MYEO3: Avaktnon NAnpodoptiac

Albaokouoa: Evayyelia MNitoupa

Kepahato 8: AéloAoynon otnv Avaktnon NAnpodoplac.



Kep. 8

Tt Ba dovpue onuepa;

= [Tola TEXVLKA N TTOLo cuoTNUa avaktnong ntAnpodgopiog
elval kaAutepo;
" [Tw¢ pmopoUE va to aéloAoyrooulie Evo. cUOTNUA
avAaKTNongc;
= AfLoAOYNON cuCTNUATWY avaktnong tAnpodoplac Kal
unyxovwyv avalntnong:
(1) neBoboloyia kat
(2) petpa



Kep. 8

AELOAOYNON CUCTNHATOC

Antodotikotnta (Performance)

=  [1600 ueyado eival to eupetnplo (armodrkevon);

=  [1600 ypriyopn €ival N KATAOKEUT TOU EVPETNPLOU;
= AplOuocg eyypadwv tnv wpa (throughput)

=  [lo6oo ypnyopn ivat n avalitnon;

= Y., latency (xpovog anokpiong) r} throughput (pUBUO-amodoon) wg
ouVvAPTNON TWV EPWTNUATWY OVA SEUTEPOAETITO I} TOU HEYEBOUC TOU
gupeTnpiov

EKPpooTIKOTNTA TNG YAWOCOOC EPWTNUATWY
ETUTPETEL TN SlaTUTIWON TIEPLMAOKWV avaykwv tAnpodopnong;

Molo elvall To KOOTOC VA EPWTNUQL,
= [lyY., og SoAdpla



Kep. 8

Metpa yio unxavec ovolntnonc

=" OA\a auta ta KkpLrenpla eivat petpnotpa (measurable):

LTTOPOU LE VOL TTOOOTLKOTIOLOOUE TNV Taxutnta/peyeboc/xprpata
KOLL VOU KOVOULLE TNV EKPPAOTLKOTNTA CUYKEKPLLLEVN

" 00TO00 pLa Baoikn HETpNON yLa pa pnxavn avaltnong
elval n kavoroinon twv xpnotwv (user happiness)



Kep. 8

Metpa yio unxavec ovolntnonc

= 7L KAVEL EVA XPNOTN XOAPOUUEVO;
= OL topAyovteg epthapBavouv:

» Tayutnta amnokplong (Speed of response)

= MéeyeBog/kaAudn evupetnpiou

= Fuxpnotn étentapn (Uncluttered Ul)

= Xwplic kootoc¢ (free)

=yuvadela (relevance): Kaveéva amo auta Oev OPKEL:
eCOLPETIKAL YPNYOPEC QAN AXPNOTEC amavinoel Oev
LKOLVOTTOLOUV £va XProTn

" Oa EMKEVIPWOOU UE OTO NMWC K UETPAUEY TN cuvAdELa;

= Effectiveness (armoteAeopatikoTnTa) VS Efficiency
(armodotikotTnTal)



Ked. 8.6.2

[ToLoL Elvall OL XPNOTEC OE LLLOL UNXOVN)
avagnTNongG;

[oloc elvall 0 YprnoTnc TTov IPOOoTIOlBOULE VOL LKOVOTIOL) OOV UE;

E€aptatol amo tnv edpappoyn

" Mnyavec avalntnong oto Web: Searcher. Emttuyia: O xpAotng BplokeLl auTto Tou
Paxvel. MEtpo: pubuOG eEMOTPOPNG OTN CUYKEKPLUEVN UnxavnR avalntnong

» Mnyavec avalntnonc oto Web: Atapnuiotrc. Erutuyio: Searcher «kKAKApeL»
otn Stadnuion. Metpo: click-through rate

= Fcommerce: Ayopaotrc. Emtuyia: O ayopaotnc ayopalet katl. METpo: xpovoc
yLoL TNV ayopq, Too00TO TWV searchers mou yivovtal ayopaoTEC

» Fcommerce: [TwAntnc. Emtuyia: O mwAntng moulaet katt. MEtpo: kEpdog ava
nwAnon.

» Friiyeipnon: CEO. Erituyia: OL epyalopevol yivovtat mio amodotikol (Aoyw
arnoteAeopaTiknG avalntnong). Metpo: kEpOOC TNC eTaLPELAC.



Ked. 8.6.2

BaolkO KpLTnpLo: 2uvadeLa

H wkavormoilnon tou xprnotn cuvnOwc eELoWVETAL HE TN
ouvvadela (relevance) Twv amoTEAECUATWY TNE avalNTnong

LLE TO EpWTNMO

Ma nnw¢ da UETPNOOULE TN CUVOPELQ,;



Kep. 8.2

Yuvagela kol Avaykn NMAnpodopnonc

" Yuvadela we mPogG TL;

" JuvadeLla WE TPOC TO EPWTNLA ] WG TTPOC TNV OVAYKN
nAnpodopnonc (information need)

Nopadelyua
Avaykn NAnpodopnonc i: «Waxvw yla tAnpodopia OXETIKA LE TO AV TO KOKKLVO KPOoi
glvall TILO ATIOTEAECUATIKO ATtO TO AEUKO KpOol yLa Ttn Pelwaon tou plokou yla Kapdlakn
NMPocBoAnN»
Metadppaletol 0TV EPWTNHAL:
Epwtnua g: [red wine white wine heart attack]
Eyypado 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 APLOTO TALPLOOUO OTO EPWTNMA g

= d Sev elval ouvadEg pe TNV avaykn tAnpodopnong i




Kep. 8.2

Yuvagdeta kat Avaykn MNAnpodopnong

="H (KoivoTtolnon Tou xpnotn Umopel va petpnBet
LLOVO UE TN cuvadELa WC TTPOC TNV AVAYKN
TAnpo@opnaonc Katl OXL wW¢ IPOC TO EPWTNUN

= To aKkpLPEC ElvaL ouVAPELD EYYPAPOU-OVAYKNC
TTANPOEOPNON¢ av Kol cuvNOwWC XPNOLLLOTIOLOU LLE
OUVOQELD EYYPAPOU-ELWTNUATOC.



