbpoaoTikoTnTa TNG YAWCOOC EPWTNUATWY
ETUTPETEL TN SlaTUTIWON TIEPLMAOKWV avaykwv tAnpodopnong;

Molo elvall To KOOTOC VA EPWTNUQL,
= Y., og SoAdpla



Introduction to Information Retrieval Ked. 8

Metpa yia pnyavec avolntnong

= OAo autad Ta Kpltnpla eivol petpnotpo (measurable):
LTTOPOU UE VO TTOCOTIKOTIOLCOU UE TNV TaxuTnta/pEyeboc/xprjpata Kat
VOl KAVOULE TNV EKOPACTIKOTNTO CUYKEKPLUEVN

= QoT000 pLa Baolki HETPNON yLa pLa pnxovn avalntnong
elva n tkavomoinon twv xpnotwv (user happiness)



Introduction to Information Retrieval Ked. 8

Metpa yia pnyavec avolntnong

= TLKQVEL Eva xpnotn xopouuevo; OL tapayovteg epAapBavouy:
= Tayvtnta anokplong (Speed of response)
= MéeyeBoc/kaAupn seupetnpiou
= Fuxpnotn étertapn (Uncluttered Ul)
= Xwplc kootoc (free)

= Juvadela (relevance): Kaveva armo auta eV apKei:
€EOLLPETLKA YPNYOPEC AAAQ AXPNOTEC AMAVTNOELC deV
LKOLVOTTOLOUV £val XproTN

" Qo enKeVIPWIOUUE OTO ITWC «UETOAUE» TN CUVAPELQ;

" Fffectiveness (aroteAecuartikotnta) vs Efficiency (amodotikotnta)
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[oLloL elval oL XPNOTEC OE LLOL LNXOVN

avolAtnong;

Motoc¢ givait 0 xpnotng mou rpoonadoULUE VA LKHVOTTOLHOOUUE;
Eéaptatal aro tnv epapuoyn

= Mnyavec avalntnonc oto Web: Searcher. Erituyio: O xpriotng Bplokel auto
riov Paxvel. MEtpo: pubuoOC emloTpodAC 0T CUYKEKPLUEVN MNXOVA
avalntnong

= Mnyavec avalntnonc oto Web: Atapnuiotic. Emtuyia: Searcher « kKAkapeL»
otn dtadruion. Metpo: clickthrough rate

=  Fcommerce: Ayopootnc. Emtuyia: O ayopaotnc ayopaletl Katl. METpo: Xpovog
yLoL TNV oyopa, TTOCOOTO TWV searchers mou ylvovtal ayopaoTEC

=  Fcommerce: [TwAntrc¢. Emtuyia: O mwAntn¢ mouAdel katt. Metpo: kEpdog ava
nwinon.

= FEryelipnon: CEO. Emtuyia: OL epyalopevol yivovtal ro amodotikol (Aoyw
arnoteAeopatikng avalntnong). Metpo: kEpdog TNC TALPELQC.



Introduction to Information Retrieval Ked. 8.6.2

Baolko kpltnpLo: ZuvadeLa

H wkavormoinon tou xprnotn cuvnOwc eELOWVETAL HE TN
ocuvadela (relevance) Twv amOTEAECUATWY TNC

avalATNonG LE TO EpWTNHMA

Ma rtw¢ Sa LETPHOOUUE TH OUVAPELQ;



Introduction to Information Retrieval Ked. 8.6.2

Benchmarks

H kaBlepwpevn pebodoloyia otnv Avaktnon MAnpodopiag
amoteAEiTaL oo Tpla oToLKeia:

1. Mia npotunn cuAdoyn eyypopwyv (benchmark document
collection)

Mua tpotunin ouada epwtnuatwy (benchmark suite of queries)
Mua artotipnon thn¢ ocuvageLac yua KABe (eyoc EpWTHUATOC-
gyypadou, cuvnOwc duadkn: ocuvadpnc (R) - un cuvadnc (N) —
(gold standard/ground truth) mou poc A€l av to €yypado eival
ouvadEC W TTPOC TO EPWTNUAL
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Yuvadela kat Avaykn NMAnpodopnonc

" JuvadeLla w¢ TPOoC TL;
JUVAQELX WC TTPOC TO EQWTNIC I WC TTPOC TNV OVAYKI
ntAnpowopnaong

= Avaykn MAnpodopnonc (Information need i) : «Waxvw yia
nAnpodopla OXETIKA LLE TO AV TO KOKKLVO Kpaol lvall TILO ATTOTEAECUATLKO
arto To AEUKO Kpaot yla T Helwon Tou plokou yla kapdLokn) mpooBoAn»

Metadpaletol 0TV EPWTNHAL
" Epwtnua g: [red wine white wine heart attack]

Eotw to €yypado d’: At heart of his speech was an attack on the wine
industry lobby for downplaying the role of red and white wine in drunk driving.

" d’ AplLoTo TAlplOcUO OTO EPWTNUA g
= d’ bev elval ocuvadEg e TNV avaykn mAnpodopnong i

10



Introduction to Information Retrieval Ked. 8.2

Yuvadela kat Avaykn NMAnpodopnonc

= H koivorolnon Tou xpnotn Umopel va petpnBel
LLOVO E TN cuvadELO WC TTPOC TNV AVAYKN
TTANPOEOPNONC Kol OXL WC TIPOC TO ELWTNUL

= To aKkpLPEC elval ouVAPELD EYYPAPOU-OVAYKNC
TTANPOPOPNONC AV KOL XPNOLULOTIOLOU LLE KOLL
ocuvadeLa eyypadou-gpWTAMATOC.
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Introduction to Information Retrieval Ked. 8.6.2

Metpa Zuvadelac

AedOMEVNC TNC ATTOTIMNONC TWV ATTOTEAECUATWY EVOC
ocvotnuatoc (ground truth) mwc exkTHAUE TN cuvAPELD
TOU OUOTHULATOC;

O0 OPLOOUME OXETLKA LLETPOL

To pETpOo uTtoAoylleTal ya KaBe epwtnua Ko
TOLLPVOUE TO LUECO OPO YLOL TO CUVOAO TWV EPWTNHATWV

Apxka, Oa Bewproovpe SUAOLKEC aELOAOYNOELC:
Yuvadec/Mn Zuvadeg
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Introduction to Information Retrieval Ked. 8.6.2

Metpa Zuvadelac

AUO KOTNYOPLEC LETPWV:
= METpa OV ayvoouv T OLataén
= Méetpa tou Aapfavouv urt’ oy tn dLataén

Oa SoUE oTNV ApPXN UETPA TTOU ayvoouV th dlataén
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Introduction to Information Retrieval Ked. 8

Metpa Zuvadelac xwplc Alatoén

Ta amoteAeopata MG EpWTNoNC Bewpouvtol We
ouvoAo, 6nAadn aélohoyoUpe Tn cuvadeLa EVOC
ouvoAou (6ev umtapyel dtataén)

Napadeypa:

Eotw po cuAAoyn e gyypada, KoL Lo EpwTNOoN ylo
TNV omoia UTtAPXoUV gyypada.