Ked. 8.6.2

MeBodohoyia: Benchmarks

H kaBlepwpevn pebodoloyia otnv Avaktnon MAnpodopiag
amoteAeital amo Tpla oToyeia:

1. Mia npotunn cuddoyn eyypapwv (benchmark document
collection)

2. Muwa npotunin ouada epwtnuotwy (benchmark suite of
queries)

3. M arotipnon tn¢ cuva@eLoc yuow KaBe (eUyoC EPWTHUATOC-
geyypadou, cuvnOwc duadikn: ocuvadnc (R) - un cuvadnc (N)
— (gold standard/ground truth) mou pocg A€gL av To €yypado
elval ouvadEC wWC TPOC TO EpWTNHUAL

10



Ked. 8.6.2

MeTpa ZuvadeLog

= AeSOMEVNC TNG ATTOTIHNONG TWV OTTOTEAECUATWY EVOCG
ocvotnuatoc (ground truth) mwc ekTipdpe Tn ouvadeLla
TOU CUCTHUOTOC;

" Qo OpLOOUE OXETLKA LLETPOL

" To LETPO uTtoAoyileTal Yo kKaUe EpWTNLO KOL TIAPVOULE
10 [LECO OPO YyLOL TO OUVOAO TWV EPWTNUATWV

= ApxLKa, Ba Bewprioovpe SuadLKEC aéloAoynoeLc:
Yuvadec/Mn Zuvadec

11



Ked. 8.6.2

MeTpa 2uvadeLoc

Avo KaTNyopleC LETPWV:
* MEtpa 1tou ayvoouv tn oLatoén
* Métpa rtou Aapfavouv urt’ oy tn dataén

Oa doU e oTnNV apxnN UETPO TTOU ayvoouV T Olataén

12



Kep. 8

Metpa 2uvadeLlac ywplc Atataén

Ta amoteAEopata pLog epwtnong Bewpouviol we ouvolo, dSnAadn
aéloAoyoupe tn ouvadeLla evog ouvoAlou (6ev uTtapxet dtataén)

Nopadeypa:
‘Eotw pLa cuAAoyn pe 1,000,120 eyypada, KAl Lol E0WTNON YLOL TNV OToLa
uTtapyouv 80 cuvapn yypada.

H amdvtnon mou pag divel to 2AM €xeL 60 eyypada arnod ta omoia ta 20 gival
ouvadn kat ta 40 un cuvaodn.

= [1600 «KAAO» £lval;
" Mwg Ba peTpriooOUPE TN cUVAPELD TOU;

13



Ked. 8.3

AkpiPeLla kat AvakAnon

=Precision (P) — AkpiBeLa elval To TOCOOTO TWV
QVOKTNUEVWYV gyypadwyV IOV gival cuvadn

. #(relevant items retrieved)
Precision =

- : : — P(relevant|retrieved)
#(retrieved items)

=Recall (R) — AvakAnon €lvol To TOCO0TO TwV cuvadpwv
gVYPAPWYV TTIOU OVOKTWVTOL

#(relevant items retrieved)
Recall =

- : — P(retrieved|relevant)
#(relevant items)

14



Kep. 8

[Tivakac Evdeyopevwy (Incidence Matrix)

zuvadn Mn cuvadn

(relevant) (not relevant)
AvakAnBevta |20 (TP) 40 (FP) 60
(retrieved)
Mn 60 (FN) 1,000,000 (TN) 1,000,060
ovakAnBEvia
(not retrieved)

80 1,000,040 1,000,120

15



Kep. 8.3

AkpiPeLla kat AvakAnon

Mivakacg Evoéexopevwy (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

16



Kep. 8

[Tivakac Evoeyopevwy (Incidence Matrix)

Zuvadn Mn ouvadn

(relevant) (not relevant)
AvakAnOsvia |20 (TP) 40 (FP) 60
(retrieved)
Mn 60 (FN) 1,000,000 (TN) 1,000,060
ovokAnBévta
(not retrieved)

80 1,000,040 1,000,120

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

17



Kedp. 8.3

AkplBeLla vs AvakAnon

= H avakAnon pnopst va avénbei pe to va emlotpEPoupE
TTEPLOCOTEPO EYYPOPO
= H avdakAnon sival pa un-pOivouvoa cuvaptnon Twv eyypadwv mou
avaktwvtal (Eva cvotnua tou ertotpédet OAa ta éyypada €XEL TOOOOTO
avakAnong 100%!)
= To avtiotpodo oyvelL yia tnv akpiBela (cuvnBwc):