H amdvinon mou pog &divel to Al €xel aro ta omoia
T Kol T

[N00c0o «KOAO» £lval;
Nwc Bal LETPCOUE TN CUVADELD TOU;
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Introduction to Information Retrieval Ked. 8.3

Akpifela kot AvakAnon

= Precision (P) — AkpifsLa €ilval To TOCOOTO TWV
QAVOAKTNUEVWV gyypadwV TTOU €lval cuvadn

#(relevant items retrieved)

Precision = — P(relevant|retrieved)

#(retrieved items)

= Recall (R) = AvakAnon gival 1o TOCOOTO TWV
ouvadwVv eyypadwyv TTOU OVAKTWVTOLL

#(relevant items retrieved)
Recall =

- : — P(retrieved|relevant)
#(relevant items)
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Introduction to Information Retrieval Ked. 8

Mivakoc Evbeyouevwv

Mivakac Evoexopevwy (Incidence Matrix)

not relevant
retrieved 20 (TP) 40 (FP) 60
60 (FN) 1,000,000 (TN)

1,000,040 1,000,120
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Introduction to Information Retrieval Ked. 8.3

Akpifela kot AvakAnon

Mivakacg Evéexopevwy (Incidence Matrix)

TIOOYUOTIKAL
Relevant Nonrelevant
anotéeoua | Retrieved true positives (TP) | false positives (FP)
Not retrieved | false negatives (FN) | true negatives (TN)

Entire document

P = TP/( TP + FP) collection
R=TP/(TP+FN)

Retrieved
documents

17



Introduction to Information Retrieval Ked. 8

Mivakoc Evbeyouevwv

Mivakac Evoexopevwy (Incidence Matrix)

not relevant
retrieved 20 (TP) 40 (FP) 60
60 (FN) 1,000,000 (TN)
1,000,040 1,000,120

Precision = 20/60=1/3
Recall = 20/80 = 1/4

18



Introduction to Information Retrieval Ked. 8.3

Akpifela vs AvakAnon

= H avakAnon pnopei va avénbet pe to va emotpEPoupe
JTEPLOCOTEPQ EYYPUPQA
= H avdakAnon sival pa pun-pBivovoa cuvaptnon Twv eyypadwv mou
ovaktwvtal (Eva cvotnua nou erotpédet OAa ta éyypado £XEL TOCOOTO
avakAnong 100%!)
= To avtiotpodo oyveL yla tnv akpifeta (cuvnOwe):

= Flval eUKOAO vo METUXELC UEYAAN akplBeLla UE TTOAU ULKPN avakAnon
(Eotw OTL 10 €yypado pe to peyoAutepo Babuo eival cuvadec. Nwg
HUITOPOULLE VOl LEYLOTOTIOL|OOUE TNV aKpifela;)

Y€ €va KOAO ouotnpa N akpifelo eAATTWVETOL OCO MEPLOCOTEPQ
geyypada avaktoUE N KE TNV avénon TN avakAnonc

To Tt amo ta 6Uo poag evdladepel meploocoTepa €€QPTATAL KAL ATIO TNV

epappoyn (m.x., web vs email search)
19



Introduction to Information Retrieval

Akpifela kot AvakAnon

Emotpépet
cuvaen £yypopa

To Waviko
aAAQ YAVEL KOl /
TOALQ GLVOLQPT) \ 1

Emotpépel kupimg
ouvaen £YYPaQo oA
KOl KATTO10L GKOVTTIO0!



Introduction to Information Retrieval Ked. 8.3

Appoviko Meoo

Mwc Sa cuvduaoouvue to P kol R;

.., To aptduntiko peco (arithmetic mean)

¢ To om0 aplOUNTIKO MECO MLOC LNXAVAC avalnTtnong mou
emLoTpePEL TA TTAvTA €ival 50%, rou ival oAU vPnAo

Oa BEAOE PE KATIOLO TPOTIO VO TLUWPINOOUWE TNV TTOAU KakN
ouuTEPLPOPa O omolodnNmote amo ta SUo HETPO.

AUTO ETIITUYXAVETAL TIALpVOVTAC TO EAdYLOTO

AA\A TO eAdyLoto eival Alyotepo opaAo (smooth) kat eivat SUokoAo
va otaOpuotel

[EWETPLKO LECO (geometric mean): ywopevo

To F (appLoviko peco) eival eva eldoc opadov eAdyLoTou

21



Introduction to Information Retrieval Ked. 8.3

Eva cuvduaoTIKO HETPO F

2uvnBwg Looppornnpevo (balanced) F,
= ApLOVLKO LECO TwV P kat R
F1=1/[(1/2)1/P + (1/2)1/R] = 2PR/P+R

v" Lo KOVTA 0T HKPOTEPN artd SUO TIUEC

22



Introduction to Information Retrieval Ked. 8.3

Appoviko Meoo

Combined Measures

100
80 — Minimum
— Maximum

60

/ —— Arithmetic
40 - Geometric

// — Harmonic
20 41—

O I I I I I
0 20 40 60 80 100

Precision (Recall fixed at 70%)

Twueg oto 0-1, aAAd cuvnOwc o€ ToocooTA

23



Introduction to Information Retrieval Ked. 8.3

Eva cuvduaoTIKO HETPO F

To pETpO F erutpemel pa avtiotaduion (trade off) tnc akpifela
KOl TNG avakAnonc.

. 1 (P +1)PR
l.’.'lf% + (1 — f_“f)% #2P + R
, 1 —a
ATIoU 3 = a € [0, 1] and thus b? € [0,o°]

¥

2uvnBwg Looppornnpevo (balanced) F, pe a=0.5katb =1

. o 1 1l(l 1
= AUTO €LVOL TO CPOVLKO eco TwWV P katR F — 7 (5 + %)

= [Lo ola TTEPLOX TIMWV ToU B n avakAnon otaBuiletol

TIEPLOCOTEPO ATIO TNV aKpifela;
24



Introduction to Information Retrieval Ked. 8.3

MNapadelyua
relevant not relevant
retrieved 20 40 60
not retrieved | 60 1,000,000 1,000,060
80 1,000,040 1,000,120

P =20/(20 + 40) = 1/3
R =20/(20 + 60) = 1/4

Fi =211 =2/7
'3

25



Introduction to Information Retrieval Ked. 8.3

OpBotnta (Accuracy)

" [Lati va XpNOLUOTIOLOU LE TIEPLTTAOKO LLETPOL OTIWCE aKPLPELa,
avakAnon kat F?

" [LaTl OXL KATL TTLo aTtAO;

OpBotnta (Accuracy) eival To TOCOOTO TWV ATTOPACEWV
(ouvadn/un cuvaodn) mou eivatl cwoTeC (we MPOBANUA
Taélvopnong og U0 KAAOELC).

Me Baon Tov nivoka EVOEXOLLEVWV:
accuracy = (TP + TN)/(TP + FP + FN + TN).

Mati auto dev eival xprowuo otnv All;
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OpBotnta

Napadeypa

relevant not relevant
retrieved 18 2
not retrieved 82 1,000,000,000

27



Introduction to Information Retrieval Ked. 8.3

OpBotnta

H unxavn avalntnong snoogle emiotpedel mavta 0 amoteAeopata
(“0O matching results found”), aveéaptnta oo 1o epwtnuo. TL YOG
AEeL OpwC n opBotnta (accuracy);

<G00 [C':.Con*.

Search for: | |

0 matching results found.

28



Introduction to Information Retrieval Ked. 8.3

OpBotnta

= ATTAO KOATTIO yLOL TN HEYLOTOTIOLNoN TS opBotnTaC otnv All: Teg
TIOVTA OXL KOLL NV ETILOTPEPELC KOVEVD EYypado

" AUTO €XeL WG amoteAeopa 99.99% opboTnTA OTA TIEPLOCOTEPQL
gpwTAUOTA

Searchers oto web (kat yevika otnv All) B€Aouv va Bpouv KATL Kall
£XOUV KATIOLOL OVEKTIKOTNTA 0T «OoKOUTILSLa»

KaAUtepa va emLoTpEDELC KATTOLO KOKA hits apKel va eMLOTEDELC
KOLTL

— o TNV amotipnon, XpNOoLULOToOLOUE TNV akpifeLla, avakAnon Ko
F

29



Introduction to Information Retrieval Ked. 8.3

AvokoAlec otn xpnon P/R

= [Ip€MEL vaL UTTOAOYLOTOUV LEGOL OPOL VLol LEYAAEC
opadec cuA oYWV eyypadwV/EPWTNUATWY
= XpeldlovTal EKTLUNOELC CUVHPELOC OTTO OVIPWITOUC
= OLXpNOTEC YeVIKA Oev lval agLlomiotol aELoAoyNTEC