" Fival EUKOAO v TTETUXELG UEYAAN akpiBela e TTOAU ULKpn avakAnon
(Eotw OTL 10 €yypado pe to peyoAutepo Babuo eival cuvadec. Nwg
HUITOPOULE VO LEYLOTOTIOL|OOUE TNV aKpifela;)

Y€ EvaL KOAO cuoTnua N akpifela eAaTTwVETAL 000 TEPLOCOTEPA
gyypada avakToUE 1 He TNV avénon tThS avakAnong

To TL o ta SU0 pog evoladEPEL TEPLOCOTEPA EEQPTATAL KAL ATIO TNV
epappoyn (m.x., web vs email search)



AkpiBeLla kot AvakAnon

Emotpépet
cuvaen £yypopa

To Waviko
aAAG yhver Kot /
TOAAG GUVOET \ 1

Emotpépel kupimg
ouvaen £YYPaQo oA
Kol KAmolo oKovumido



Kep. 8.3

Appoviko Meoo

NMwc¢ Ba cuvbuaocoupue to P kol R;
= To aptduntiko peoo (arithmetic mean)

o To amAo aplBunTIKO LECO pLag pnxavng avalntnong
Tou eMLoTPePEL Ta tavta ival 50%, mou ival TToAU
vnAo

o Oa BEAape pe KATTOLO TPOTIO VA TLLWPNOOULLE TNV TTOAU
KOLKI) CUUTTEPLPOPC OE OTIOLOONTIOTE Ao Ta SUO PETPAL.

=  AUTO EMITUYXAVETOL TTAipvovTac To eAdyioTo

o AAN\Q TO eAdxLOTO €lval Alyotepo opaAo (smooth) ko
elvall bUokoAo va otabulotel

" [EWUETPLKO LEoO (geometric mean): (pila Tou) ywvouevou

= To F (appoviko peco) eival eva eidoc opaAol eAaxLotou

20



Kep. 8.3

To HETPO F,

YuvnBwg woppormnuevo (balanced) F,
= ApPLOVLKO LECO TwV P kat R
F,=1/1[(1/2)1/P + (1/2)1/R] = 2PR/P+R

v" Lo KoVTA ot HLKPOTEPN OO SUO TIUEC

21



Kep. 8.3

ApuoVIKO Meoo

Combined Measures

100

80

—_— Minimum

— Maximum
60 _ .
/ —— Arithmetic
40 H Geometric
// — Harmonic
20 +—

O I I I I
0 20 40 60 80 100

Precision (Recall fixed at 70%)

Tiueg oto 0-1, aAAd cuvnOBwc o€ ToocooTA

22



Kep. 8.3

To petpo F

To pETPO F erutpemel po avtiotaduion (trade off) tnc akpiBela
Kol TG avakAnong.

. 1 (P +1)PR
f.“f% + (1 — f_“f)% #2P + R
OTIOU 1— o a € [0, 1] and thus b? € [0,<]

.Iﬂz —_
| v
2uvnBwg Looppornnpevo (balanced) F, pe a = 0.5 ko 8 =1

. . 1 lc1 L
= AUTO €LVOL TO CPHOVLKO peoco Twv P kat R F=3lp+ %)
= [Lo Itola teEpLoXN TLHWV Tou B n avakAnon otaduiletol
NMEPLOCOTEPO ATIO TNV akpiBela; Zuyveg TLpeg, 6 =0.5 kat 8 =2

23



Kep. 8

[Tivakac Evoexouevwy

Zuvadn Mn ouvadn

(relevant) (not relevant)
AvakAnOévta |20 (TP) 40 (FP) 60
(retrieved)
Mn 60 (FN) 1,000,000 (TN) 1,000,060
ovakAnBévta
(not retrieved)

80 1,000,040 1,000,120

Precision = 20/60 = 1/3 Fi =2+ =2/7
i

Recall =20/80=1/4

i3

24



Ked. 8.3
OpBotnta (Accuracy)

" [Latl v XpNOLUOTIOLOUE TEPUTAOKA HETPO OTIWC OKPLPBELQ,
avakAnon kat F?

" [LoTi OXL KATL TTILO ATTAO;

OpBotnta (Accuracy): To TOOOOTO TwV anodpacswv (cuvadn/un
ouvadn) mou eival owoteg (we MpoPAnua taévopnong os dvo
KAQLOELC).

Me Baon Tov mivako EVOEXOUEVWV:
accuracy = (TP + TN)/(TP + FP + FN + TN).

Mati auto dev eival xpriolpo otnv All;

25



Kedp. 8.3

OpBotnta

H unxavy avalntnon¢ snoogle emnwotpedel mavia O
amoteAcopata (“O matching results found”), aveéaptnta
aro to epwtnpa. Tt pag AEeL Opwe n opBotnta (accuracy);

<G00 [C':..Com

Search for: | |

0 matching results found.

26



Kep. 8.3
OpBotnta
Napadelypa

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

27



Kep. 8.3

OpBotnta

= ATTAO KOATTO yLO TN MEYLOTOTIOlNoN TN opBoTNTAC OTNV
ANM: rtec mavto Ot KOl LNV EMLOTPEDELC KAVEVA EYYpadO

" AUTO €XeL w¢ amoteleopa 99.99% opBotnta ot
TMEPLOCOTEPA EPWTHLLATAL

Avalntnoelc oto web (kat yevika otnv Al) B€louv va Bpouv
KOLTL KOLL £XOUV KATTOLOL OVEKTLKOTNTO OTOL K OKOUTTLO L

KaAUtepa va emlotpePeLC KaToLa Kakd hits apkel va
ETULOTEDELC KATL

— o TNV amotipnon, XpnNolomoloU e TNV akpiBeLa,
avakAnon kot F

28



Ked. 8.3
AvokoAlec otn xpnon P/R

* [IpEMeL vaL UTTOAOYLOTOUV UECOL OPOL YLOL LEYOAEC OAOEC
oUAAOYWV gyypadwV/EpWTNUATWY
e Xpelalovtal EKTIUNOELC CUVAPELOC OTO OVIPWITOUC
* OLXpNoTec yevika Oev eival aflomiotol aéloAoynteC

* OL EKTLLLAOELC TIPETEL VA ElvaLl OUAOIKEC
* Evblapeoec aéloAoynoeLc;
* E€apTtwvtal amnod tn ouloyn/ouyypadn
* Ta. amoteAeopata propet va dtadEpouv amo to eva nedio
oTo AAAo

* Development test collection (tune to cuoTnUa yLO pLL
oUAAOYN Kal EKTLNOE TNV amodoon Tou 0€ auTnv)

29



Mn yvwotn avakAnon

* O OUVOALKOG aplBOC Twv cuvadwy eyypadwv dev eival mavta
YVWOTOC:
* AswypoatoAnyia — mape éyypada amnod tn culdoyn kot aloAdynoe tn cuvadela
TOUG.
* Edbdppooe ditapopetikouc aAyopiduouc ylo tnv idla cuAdoyn Kat tnv ibla
EPWTNON KOl XPNOLUOTIOINOE TO aFpoLoue TWV TUVAPWY EYYPAPWV



Ked. 8.6.2

Metpa ZuvadeLlac ywplc Aataén (emavainyn)

Ta amoteAéopata pLag epwtnong Bewpoulvtatl cuvoAo, SnAadn
aéloAoyoupe tn ouvadeLa EVOG CUVOAOU

Mivokag Evoexopuevwy

relevant

not relevant

retrieved TP

not retrieved | FP

FP
TN

= AkpiPela (precision):
= AvakAnon (recall):
= Méetpo F:

= OpBotnta (accuracy)

P=TP/(TP+FP)
R=TP/(TP+FN)
F=2PR/ P+R
A=(TP+TN)/(TP + FP + FN + TN). )

All



METPA 1OY OEQPOYN TH AIATA=H



Kedp. 8.4

A¢lohoynon Katataypevnc
AvOaKTNONG

O xpnotnc 6& PAEMEL OAN TNV amavinon, aviiBeta apyilel
aro tnv kopudn TNS AloTaC TWV ATTOTEAECUATWV
OEeWPELOTE TNV TEPLTTTWON TIOU:
Answer(System1,g) = <NNNNNNNRRR>
Answer(System2,g) = <RRRNNNNN N N>

v H akpiBeta, avakAnon kat to F sivat UEtpa yia un
katatayueva (unranked) ocuvola .
[1w¢ WITOPOUUE VA T TOOTTOTTIOLCOULE TO UETOO VIO AIOTEC

ue dtataén;

33




Ked. 8.4

KapumuAn AkpiBetac/AvakAnonc

[TwC UITOPOULE VO TO TOOJTOITOLNCOUUE T UETON
via Alotec ue ditataén;

= ATTAWC UTTOAOYLOE TO METPO CUVOAOU yLa kade
npoveua: To kopudoaio 1, kopudaia 2, kopudalia 3,
Kopudaia 4 KATt anmoteAEopata
Me auTOV TOV TPOTIO TTALPVOULE MOl KOLLLTTUAN okpLBELac-
avakAnonc (precision-recall curve).
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Kedp. 8.4

2VVOAIKOC # amd cuvaen £yypaea = 6

Moapadeyua |
N doc # relevant
1 588 X
2 589 X
3 576
4 590 X
5 986
6 592 X
7 984
8 988
9 578
10 985
11 103
12 591
13 772 X
14 990

R=1/6=0.167; P=1/1=1
R=2/6=0.333; P=2/2=1

R=3/6=0.5; P=3/4=0.75

e

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

—— R=5/6=0.833; P=5/13=0.38

‘Eleyyog o€ kd0¢ véo anueio recall:

Missing one
relevant document.
Never reach
100% recall

35



[Tapadeypa | (ouvexeLa)

0,8
0,6
0,4
0,2

Precision

Recall-Precision Graph

- r—v 2 d

0,5
Recall

Kedp. 8.4

Mplovwth — To precision eAattwvetal yLa To oLo recall pexpt
va Bpebel to emopevo cuvadEg eyypado

36



AkplBela ek mapepoAnc (Interpolated
precision)

* Av n akpifBeta aAAAlEL TOTILKA ME TNV avénon TNS avakAnong, To
AappBavoupe urt’ oY — o ypnotnc JeAel va bt kol aAda eyypapa
av avéavetal KoL n akplBela kat n avakAnon

* Malpvoupe tn HEYLOTN TN TNG akpiBeLlag ota Se€La TNG TLUNG
P(r;)= max P(r)