= OL EKTIMNOELC TIPETIEL VA Elvall SUOSLIKEC
= Evolapeoec aéloAoynoeLc;
= Eéaptwvtal amo tn ouAloyn/ouyypadn

* Ta amoteAeéopota punopet va dtadpEpouv amo to eva nedio
oTo AAAO

= Development test collection (tune to cUoTnuaA yLa pLa

oUAAOYN KoL EKTLLNOE TNV artodoon Tou O€ aUThV)
30



Introduction to Information Retrieval

Mn yvwotn avakAnon

= O ouUVOALKOC aplBpoc Twv cuvadwv eyypadwv dev
elval rmavta yvwoToc:
= AswypotoAnyia — tape eyypada amnod tn cuAAoyn Ko
aéloAoynoe tn cuvadeLa Touc.
" Edappooe dtadopetikolc alyoplOpouc yia tnv WL
oUAAoyN Kol TNV dla epwtnon Kat XpNoLULOoTIoinoE To
aBpolopa Twv cuvadwv eyypadwv



Introduction to Information Retrieval Ked. 8.6.2

Metpa Zuvadelac xwpic Awataén (emoavainyn)

Ta amoteAeopata pLoc epwtnong Bewpouvtal ocuvoAo,
dnAadn a€loAoyoupe th ocuvadeLo EVOC GUVOAOU

Mivakac Evoéexopuevwy

relevant not relevant

retrieved 20TP 40 FP 60

not retrieved | 60 FP 1,000,000 TN | 1,000,060
80 1,000,040 1,000,120

e

*

AkpiBela (precision): P=TP /(TP + FP)

AvakAnon (recall): R=TP/(TP+FN)

Méetpnon F: F=2PR/ P+R

OpBotnta (accuracy) A= (TP +TN)/(TP + FP + FN + TN).

e

*

e

*

e

*
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Introduction to Information Retrieval Ked. 8.6.2

Metpa Zuvadelac xwpic Awataén (emoavainyn)

Aoknon 8.1
Eva AN eniotpedel 8 ouvadn kat 10 pun cuvadn

eyypada.
2UVOALKA uTtapxouV 20 OXETIKA Eyypada.

33



Introduction to Information Retrieval

TLylvetal otav urtapyeL dtatoén Twv

QTTOTEAECUATWVY;



Introduction to Information Retrieval Ked. 8.4

A&loAoynon Katataypevne Avaktnong

O xpnotnc 6& PAEMEL OAN TNV amavinon, aviiBsta apyilel
aro tnv kopudn TNS AloToC TWV ATTOTEAECUATWV
OeWPELOTE TNV TEPLTTTWON TIOU:
Answer(System1,q) = <NNNNNNNRRR>
Answer(System2,q) = <RRRNNNN N N N>

v' H akpiBeta, avakAnon ko to F lvat UETPO yLor Un
katatayueva (unranked) cuvola .

[TwC UITOPOULE VO TO TOOTTOITOLNCOULUE T LUETPO VLA
Alotec ue dtataén;
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Introduction to Information Retrieval Ked. 8.4

KapurtAn Akpietac/AvakAnonc

[TwC UITOPOULE VO TO TOOTTOITOLNCOUUE T UETON VIO

Alotec ue dwataén;
" ATTAWC UTTOAOYLOE TO METPO CUVOAOU yLa KABe mpoBepa: to
kKopudaio 1, kopudaia 2, kopudaia 3, kopudaio 4 kAT
amoteAEopaTO

Me auTOV TOV TPOTIO TIALPVOULE MO KOLLLTTUAN okpLBEeLoc-

avakAnonc (precision-recall curve).

36



Introduction to Information Retrieval Ked. 8.4

Napadeypa |

N _doc # relevant cuvolkdc # and cvvaen £yypago = 6

1 588 X ‘EAeyyog og ka0e véo onueio recall:

2 589 X \

3 576 e . D—1/1—

2 o0 T % \ R=1/6=0.167; P=1/1=1

5 | 986 R=2/6=0.333; P=2/2=1

6 592 X

7 984 \ R=3/6=0.5; P=3/4=0.75

8 988

9 578 R=4/6=0.667; P=4/6=0.667

10 985 .

11 103 Missing one

12 591 relevant document.
Never reach

13 772 X —— R=5/6=0.833; P=5/13=0.38 100% recall

14 990
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Introduction to Information Retrieval Ked. 8.4

Napadeypa | (ouvexela)

Recall-Precision Graph
1 .
0,8 .
g ’ L .
.‘T) 0’6 3
§ 014 ;__/—‘t
(o B
0,2
0
0 0,5 1
Recall

Mplovwth — To precision eAattwvetal yLa To oLo recall pexpt
va Bpebel to emopevo ouvadEg eyypado
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AkpiBeLla ek tapepBoAnc (Interpolated

precision)

= Av n akpifeto aAAAlel ToTka e TNV avénon Tng avakAnong, To
AappBavoupe vt oY — o ypnotnc JeAel va det kot aAda
Eyypapa av avéavetal kot n akpiBela kot n avakAnon
* [laipvoupe TN MEYLOTN TN TNE aKkpifelac ota Se€Ld TNC TLUAC
P(r;)= max P(r)

<r<rjy
1] . 1
precision interpolated
precision

PN & }

“/ w % % [
a . Q ,
° recall ° recall

)



Introduction to Information Retrieval Ked. 8.6

KapurtAn Akpietac/AvakAnonc

1.0 1

0.8 A

0.6 A

0.4 -

Precision

0.2 A

0.0

0.0 0.2 04 0.6 0.8 1.0
Recall

KaBe onuelo avtlotolxel o€ €va amoteAeopa yLa Ta kopudaia
k eyypada (k=1,2,3,4,...).

NopepBoAn (pe KOKKLVO): LEYLOTO TWV LEAAOVTIKWY ONUELWV
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Introduction to Information Retrieval Ked. 8.6.2

Napadeyua i

Relevant = {dg, ds,dg,d,s,dyg,d,,, dgg, d;y, g, d123}

Retrieved = d,,3,dg,, dgq, g, dgy,dg, A5y, 0y,
Oyg7, 05,035,045, dp50, 0115, 05

41



Introduction to Information Retrieval

Napadeyua i

Rank Doc Rel Recall Pr‘ecision B
0) 0 % 0 %
Relevant = | 0 %57 do: 825 Gao 1| sy v | 10% | 100%
dys, g6, 07, dgg,r dypg 2 d g4 10 7 20 7
3 d 54 v 20% | 67 %
4 dg 20% | 50 %
5 d g4 20% | 40 %
120 - 6 dy v | 30% | 50 %
100 - 7 d 511 30% | 43 %
S 8- \ 8 | dpo 30% | 38 %
3 60 ~— 9 | dy. 30% | 33%
2 a0 T~ 10| do | v | 40% | 40%
20 - 11 d38 40 o/o 36 %
0 I I I r | 12 | dy 40% | 33 %
e 13 | dus 40% | 31%
Recall 14 | dy 0% | 29%
15 d; v | B0% | 33 %
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Introduction to Information Retrieval Sec. 8.4

MeooL 0pot arno noAAd epwTnupaTa

= To ypadnuo yla Eva epwtnpo dev apkKei

= XpelalOMOOTE 1) LECH ATTOO00T) OE OPKET
EPWTNUATOL.

= AANAQ:

= OLunoloylopot akpifelac-avakAnong tomoBetovv
KAToLa onUela oto ypadpnuo

" Nwc kaBopilou e pLo TIUN AVAUECSO OTO ONUELD;
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Introduction to Information Retrieval Ked. 8.4

2>UYKPLON ZUCTNUATWY

® Jvuotnua l

O JYotnua 2

Mw¢ VoL T OUYKPLVOUULE;

Precision
o

v

Recall

44



Introduction to Information Retrieval Ked. 8

2>UYKPLON ZUCTNUATWY

2KOTIOC: Auvatotnta cUYKpLong SLadopETIKWY cuoTnUATWY (N
QATAVTACEWV 0 HLAPOPETIKA EpWTAMATA)

Nwc; Xprion kavovikorotnuevwy ernmedwyv avakAnonc (standard
recall levels)

Noapadetypa KaBlepwpevwy erumedwv avakAnonc (mAndoc¢
eTunedwv: 11):

Standard Recall levels at 0%, 10%, 20%, ..., 100%

r, €{0.0,0.1,0.2,0.3,0.4,0.5,0.6,0.7,0.8, 0.9, 1.0}
r,=0.0,r,=01, .., r,=1.0
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Meon akpifeta 11-onpeiwv pe mapepfoAn
(11-point interpolated average precision)

= YrmtoAoyioe tnVv akpifela pe mapepuBoAn ota
enineda avaktnoncg 0.0, 0.1, 0.2, . ..

" EmaveAaBe 1o yia OAa Ta EpWTAUOTO OTO
evaluation benchmark kat mape to peco opo

=  AUTO TO METPO HLETPA TNV Atodoon o€ OAa Ta
enitneda avakAnonc (at all recall levels).

46



Meon akpifeta 11-onpeiwv pe mapepfoAn

(11-point interpolated average precision)

Recall Interpolated " YrnoAoyloe tnv akpifela pe
Precision napeUBoAn ota enineda

0.0 1.00 avaktnong 0.0, 0.1, 0.2, .

0.1 0.67 =  EmaveAlafe to ya OAa ta

0.2 0.63 epwINpaTa oto evaluation

0.3 0.55 benchmark ko tape to pEco 6po

04  0.45 \

05  0.41 P(r) = Zq: P(r)

0.6 0.36 _ N

0.7 0.29 1=1 q

0.8 0.13 N, — mABog epwtnudTwy

0.9 0.10 P.(r) - precision at recall level r for ith query

1.0 0.08
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Turukn (kaAn;) akpiBela 11-onueiwv

= SablR/Cornell 8A1 11pt precision from TREC 8 (1999)

1 -

Precision
o O
()] (00}

o
N
1

o
R

Recall
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2>UYKPLON ZUCTNUATWY

" H kaummuAn Tou €ivalt 1o Kovta otn mavw 6eéld ywvia
ToU ypadnuatoc urtodnAwvel kot KaAUTepN amodoon

1 -
0,8 - —~— NoStem —=- Stem
0,6 -
0,4 -
0,2 -

0 I I I I I I I I I |
0102030405060,70809 1
Recall

Precision




Introduction to Information Retrieval Ked. 8.6.2

Metpa Zuvadelac pe Aataén

H kapmmuAn avakAnonc-okpifeloc uTtoBETeL OTL EYoULE
OAo t0 anmoteAsoua

> € TIOAAEC UNXOVEC avalnNtnong
= To amoteleopua eival oAU peyalo

= O xpnotnc evoladeEpPETaL LOVO YLa TA TTOWTA
amoTeAEopATA
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Introduction to Information Retrieval Ked. 8.4

AkpiBewa ota k (precision@Kk)

" AxpiBeia-ota-k (Precision-at-k): H akpiBela twv
Kopu@aiwv k AmOTEAECUATWY

Mx akpiBela-ota-10, ayvoei ta eyypada peta to 10°

X
= Prec@3 2/3
" Prec@4 2/4
= Prec@5 3/5

v' MBavov KatdAANAo yLo TIC TtEPLoodTEPEC avalnTtrosLlg oto web: ot
XPNoteC BEAOLV KOAA ammoTeEAECHATA OTLC TIPWTEC pia ) SU0o oeAideg
v Avtiotowa avakAnon ota k
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Introduction to Information Retrieval Ked. 8.4

MAP

" Qewpelote tn Bon duataénc (rank position) kaBe
oUVaPOUC EYYPAPOU
= Ky, Ky, ... Kq
* Yrohoylopog tou Precision@K yia kaBe K, K,, ... K,

= Méon akpifela = average of P@K

=

] , 1(1 2 3 <076
= [Tl.x.,: N exeL AvgPrec 3 i+§+§ ~ V.

|

"= Mean Average Precision (MAP) M&on avtUipoOoWITEVUTLKN
akplBelo: n nEon akpifela yia ToAAATAQ EpwTApATO

52



Introduction to Information Retrieval

MAP

' l . l ' l = the relevant documents
Ranking #1 BUEBERLLUN

Recall 0.17 0.17 0.33 0.5 0.67 0.83 0.83 0.83 0.83 1.0
Precision 1.0 0.5 0.67 0.75 0.8 0.83 0.71 0.63 0.56 0.6

Ranking #2 DlDD...D"

Recall 0.0 0.17 0.17 0.17 0.33 0.5 0.67 0.67 0.83 1.0
Precision 0.0 0.5 033 0.25 04 0.5 057 05 056 0.6

Ranking #1: (1.0 +0.67 +0.75 + 0.8 + 0.83 + 0.6) /6 = 0.78

Ranking #2: (0.5 + 0.4 4+ 0.5+ 0.57 + 0.56 + 0.6) /6 = 0.52
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MAP

l l l . l = relevant documents for query 1
g [l I LBULBE

Recall 0.2 0.2 04 04 04 06 06 06 08 1.0
Precision 1.0 05 067 05 04 05 043038 0.44 05

' l l = relevant documents for query 2
e | LU

Recall 0.0 0.33 0.33 0.33 0.67 0.67 1.0 10 1.0 1.0
Precision 0.0 0.5 033 0.25 04 033 043 0.38 0.33 0.3

average precision query 1 = (1.0+ 0.67 + 0.5+ 0.44 + 0.5)/5 = 0.62
average precision query 2 = (0.5 4+ 0.4 + 0.43)/3 = 0.44

mean average precision = (0.62 + 0.44)/2 = 0.53



MAP (rtepiAnyn)

" MEoog 0po¢ TNG TIMAC TNC akpifeLac Twv kopudaiwyv k
geyypadwv, kaBe bopd IOV EMLOTPEPETOL EVA OXETLKO Eyypado

= Arntodeulyel tnv mapepBoAn Kal tn xpnon npokabopLopUEVWY
ETUMES WV AVAKANGONC

= MAP yla pa cuAdoyn epwtnuatwy eival To aplOpnTLko HECO.

= Macro-averaging: KaBe epwtnua LETPAEL TO 61O

Q oUVOAO EPWTNUATWY, g; EVOL OO TAL EPWTAHATA,

Ql ¢ ™ {d,, d, ..., d;} eivaita ouvadn éyypada kat Ry
MAP(Q) = | Q| Z E PI'ECEIC'H(RJ;J glval o aplOpog Twv eyypaddwv oTO AMOTEAECUA
S = HEXPL va pracoupe oto dy (0 av to d;, dev avrikel

OTO QMOTEAECUQ)
Yuxva ot TLpeC tne MATM yia to dLo epwtnua o€ StadpopeTIKA
cvotAuata StadpEPouV ALlyOTEPO Ao TIC TLUEC TIC MAT yla
SLadpOpPETIKA EpwTAMATO 0TO Olo cuoTNUO .