J r<r<rj, |
1 1
precision interpolated
precision
i ¥ X
S T < A
g 0

—
]

recal recall



Kep. 8.6

KapumuAn AkpiBetac/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

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

NopepBoAn (pe KOKKLVO): LEYLOTO TWV LEAAOVTIKWY ONUELWV

38



Ked. 8.6.2

Tapadeypa ll

Relevant = {d3, d.,d,,d,.,d,,,d,,,d,d, ., dgg, d123}

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




Tapadetypa ll

Rank Doc Rel Recall Pr‘ecision

0 0 % 0 %
Relevant = | 0 %57 do: 825 Gao 1| sy v | 10% | 100%
d,s dse,d;p, dgg, s 2 d g4 10 % 20 %

3 | ds | v | 20% | 67%

4 dg 20 % 50 %

5 d g4 20% | 40 %

120 - 6 do v | 30% | 50 %
100 - 7 d 511 30% | 43 %

S 8- \ 8 | dpo 30% | 38 %
3 60- ~— 9 | dus 30% | 33 %
2 a0 T~ 10| do | v | 40% | 40%
20 - 11 d38 40 o/o 36 o/o

0 I I I r | 12 | d oy 40% | 33 %

e 13 | dus 40% | 31%

Recall 14 | dy 0% | 29%

5| d, | v | 50% | 33%




MEooL OpoL oo MOAAA EpWTNHATA

* To ypadnua yla eva epwtnuo dev apkel
* Xpela{OUOOTE T UECH ATTOO0CI OE OPKETO
EpwTNUaTA.
* AN\QL:
e OL urtoAoylopol akpifelac-avakAnong tomoBetouy
KATIOLOL oNUELA O0TOo ypadnua
* Mwc kKaBopilou e HLo TLUN OVAUECSO OTO ONUELQ,;
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Precision

Ked. 8.4
2>UYKPLON 2U0TNUATWY

@ votnual

O Jvotnua 2

Mw¢ VoL T OUYKPLVOUUE;

Recall
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Kep. 8

>UYKPLON 2U0TNUOTWY

YKOTIOC: Auvatotnta cUYKPLoNC SLAPOPETIKWY CUOTNATWY
(N LEOWV OpwV O€ SLOLPOPETLKA EPWTNATA)

Mwg; XpAon KaVoVIKOTTOLNUEVWYV ETTLITEOWV OVAKANCNC
(standard recall levels)

MNopAddelypa KOVOVIKOTIOINUEVWY ETUIMTES WV AVAKANONC
(mANBoc¢ erumedwv: 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,=0.1, ..., r,=1.0
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Kep. 8

Meon akpiBela 11-onpelwyv pe mapeLPoAn
(11-point interpolated average precision)

= YrmoAoyioe tnv akpipfela ue mapeubBoAn 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 UETPA TNV armodoon o< oo T
erntimeda avakAnonc (at all recall levels).
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Kep. 8

Meon akpiPela 11-onpeiwyv Le MApeUBOAN
(11-point interpolated average precision)

Recall

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

Interpolated
Precision

1.00
0.67
0.63
0.55
0.45
0.41
0.36
0.29
0.13
0.10
0.08

=  YmnoAoyloe tnv akpifela pe
nopeUPoAn ota enimeda
avaktnong 0.0, 0.1, 0.2, .

=  EmaveAlafe to ywa OAa ta
epwINpaTa oto evaluation
benchmark ko tape to pEco 6po

N, — mAnBog epwtnuatwy
P.(r) - precision at recall level r for it" query
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Tutukn (kaAn;) akpiPeta 11-onpelwy

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

1 -
0.8 -

c 0.6

o

t

0 04 -

0.2 -

0

0 0.2 0.4 0.6 0.8 1

Recall

Measure: PR AUC (Area Under the Curve) (xpriowun otav mapa moAAa True
Negative)
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2>UYKPLON 2U0TNUOTWY

* H kaprtUAn mou elval mo Kovtad otn avw deéld ywvia tou ypadnUotod
urtodNAWVEL Kal KaAUTtepn anodoon

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




Ked. 8.6.2

Metpa 2uvadetac pe Alatoén

H kapummuAn avakAnong-okpipeLac utoBETEL OTL EYOUUE OAO TO
armoteEAsou

Y€ MOAAEC pnxaveG avalntnong

* To amoteAeopa elvol ToAU ueyaio
* 0 xpNOoTNC eVOLAPEPETAL UOVO YLa TO TTPWTO ATTOTEAECLUATA
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Kedp. 8.4

AkplPela ota k (precision@Kk)

* AkpiBeia-ota-k (Precision-at-k): H akpiBela twv kopupaiwv k
QTIOTEAECUATWV
Mx akpifela-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 TLC epLoodTePEC avalntroslg oto web: ot
XpNotec BEAOUV KOAQ ATTOTEAEOUATO OTLC TIPWTEC pia 1 SUo oeAldeC
v’ Avtiotowa avakinon ota k
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Kedp. 8.4

MAP

Ocwpelote tn B€on dtataénc (rank position) kabe
oUVQaPOUC EYYPAPOU

= Ky, Ky, ... Kq
YrioAoywopog tou Precision@K yua kaBe Ky, K,, ... K

Méeon akpifela = average of P@K
1 (1 2 3
: : —| -+—=+—=1]=0.76
[.x.,: N exeL AvgPrec ( 3 5)

3 \1

Mean Average Precision (MAP) Meon avtimpoowteutikn
akplBelo: n LEon akpifeLa yia TTOANATTAQ EpwTApOTO
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MAP

2UyKkplon dlataéewv

' l . l ' l = the relevant documents
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



MAP

MoAAQ epwTpATOL:

l l l l l = relevant documents for query 1
gt I U BE

Recall 0.2 0.2 04 04 04 06 06 06 08 1.0
Precision 1.0 05 067 05 04 0.5 043038 044 05

' l . = relevant documents for query 2
ez | JlL LU BUUL

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

* ME€ooC OpOC TNC TLUAC TNG akpifelog Twv kopudaiwv k
geyypadwv, KaBe bopd Mov EMLOTPEPETAL EVA OXETLKO Eyypado

e Artodevyel TNV apeUBOAN Ko TN xprnon mpokabopLlopEvwyY
eTUMEOWV avAKANONC

* MAP ywa pa cuAdoyn epwtnuatwy glval To aptGunTiko ECO.

* Macro-averaging: KaBe epwtnuo LETPAEL TO LOLO

=)

| 1 ZI; Precision(R ;) Q oUVOAO EpWTNUATWY, g;EVa ATIO TAL EPWTAHATA,
|Q| — m; = fk {d), d,, ..., d,;} elvaita ouvadn éyypada kat Ry,
glval o aplBpog Twv eyypddwv oTo AMOTEAECUA
HEXPL va ptacoupe oto d;, (0 av to dy dev avrikel
OTO QMOTEAECHQ)
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MAP

" Juyxva oL TIHEC TS MAP yua o idto epwtnuoa o€
Sladopetikd cvotnpata dStadpEpouv AyOTEPO ATTO TLG
TWHEC TIC MAP yla StapopeTIKA EpWTAMATA OTO 010
ovotnua (Vrapyxouv « SUCKOAO» EPWTHUOATO)

= MAP Sivel pa tpoogyyion tou AUC TNG KOUTUANG
AkpipeLac-AvakAnong



Kedp. 8.4
R-akpipeLa

" Av €Youpe eva yvwoto (mBavwv pn mANPEC)
oUvoAo arno cuvvadn gyypada peyebouc Rel, tote
urtoAoyiloupe tnv okpifela twv kopudalwv Rel
eyypadwyv  TOU  ETUOTPEPEL TO  ovoTNUA
(akpiBelo@Rel)

» To teAelo cuotnua pmopet va metuyel fadbuo 1.0

Av untdpyouv r cuvadn ota Rel kopudala, tote r/Rel
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R-akpipela

AkpiBela-oto-Rel, ormtou Rel o aplOuoc 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




Movo eva eyypado

" EoTw OTL UTIAPYXEL LOVO EVO CUVOPEC EYYPADO
" [lepuUTTWOELG:
= Avalntnon yvwoTtou oTolyeiou
" navigational queries
= Avaintnon yeyovotoc (fact) mx mAnBuopog pag xwpows
= Alapkela avalntnong ~0€on (rank) tnc amavinonc
= Metpd TNV TPOOoTABELO TOU XPrOTN



MRR: Mean Reciprocal Rate

" Qewpolue 1) Jeon K tou mpwtou OYETIKOU EYYPAPOU

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

1

= Reciprocal Rank score= —

K
= MRR 10 p€co RR yia TOAAATIAEC EPWTAOELC



ErtavaAnyn

MEeTPLKEC yLa TNV a&loAoynon tng cuvadelag

AvadikEg

Mn duabikeg

AkpiBela (Precision)
AvakAnon (Recall)
F1

GC

KaumuAn AkpiBelag-
AvakAnong (pe mapepBoAn,
11-onueiwv)

AkpiBela@k

MAP

R-Precision

MRR

ROC

DGC, NDGC
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AOKNOELC

Aoknon 8.1 (mapaAAayn)

Eva AN eniotpedel 15 cuvadn kat 5 pun cuvaodn
gyypada.

2uvoAwka vrtapyouv 30 cuvadn eyypada kat 270 pun
ocuvadn gyypada.

Mivakoac evoexouUeEVwY



Ked. 8.6.2

AOKNOELC

Aoknon 8.1

Eva AN eniotpedel 8 ouvadn kat 10 pun cuvadn
gyypada.

YuvoALka uTtapyxouv 20 cuvadn eyypada.
YrioAoyiote tnv akpifela kat tnv avakAnon.
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Ked. 8.5.1

AOKNOELC

Aoknon 8.4

Moleg eiva oL mBaveg TIHEC TNC akpiPeLacg pe mapepPoAn oto eninedo
avakAnonc O;

NOTE Ttaipvel TNV T 1 Kat mote tnv T O;
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Ked. 8.5.1

AOKNOELC

Aoknon 8.5

YriapyxeL f oxL mavta Eva onpeio (B€on otn dataén) oto omnolo n akpiBela eival
ion ue tnv avakAnon (break-even point — onueio e€lcopponnonc).