Introduction to Information Retrieval Ked. 8.4

R-akpifeLa

R-akpifela

= Av £XoUHE €va yvwoTo (mBavwyv pun mAnpec) cuvoAo amo
ocuvadn yypada peyeBouc Rel, tote umoAoyiloupe TNV
akpifela twv kopudaiwv Rel eyypadwv 1ou eMIOTPEDEL
10 cuoTNUA

* To téAeLo cvuoTnUa UopEel va eTtuxeLl Babuo 1.0

Av vrtdpyouv r, tote r/Rel
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Introduction to Information Retrieval

R-AkpifeLa

AkpiBela-oto-Rel, omou Rel o aplBuoc twv cuvadwv
geyypadwv thc cUAAOYNC

N doc # relevant _ —
BT R = # of relevant docs = 6
2 589 X

3 576

4 590 X

5 986 o

6 592  x R-Precision = 4/6 = 0.67
7 984

8 988

9 578

10 985

11 103

12 591

13 772 X

14 990




Introduction to Information Retrieval

Av ta armoteAeopata Oev elval o€ Alota;

" EoTw OTL UTIAPXEL LOVO EVa cuVAPEC Eyypado
" [ePUTTWOELC:
= Avalntnon yvwoTtou oTolXElou
" navigational queries
= Avaintnon yeyovotoc (fact) mx mAnBuopog pag xwpows
= Alapkela avalntnong ~ 8€on (rank) tnc amavinonc
= Metpd TNV TPOOoTABELO TOU XPrOTN
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MRR: Mean Reciprocal Rate

= Qewpolpue tn B€on K Tou MpwTou oYETLKOU gyypadou

= Mmopei va gival to povo nou €kave click o xpnotng

1

= Reciprocal Rank score= —

K
= MRR 10 p€co RR yia TOAAATIAEC EPWTAOELC



_introduction to Information Retrieval |
ROC (Receiver Operating Characteristic

Curve)

KolpurtUAn xapoktnpeLloTikng Aettoupylac SeKTn
= Avarntuxonke otn dekaetia 1950 yia tnv avalvon BopuBou ota crhpota
" Xapaktnpilel 1o trade-off petayL positive hits kot false alarms

" H kapumnUAn ROC &eiyvel ta TPR [TruePositiveRate] i sensitivity (dAAo Ovopa
tou recall) (otov aova twv y) pog ta FPR [FalsePositiveRate] 1] specificity
(otov aéova Twv X)

* Handédoon avamnapiotatal we Eva onpeio otnv kapruAn ROC
False Positive Rate
Nooca anod ta apvntikad Oswpel OsTikA

[méca and ta apvnrikd katnyoptonotei AdBog]
True Positive Rate

Nooca anod ta Bstika (cuvadr) PBpiokel
[méoa amd ta Betikd ta§lvopei cwotd] FPR FP /

~__TPR TP TN +FP

“TP+FN




Introduction to Information Retrieval

ROC

RE

0.8
(0,0): TOo pOVTEAO TIPOPAETEL TA TAVIA WG
apVNTLKA KaTnyopia

(1,1): T0 pHOVTEAO TIPOPAETEL TA TAVIA WG
Betikn katnyopla

True Positive
=
m

=
=

(0,1): Wbaviko
To 1baviko otnv Avw apLotepn ywvia

o
(]

0.2
Altoywvia ypappi: Random guessing
0.1

| | |
a 0.1 0.2 03 04 os 08 07 s 09 1

|:| | | |

False Positive
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ROC

1.0 1
0.8
S 06 -
B2
3
& 0.4 -
0.2
0.0 T T T T 1
0.0 0.2 04 0.6 0.8 1.0
Recall
1.0 -
— 0.8 1
m
o
1] 0.6 A
=
= p4
>
“ 0.2 A
UD T T T T 1
0 0.2 0.4 0.6 0.8 1
1 — specificity
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Mn SUOSLKEC ATTOTIUNOELG

MexplL OTlyMNG SUAOLKEC OTTOTLUNOELC CUVAPELOC
(ouvvadéc N un cuvadec)

Ac urtoBeoou e otL ta eypada Babuoloyouvvtal yia
TO «Tmooo» ouvadn elval oe kamowa Babuoloyikn

kKAtpoka [O, r], r>2
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Web Images “ideo Local  Shopping  More

Y AHOO.'® ‘ Toyota safety Search

% Also try: toyota safety ratings, toyota safety recall, More...
v
Toyota Recall
Toyota Takes Care of its Customers. Read the FAQs at Toyota.com. Safety for 2 Toyota
108,000,000 resutts for wver. Toyota,.com/Recall Research Safety Ratings and
Toyota safety: Reviews For Mew Car at Kelley Blue
Toyota Safety =
€% Show All & Latest Prices. Free Info. Toyota Research, Reviews. weerve, khbcom
winny. Toyota.Edmunds.com
& Toyota }l'/ Toyota Safety
M wotor Trend TOYOQTA | Car Safety Innovation and Technology E;nrg T':i-";';? ::dfe‘go?szlers' new
: Toyota home page for car safety and car technology Prius model. Wwwlfﬁewclars orp '
@ CarsDirect v safetytoyota.com - Cached }V : .0rg
Toyota home page for car safety and car technology ... Toyota Safety .
Shopping Sites We are pregenting Toyota's safety technologies for cars. We clearly explain about Toyota Safﬁl)f DBCUPM Prices Save
car safety and car technology using movies and more. Money Shopping Online Today.
v, safetytoyota.com/en-gh - Cached GOOdWW-Slllﬂ“BT-W'“
Toyeta Safety Ratings - Toyota Safety Features - Motor Trend .. Saftey Toyoto
MotorTrend offers Toyota safety ratings, comprehensive auto safety reports, and mare. Explore 5,000+ Pro Sports Choices.
Yiew a all of the standard Toyota safety features. ... Save On Saftey Toyoto.
motortrend.com/new_cars{17 toyota/safety_ratingsfindex html - 149k - Cached BaseballGear.Shopzilla.com
Toyota Motor Europe Corporate Site Safety See your messaqe here

Our approach. Toyota believes that all stakeholders in the road safety equation share a
responsibility to reduce the frequency of road accidents. ...
vy, toyota.eu/Safety - Cached

ipor] pdf European Safety Erochure 2005

A047k - Adobe POF - Yiew as himl

not guarantee that all accidents or injunes will be avoided when diving a Toyeta and/or
Lexus brand motor vehicle equipped with the safety systems ..

vy toyota.no/lmages/Safety_Brochure_tom305-344461 pdf

Toyota - Star Safety System

Star Safety System ... Toyota Mobility Program. Careers. Contact Us, Home, contact us.
site map. your privacy rights. legal terms. Toyota Newsroom. sign up for info ...

wrany. toyota.com/vehicles/demos/star-safety. html - 53k - Cached

Toyota Prius Safety Ratings - CarsDirect
Get overall safety ratings and MHTSA crash test results for the Toyota Prius at
CarsDirect,
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Discounted Cumulative Gain

" ANUOPLAEC METPO VLA amoTipnon tng avalntnong oto
web Kol og TapOpoLeEC EPAPUOVEC

= AUo unoBeoslLc:

" (BaBuoc cuvadelac) Eyypada pe peyaAn cuvadela ivol
TILO XPNoLua armo oplaka cuvadn eyypada

= (BEon otn 6Latan) Ooo mo xyapunAd otn dtataén
endaviletal Eva eyypado, T060 AlyOTEPO XPNOLUO Elval
ylo €va xpnotn, adou eivat Alyotepo mibavo va to
géetaoel
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Discounted Cumulative Gain

= Xpnon BaBudwtnc (graded) ocuvadelac we HETpoU
TNC XPNOLUOTNTAC N Tou kKEpbouc (gain) amo TNV
g&etaon evoc eyypagdou

= To kEpOOC cuykevipwveTol/abpolleTol EEKIVWVTOLC
aro tTnv Kopudn TNS dtataénc Ko

= Mewwvetal N yivetat ekmtwon (discounted) ota
xapnAotepa emnineda

= H oxetkn peiwon eivat 1//og (rank)

" [l Baon 2, n Letwon tou kEpdouc oto emimedo 4
elvall 1/2 kot oto snutedo 8 sival 1/3
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Discounted Cumulative Gain

* Eotw aflohoynoelc ouvadetac otn kKAlpaka [0, r], r>2
KOl OTL OL 0l€LOAOYNOELC TWV N TIPWTWV eyypadwv eival
ry, ry, ... I, (0€ oepa dlatagng)

= Cumulative Gain (CG) otn B€on éuataénc (rank) n
" CG =rytry+..r,

= Discounted Cumulative Gain (DCG) otn B€on dtataénc n
= DCG =r, +r1,/log,2 + ry/log,3 + ... r,/log,n

= Xpnotlporolouvtal Kot AAAEC PACELC EKTOC TOU 2 yLa To AoydapLOpo
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Discounted Cumulative Gain

* DCG 10 OAKO KEPOOC TTIOU CUYKEVTPWVETOL OE LA
OUYKEKPLUEVN BEon dlataénc p:

DCG, =rely + P, I

1=2 log, ¢

= EvaAloktikn dtatumwon:

. p 27“6[2',_1
DCGp = )iy log(1+7)

= XpNOLUOTIOLELTAL OTTO KATIOLEG LNXOVEC
= MeyaAutepn Eudaon otV AVAKTNoN /TOAU OYETIKWVY
gyypadpwv
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MNapadelypa

= 10 Sdtatetayueva eyypoda o kKAlpako cuvadetac O-
3:
3,2,3,0,0,1,2,2,3,0
= discounted gain:
3,2/1,3/1.59,0,0,1/2.59, 2/2.81, 2/3, 3/3.17, 0
=3,2,1.89,0,0,0.39,0.71,0.67,0.95, 0
= DCG:
3,5, 6.89, 6.89, 6.89, 7.28, 7.99, 8.66, 9.61, 9.61
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Kavovikortoinon tou DCG

* Normalized Discounted Cumulative Gain (NDCG) otn
Bcon dataénc n
= Kavovikomtoloupe to DCG otn B€on diataéng n pe tnv
DGG twun otn 8€on duataéncg n yia tnv bavikn dtataén
" |bavikn Slataén: EMIOTPEDEL MPWTA TA Eyypada ou
gxouv tov uPnAotepo Pabuo cuvadelag, LETA Ta
gyypada L Tov apEow vPnAotepo Babuo, Kok
= XpNOLUO yla avTutopabeon EpWTNUATWY HUE
SLapopETLKO aplBUO cuvadwV ATTOTEAECUATWV
" |Slaitepa OSNUOPLAEC LETPO OoTNV avalnTtnon oTo
web
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MNapadelypa

4 éyypada: d,, d,, ds3, d,

Ground Truth (optimal) Ranking Function, Ranking Function,
i Document ; Document , Document ,
Order i Order ‘ Order i
1 d4 2 d3 2 d3 2
2 d3 2 d4 2 d2 1
3 d2 1 d2 1 d4 2
4 dl 0 dl 0 dl 0
NDCG4;=1.00 NDCGg¢,=1.00 NDCGg(,=0.9203
DCGg; =2+ 2 + L + 0 | 4.6309
log,2 log,3 log,4
DCGy, =2+ 2 Y 0 ) 46300
log,2 log,3 log,4
DCGy, =2+ L + 2 + 0 | 4.2619
log,2 log,3 log,4

MaxDCG = DCG,, = 4.6309
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A&loloynoelc amo avlpwmnoug

= AkpLBEec
* Mn CUVENEILC

= Avdpeoca otoug aéloAoynteg, N
" Kot og SLAPOPETIKEC XPOVIKEC OTIYUEC

= Oyl TTAVTIO OVTLTPOOWTIEUTLKEC TWV TIPOYLOTIKWVY
XpNOTWV

= AfloAoynon e BAon To EpWTNUA KOL OXL TNV AVAYKN

" EVOAANOKTLKEC;
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Me xpnon clickthrough
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TL pag Aeve oL aplOuol;

PR  ALLRESULTS 1-10 of 131,000 results - Advance
CIKM 2008 | Home

RELATED SEARCHES Napa Valley Marriott Hotel & Spa: Napa Valley, California October 26-30, 2008
CIKIM 2008 cikm2008_org - Cached page
Papers Program Committee
Themes MNews
SEARCH HISTORY Important Dates Napa Valley
Turn on search history to Banquet Posters

start remembering your

Show more results from cikm2008.org
searches.

Turn history on Conference on Information and Knowledge Management (CIKM)
Provides an international forum for presentation and discussion of research on information and
knowledge management, as well as recent advances on data and knowledge bases ...
www.cikm.org - Cached page

Conference on Information and Knowledge Management (CIKM'02)
SAIC Headquarters, McLean, Virginia, USA, 4-9 November 2002.
www._cikm.org/2002 - Cached page

ACM CIKM 2007 - Lisbon, Portugal

News and announcements: 12/02 - Best interdisciplinary paper award at CIKM 2007 went to Fei Wu
and Daniel Weld for Autonomously Semantifying Wikipedia.

www fc_ul_pt/cikm2007 - Cached page

CIKM 2009 | Home

CIKM 2009 (The 18th ACM Conference on Information and Knowledge Management) will be
held on Movember 2-6, 2009, Hong Kong. Since 1992, CIKM has successfully brought together .
www.comp.polyu.edu_hk/conference/cikm2009 - Cached page

Conference on Information and Knowledge Management (CIKM)

CIKM Conference on Information and Knowledge Management The Conference on
Information and Knowledge Management (CIKM) provides an international forum for presentation
and ..

cikmconference.org - Cached page

# of clicks received

49

ExeL peyaAn onupoocio n B6€on, amoAutol
WSlaitepa aglomiotol

20 40 60

aplBuol oyt
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2 XETLK

N KoL artoAutn dlata

RELATED SEARCHES
CIKM 2008

SEARCH HISTORY
Turn on search history to

start remembering your
searches.

Turn history on

ALL RESULTS 1-10 0f 1310

CIKM 2008 | Home
MNapa Valley Marriott Hotel & Spa: Napa Valley, California October 26-30, 2008
cikm2008_org - Cached page

esults - Advanced

Papers Program Committee
Themes Mews

Important Dates MNapa Valley
Banquet Posters

Show more results from cikm2008.org

Conference on Information and Knowledge Management (CIKM)
Provides an international forum for presentation and discussion of research on information and
knowledge management, as well as recent advances on data and knowledge bases _..
www.cikm.org - Cached page

Conference on Information and Knowledge Management (CIKM'02)
SAIC Headquarters, McLean, Virginia, USA, 4-9 November 2002. \

www.cikm.org/2002 - Cached page

ACM CIKM 2007 - Lisbon, Portugal

News and announcements: 12/02 - Best interdisciplinary paper award at CIKM 2007 went to Fei Wu
and Daniel Weld for Autonomously Semantifying Wikipedia.

www.fc_ul_pt/cikm2007 - Cached page

CIKM 2009 | Home
CIKM 2009 (The 18th ACM Conference on Information and Knowledge Management) will be
held on Movember 2-6, 2009, Hong Kong. Since 1992, CIKM has successfully brought together ...
www.comp.polyu.edu_hk/conference/cikm2009 - Cached page

Conference on Information and Knowledge Management (CIKM)
CIKM Conference on Information and Knowledge Management The Conference on
Information and Knowledge Management (CIKM) provides an international forum for presentation
and ..

cikmconference.org - Cached page

AUokolo va anodacicovpe av Resultl > Result3

User’s click
sequence

MBavwyv va prmopou e va toupe otL Result3 > Result2
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Pairwise relative ratings

= Zeuyn tng popdnc: DocA kaAutepo tou DocB yLa pia
£pWTNON

* Ag onuaivel (amapaitnta) otL to DocA gival cuvadeg e
TO EpWTNUO

= Avtiyla aélohoynoelc pac dtataénc eyypadwv
OUYKEVTPWVOUWE EVOL LOTOPLKO oto (EUYI
npotipunoewv Le Baon ta clicks twv xpnotwv