Av vai, amodeiéte to, av oL, dwote aviutapadelyua
Me Ttolo HETPO EXEL OXEON;

Aoknon 8.6

Mola eival n oxeon tng Twung tou F, kat tou break-even point;

63



AOKNOELC

DICE COEFFICIENT

O ouvteleotnc Dice Suo cuvoAwv eival Lo LETPNON TNG TOUNG
TOU O€ O0YE0oN UE To pHEyeBoC Toug

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

Aoknon 8.7

Aeiéte otL O F LooUTal pe to cuvteleotn Dice tou cuvoAlou Ttwv
OVOAKTNUEVWV EYYPAPWV KOL TOU CUVOAOU TWV cuvadwyv

geyypadpwv
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AOKNOELC

Aoknon 8.8

Eotw pa avaykn mAnpodopnong yLa tTnv omnola umtapxouv 4 cuvadn
gyypada. Avo ZAM Sivouv Ta MAPOKATW ATTOTEAECHATAL:

2Y2THMA 1: RNRNNNNNRR
2Y2THMA 2: NRNNRRRNNN

* YrtoAoyiote to MAP. Moo cvotnpa eivat kaAutepo; Eivat dtatocbntika
owoTO; TL oG AEEL VLA TO TL ELVOIL GNUOVTLKO Lo Eval KAAO MAP;

* YtoAoyiote tnv R-akpiBeLa. Mowo cvotnua eivol KAAUTEPO;
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Ked. 8.5.1

AOKNOELC

Aoknon 8.8 (eméktaon)

Eotw pa avaykn mAnpodopnong yLa tnv omoio utdpxouyv 2
ouvvadn gyypada. Exete tnv apxn tnc anavinong dvo
OUCTNUATWV

2Y2THMA 1: R ...
2Y2THMA 2: NRR. ...
* [La va elval to 2uotnua 2 kaAvtepo (we avadopad to MAP) oe

notat Beon Ba mpemel va epdavileTal To EMOUEVO CUVADEC
gyypado oto Zuotnua 1;

* TLLoYVEL yLa TNV R-akpiPfeLa;



Ked. 8.5.1

AOKNOELC

Aoknon 8.9

YUAAoyn armo 10.000 eyypopo

Muot epwTNOoN yLoL TNV omola UTIAPXOUV CUVOALKA 8 ouvapn Eyypapa
Ta mpwta 20 anmoteAéopata:

RRNNNNNNRNRNNNRNNNNR
YrtoAoyiote:

* Tnv akpifela ota mpwta 20

* To F1 ota npwta 207

* Mola eiva n akpiBela xwpic mapepBoAn yia 25% avakAnon;
* Mowa eivat n akpifeta pe mapepPoin yia 33% avakAnon;

* Yrtohoyiote to MAN
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AOKNOELC

Aoknon 8.9

Emtlotpedel gyypada Kal auta (0w mpLv) elval to
npwta 20 amoteAEcUATA:

RRNNNNNNRNRNNNRNNNNR

* Mowa eivat N peyaAutepn duvatr) MAP TLur Kat mtola N UKPOTEPN
Sduvatr) MAP twun

* YmoB<ote OTL o€ KArmolo neipapa agloAoyoupe povo ta 20 mpwta
amoteAéopata. Opatte to AaBo¢ otov UTTOAOYLOUO.
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ErtavaAnyn

MEeTPLKEC yLa TNV a&loAoynon tng cuvadelag

AvadikEg

Mn duabikeg

AkpiBela (Precision)
AvakAnon (Recall)
F1

GC

KaumuAn AkpiBelag-
AvakAnong (pe mapepBoAn,
11-onueiwv)

AkpiBela@k

MAP

R-Precision

MRR

ROC

DGC, NDGC
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ROC (Receiver Operating Characteristic Curve)

KolurtUAn xapoktnpLoTikN G Asttoupylac SeKTN

= Avarmtuxonke otn dekaetia 1950 yia tnv avalvon BopuBou ota oripota
" Xapaktnpilel to trade-off petaL positive hits kat false alarms
= Juyva o€ taélvounteg (classifiers)

= H kopmuAn ROC

(y-a€ovacg) TPR [TruePositiveRate] 4 svatoBnoia (sensitivity) (dAAo dvopa Tou
recall)

"= (x-atovag) FPR [FalsePositiveRate] n fall out A 1 — specificity
(mpoodloplotikotnta) (true negative rate)

* Handédoon avamnapiotatal we Eva onpeio otnv kapmuAn ROC

True Positive Rate (recall, sensitivity)

False Positive Rate (fall out) True Negative Rate (specificity)
To MOCOOTO TWV «OCWOTWV» ouvadpwvV Néoa and ta apvntikd Bewpei BeTIKA To MOCOOTO TWV «OCWOTWV KN cuvadwv)
[m6ca ano ta Betikd tagvopet [néca and ta apvnrkd tafvopei Adbog] [néoa ané ta apvntikd Tagvopei cwotd]
ocwotd]
TP FP TN
TPR=__1T FPR—— TNR=_ N
TP+FN TN +FP TN + EP
Y N

suvaodn Mn cuvadn FPR=1-TNR



ROC (Receiver Operating Characteristic Curve)

Juvadn -> katnyopia +

Mn ocuvadn -> katnyopla -

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

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

True Positive
=
m

=
=
T

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

o
[WN]
T

Aloywvia ypappn: Random guessing

|:| | | |

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

False Positive
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ROC (Receiver Operating Characteristic Curve)

1.0 1
0.8
5 0.6 - AUC measure (area under the
g 04 ROC curve)
0.2 +
0.0 T T T T 1
0.0 0.2 04 0.6 0.8 1.0
Recall
1.0 4
- 08
= Juyxva TN peyoAn tiun 3 e
(FPR kovta oto 0) z
* Eniong, ouxva pwkpo recall ]
ST | Fp
DD T T T T 1
0 0.2 0.4 0.6 0.8 1
1 — specificity
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MnN SUaOLKEC ATIOTLUNOELC

Mexpt oTlyunNG OUAOLKEC OTOTIUNCEL ouvadELag
(cuvadec N un cuvadEg)

Ac urtoBeooupe otL ta eypada Babuoloyouvtal yla To
«T0oo» cuvadn eival og kamola BoaBpoAoykn KALpoKa
[0, r], r>2
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Toyota safety:

Show All

B Tovota

[l motor Trend

& CarsDirect
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Web Images “ideo Local  Shopping  More
Toyota safaty Search
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Also try: toyota safety ratings, toyota safety recall, More...