= AfloAoynon e Baon to moOco «oULPWVEL» TO
anoteAeopa pe ta {evyn Twv dlatatewv

= Me Baon dtadpopETIKEC pNXavEC-aAyoplOpouc
dtataénc
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Mwc Ba ouykplvoupe (VN TIPOTLUNOCEWV;

AoBevtoc U0 cuvoAwv P katl A amo (euyn
NMPOTIUNCEWV BEAouE Eva PETPO gyyuTNTOC (proximity
measure) tou va AEeL TOCOo pHolalouV

" To METPO TIPETIEL VAL AVTOUELPBEL TIC CUMDWVLEC Kol vaL
TIHLWPEL TIC SLaPwVLEC
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Antootaon Kendall tau

" Eotw X 0 aplOuoc twv cupudwviwy Kot Y o aplBpoc
Twv dtadwviwv n Kendall tau distance petaév A kot P
elvat (X-Y)/(X+Y)

MNapadelypa
P={(1,2), (1,3), (1,4), (2,3), (2,4), (3,4)}
A = (1; 3; 21 4)

= X:S) Y=1

Mola elval n LEYLOTN KAl Ttola N EAAXLOTN TIUA;
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Awaomopa (Variance)

= [ ot ouAAoyn €AEyXOU, CUXVA EVOL CUOTNMO EXEL
KaKN armodoon o€ KAToLEG TTANPODOPLAKEC OLVOLYKEC
(rt.x., MAP = 0.1) ko apLotn o€ aAAec (m.x., MAP =
0.7)

= Juyva, n dtoomtopd otnv amodoon lval Lo PEYAAN
yLat OLaPOoPETIKA EPWTNAOTA TOU IOLOU CUCTAMATOC
nopad n dtaomopa otnv anodoon SLPopPETIKWY
CUOTNMATWY oTNV 0L EpwTnoN

= AnAadn, uTtapxouV EVKOAEC avAyKeC TTAnpodopnon
Kot OUOKOAEC avaykec mAnpodopnonc!
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Mn yvwotn avakAnon

= O ouUVOALKOC aplBpoc Twv cuvadwv eyypadwv dev
elval rmavta yvwoToc:
= AswypotoAnyia — tape eyypada amnod tn cuAAoyn Ko
aéloAoynoe tn cuvadeLa Touc.
"= Edbappooe dSitapopetikouc aAdyoptGuouc ywa tnv idla
oUAAoyN Kol TNV dla epwtnon Kat XpNoLULOoTIoinoE To
aUpoLoUd TWV CUVOPWVY EYYPAPWYV
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MeBoboAoyia — tpoTtuTiEC CUANOYEC

(benchmarks)

81



Introduction to Information Retrieval Ked. 8.4

ATtaLtnoeLg amo eva npotuto (benchmark)
1. 'Eva ouvolo amo gyypada

i Ta éyypada MPETEL vaL EVOL AVTUTPOCWTTIEUTIKA TWV TIPOYLOTLKWY
gyypadwv

2. M culoyn amno avaykec mAnpodopnong

i (R}, KATAXPNOTIKA EPWTNHUATWVY)

2 Na oxetiCovtal pe ta Stabéoipa eyypada

i Ot avaykec mAnpodOpnoNG MPETEL VA ELVOL AVTUTPOOWTTEUTIKEG TWV
TPAYHATLKWY - TUXOloL 0pot Sev eival KaAn WOEa

0 Juxva armo €0LIKoUG TNC TEPLOXNC
3. Extwnoelc ouvadelac amno xpnoteg (Human
relevance assessments)

i Xpetaletol va pooAdfoupe/MANPWOOUE KPLTEC i afloAoynTEC.
i AkpBo xpovoPopo

i OL KPLTEC TIPETTEL VAL (VAL AVTUTPOCWIIEVUTLKOL TWV TPAYHATLKWY XPNOTWV
82
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Benchmarks

Retrieved Precision
Standard _ result and recall
document ——— , Algorithm "~ ) .
Standard / t
queries Standard

result




Introduction to Information Retrieval Ked. 8.2

Standard benchmarks cuvadetac

TREC - National Institute of Standards and Technology

(NIST) tpexeL eva peyado IR test bed edw kat moAAQ
Xpovia

= Xpnowuormolel to Reuters kot AAAEC TTPOTUTIEC CUAAOYEC
gyypadpwv
= KaBoplopeva “Retrieval tasks”
= Meplkec PoOpPEC WS EpwTAHATA
= Ewdkol (Human experts) BaBpoAoyouv kaBe (evyo¢
£PWTNMATOC, eyypadou w¢ Zuvadec Relevant ) un Zuvadeg
Nonrelevant

* 'H touAdyLotov £va uTTooUVOAO TwV EyypAdwV MoU
emioTpEdovTaL ylo KABe epwTnpa
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Standard benchmarks cuvadetac

Cranfield

MpwTtomnopo: 1o npwto testbed mou enetpene akppn
TTOOOTLKOTIOLNEVA LETPA TNE ATIOTEAECUATIKOTNTAC TNG
QVAKTNONG

2ta TEAN tou 1950, UK

= 1398 abstracts ano apbpa meplodkwvV AEPOOUVAULKAC,
€vaL CUVOAO amo 225 spwtApata, e€ovtAnTikn Kpion
ouvadeLag OAwV Twv (euywv

* MoAU ULKPO, KN TUTILKO yla Tat onuepva dedopeva tng Arl
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TREC

TREC Ad Hoc task amo ta pwta 8 TRECs eivatl eva standard task, petaéu
Tou 1992-1999

= 1.89 skatouuvpla Eyypapa, Kupiwe newswire apbpa

= 50 Aemtopepeic avaykeg tAnpodopnong to xpovo (cuvoio 450)

" Emruotpedete n aétoAdynon xpnotwyv o€ pooled amoteAeouata (dnAadn oxt
g€avtAnTtikn aéloAoynon oAwv twv (Euywv)

" [poodata kat Web track

A TREC query (TREC 5)
<top>
<num> Number: 225
<desc> Description:

What is the main function of the Federal Emergency Management Agency
(FEMA) and the funding level provided to meet emergencies? Also, what
resources are available to FEMA such as people, equipment, facilities?

</top> 5
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AA\o. benchmarks

= GOV2
= Akopa pa TREC/NIST cuAdoyn
= 25 ekatoppupla web oeAidec

= AA\Q akOpOL TOUAQXLOTOV TAENG LEYEBOUC LKPOTEPN ATIO TO
gupetnplo tn¢ Google/Yahoo/MSN

= NTCIR

= Avaktnon rmAnpodopioag yla T YA\wooeg tTng AvatoAkng Aciog
Kol cross-language avaktnon

" Cross Language Evaluation Forum (CLEF)
" To i6Lo yla Eupwraikec YAWOOEC
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>UAANOVEC eAEy)OU

TAELEFE 4.3 Comunon Test Corpora

Collection Mioes | NOrvs | Size (ME) | TermfDac (1) Reldss
ADI B2 25

ATT 210% 14 2 4010 =10,000
CACH 2204 &} 2 24.5

CIST 1460 112 i 46.5

Cranfield 1400 | 225 z 531

LIsA 5872 25 s

Iedline 1033 20 1

MPL 11,429 93 E

COSHMED 24,8566 106 400 250 16,140
Eeuters 21,578 | &72 28 151

TEEC 740,000 | 200 2000 89-3543 » 100,000
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AloTtioTia TwV AELOAOYNOEWV TWV KPLTWV

= OLaélohoynoelc ouvadelog eival XpAOLUEC avV Elvol
OUVETNC (consistent).

" [lw¢ UOPOUE VO LETPHOOUE TN CUVETIELD 1 TN
CUUPWVLA AVAUECO OTOUC KPLTEC
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Metpo Kappa tnc dtadpwvioc (ocupdpwviac)

(dis-agreement) petofl Twv KpLTWV

Metpo Kappa

" Jupdwvia HETAEL TWV KPLTWV
= Adopa katnyopLlkn kpion
= Aapfavel urto oPv TNV cupdwvia amo tuxn

P(A) — P(E)
1—- P(E)
P(A): TOOOOTO TWV MEPLUTTWOEWYV TIOU OL KPLTEC OUPwVOoUV

K=

P(E): Tt oupdpwvia Ba eiyape amo toxn

kK =1 lNa nAnpn cuuewvia, 0 yla tuyaio cuuewvia, apvntikn
yLa ULKPOTEPN TNC TUXALOC %0
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Kappa: mopadeypa
Number of |KPITHZ 1 KPITHZ 2
docs

300 Relevant Relevant

70 Nonrelevant | Nonrelevant
20 Relevant Nonrelevant
10 Nonrelevant | Relevant

P(A) = 370/400 = 0.925

P(nonrelevant) = (70+10+70+20)/800 = 0.2125
P(relevant) = (300+20+300+10)/800 = 0.7878
P(E) = 0.212572 + 0.7878"2 = 0.665

Kappa = (0.925 - 0.665)/(1 - 0.665) = 0.776
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Kappa

= Kappa > 0.8 = kaAn cupdwvia
0.67 < Kappa < 0.8 -> “tentative conclusions”

= EéapTtatal oo To oTOXO TNC LEAETNC

" [l >2 KPLTEC: HEoOL Opol ava-ouo K
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Kappa: mopadeypa
Information number of disagreements
need docs judged
51 211 6
62 400 157
67 400 68
95 400 110
127 400 106

Yupdwvia kpttwv oto TREC
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Entintwon tn¢ Atadpwviog

= Emnpeadlel tnv anoAuvtn (absolute) petpnon
arnodoonc aAAd OXL TN OXETIKN armodoon
QVAECO OE CUOTAMOTO

* MrmnopoUue va armodUYOUUE TLC KPLOELC ATtO

XPNOTEG
= Oyt

= AAAQ UTTOPOUE VO TAL ETIAVOXPNOLLOTIOLOOU LLE
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Crowdsourcing

= To Mechanical Truck tTn¢ Amazon
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AtloAoynon o€ HEYOAAEC UNXAVEC
avagnTtnong

= Otpunxaveg avalntnong dtabEtouv cUANOYEC EAEYXOU
EPWTNMUATWY KOl OTIOTEAECHUOTO KATATOYLLEVA LLE TO XEPL
(hand-ranked)

= Jto web eival SUokoAo vo UTTOAOYLCOUE TNV aVAKANON

2uvnNOwc oL pnyaveg avalAtnong XpnolpomoLlouy Tnv
akpiBela ota kopupaia k rt.x., k=10

Entiong to MAP, NDCG
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AtloAoynon o€ HEYOAAEC UNXAVEC
avagnTtnong

OL unxavecg avalntnong xpnotpomnotlolyv emiong Kot AAAa
LETPA EKTOC TNC CUVADELOC

= Clickthrough on first result

= OxL oAU aglomnoto otav eva clickthrough (pmopet
amAwc N tepiAnPn va pavnke xpnotun aAa oxt
10 1610 TO €yypado) aAAd apKeTA afloTLoTa
ouvaBpolotika N He xpnon (evywv
= METPOELC OE EPYAOTHPLO
= EAeyxoc A/B
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A/B testing

Jtoyoc: e\eyxoc pLog veac oeac (a single innovation)

[lpoUrtodeon: YRAPYXEL MLt LEYAAn pnxowvn avalntnong
o€ AeLtoupyla

= O o toAAOL XprOTEC XPNOLLOTIOLOUV TA TIAALO
cvotTnua

= MNapakape eva HUKpO TTOCOOTO TNC KUKAodopLag
(1t.X., 1%) oTO VEO CUOTNUO TTOU XPNOLLOTIOLEL TNV
Kalvou pylo

= AfLoAOYNOE LLE EVA QUTOMOTO HLETPO OTIWC TO
clickthrough ota nmpwta anoteAéopata
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Kpttikn tn¢ 2uvadeLog

= Oplakn Zuvadetla (Marginal Relevance)
= «veEay Eyypada

= Kot AAAQL KPLTAPLOL OTIWC
= Novelty
= Coverage
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Introduction to Information Retrieval

Aoknon 8.9

2uUAAoyn arno 10.000 eyypoada

Mua epwTnoN yla TNV OTtoLa UTIAPXOUV CUVOALKA 8
ouvadn eyypada
Ta mpwta 20 amoteAeopata:

RRNNNNNNRNRNNNRNNNNR
YroAoyioTe:
= Tnv akpifela ota mpwta 20
= To F1 ota npwta 207?
= [lola eiva n akpiBeta xwpic mapepBoAn yia 25% avakAnon;
* [lowa eiva n akpiBeta pe mapepuBoAn yia 33% avakAnon;
* YmnoAoyiote to MAT
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Aoknon 8.9

Eniotpedel oAa tar 10.000 gyypada kol autd (Omwg
npLv) elvol ta mpwta 20 amoteAEopaTa:

RRNNNNNNRNRNNNRNNNNR

= Mowa eival N peyaAvtepn duvaty MAP tun kat
niota N pkpotepn duvat) MAP twun

" YnoBgote OTL o€ KATIOLO TTElpapa aéLOAOYOUUE
novo ta 20 mpwta arnoteAeopata. Ppaste 1o Aaboc¢
OTOV UTTOAOYLOLLO.
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Aoknon 8.8

Eotw Lot avaykn mAnpodopnong yLa tTnv omnolo
uTtapyouv 4 cuvadn gyypada.

"2Y2THMA1: RNRNNNNNRR
= 2Y2THMA2: NRNNRRRNNN

= YrntoAoyiote to MAP. Motwo cvotnua eivat KAAUTEPO;
Elval dtooOntikd cwoto; TL pac AEEL yLa TO TL £lvall
ONUOVTLKO yLa €va KaAo MAP;

= YrtoAoyiote tnv R-akpifela. Moto clotnua sival
KAAUTEPO;
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Aoknon 8.8 (emektaon)

Eotw plo avaykn mAnpodopnong yLa tTnv omnolo
uTtapyouv 2 cuvadn eyypada. Exete Tnv apxn tng
QMAvVINOoNG 2 CUCTNUATWY

"2Y2THMA 1: R ...
=2Y2THMA 2: NRR ...

* [l va eival to Zuotnua 2 KaAutepo (we avadopa
10 MAP) note Ba nmpenel va epdaviletal to
ETIOMEVO ouvadeC eyypado oto Zuotnua 1;

" TuwoyveLywa tnv R-akpifela;
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Aoknon 8.5 + 8.6

Aoknon 8.5

YIapxeL A OXL MAvVTA EVal onNELo oTo omoio 1 akpiBela ival N (on e TV
avakAnon (break-even point). Av vai, amodeiéte to, av oxL, dwote
aVTUTopAdELy L

Aoknon 8.6

Mota gival n oxéon tng TN tou F1 kot tou break-even point;
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Aoknon 8.7

DICE COEFFICIENT

O ouvteAeotnc Dice Suo cuvoAwv elval pLa LETPNON TNS TOUNG
TOU O€ OXEoN E To HEYEDOC TOUC

Dice(X,Y)= 2|XnY]|/ (IX|+]Y])

= Aeiéte oTL 10 F LOOUTAL pE TO cuvteAeotr Dice Tou cuvoAou Twv
QVAKTNUEVWV €YYPADWV KoL TOU CUVOAOU TwV ouvadwyv
gyypadpwv
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TEAOZ 7°° MaBnpuatog

Epwtnoelc?

XpnotuorotyBnke KamoLo UALkO amo:

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

v Swapaveteg tou kad. MNavvn TZitdke (Mav. KpAtne)
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