Toyota Recall

Toyota Takes Care of its Customers. Read the FAQs at Toyota.com. Safety for 2 Toyota
sy, Toyota,com/Recall Research Safety Ratings and
Reviews For Mew Car at Kelley Blue
Toyota Safety Book.
& Latest Prices. Free Info. Toyota Research, Reviews. weerve, khbcom
winny. Toyota.Edmunds.com
fair Toyota Safety
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TOYQTA | Car Safety Innovation and Technology / cars, prices, and photos.

Toyota home page for car safety and car technology Prius model.
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fair
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car safety and car technology using movies and more. Money Shopping Online Today.

v, safetytoyota.com/en-gh - Cached i Smarter.com

Good

Toyota Safety Ratings - Toyota Safety Features - Motor Trend .., = oyoto
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,




Discounted Cumulative Gain (DCG)

" AnUOPLAEC METPO YLa amotipnon tTng avalntnong oto web
KOlL OE TTOLPOUOLEC EDAPUOYEC

" AUO KpLTApLaL:
" (BaBpuoc ocuvadelac) Eyypada pe peyaln cuvadela gival
TILO XPNOLUQ aTtO oplaka cuvadn Eyypada
" (Beon otn 6lataén) Ooo 1o xapnAd otn diatoén
eudaviletal Eva eyypado, T0o0 AlyOTEPO XPNOLUO Elval
yla €va xpnotn, adou eivat Alyotepo mibavo va to
e€eTAOEL



Discounted Cumulative Gain

" Eotw aflohoynoelc cuvadelac otnv KAlpaka [0, r], r>2 ko 0Tt ol aELOAOYNOELC
TWV N MPpWITWV eyypadwv givatry, r,, ... r,, (o oepa diata&ng)

= Xprion BaBudbwtnc (graded) cuvadelac wg LETPOU TNES XPNOLUOTNTOC R TOU
kepdouc (gain) armod tnv e€€taon vog eyypadou
" To kEpOOC
= guykevipwvetal/abpoiletatl Eekvwvtac amo tnv Kopudn tng dtataéng
Cumulative Gain (CG) otn B€on duataénc (rank) n
CG =r +ry+...r,
" pewwvetal n yivetal ekntwon (discounted) ota xapnAotepa enineda
Discounted Cumulative Gain (DCG) otn 6€on dtataénc n
DCG =r, +r,/l0g,2 + ry/log,3 + ... r /log,n
® H oxetikn pelwon etvat 1//og (rank)
" [la faon 2, n peiwon tou kEpdoug oto eninedo 4 eivat 1/2 kat oto emninedo 8

glva 1/3
=XpnoLpormotlouvtal Kot AAAEG BACELC EKTOG TOU 2 yLa To AoyaplBuo



Discounted Cumulative Gain

Nopadeypa

* 10 Statetaypeva eyypada og kKAlpoka cuvadetag 0-3:
3,2,3,0,0,1,2,2,3,0

* Cumulative gain
3,58,8,8,9,11,11, 14, 14

* 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



Discounted Cumulative Gain

" DCG 10 0ALKO KEPOOC TTOU CUYKEVTPWVETOL OE L. CUYKEKPLUEVN BEoN
duataénc p:

DCG, =rely + P, I

1=2 log, ¢

» EvaAAakTtikn dtatunwon:

L p 2?“€l,i_1
DCGp = ) iy log(1+1)

= XPNOLUOTIOLELTOL ATIO KATIOLEC NXOLVEC
" MeyaAUtepn €udacn oTnv avaktnon 1oAY OYETIKWY EYYPAPWV



Kavovikorotnpevo DCG (NDCG)

= Normalized Discounted Cumulative Gain (NDCG) otn 8€on diata&ng n

KavovikortotoUpe to DCG otn B€on diataénc n pe tnv DGG TN otn
Bcon dataénc n yia tnv tbavikn dtatoén

" [Savikn Stataén: eTLOTPEPEL TpWTA TA Eyypada TTOU EXOUV TOV
vPnAotepo Babuod ocuvadelag, LETA Ta Eyypada LLE TOV AUECWE
vPnAotepo Babuod, Kok

= XpAOLUO YL OVTLTOPAOEo EpWTNUATWY HE SladopETIKO aplOuo
ouvadwv oMOTEAECUATWY
= |Slaitepa dSnpodAEC pETpo otV avalntnon oto web



Kavovikomoinpevo DCG (NDCG)

MNapadelypa
4 eyypada: d,, d,, d;, 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
NDCG;;=1.00 NDCGg¢,=1.00 NDCGgg,=0.9203
DCGg; =2+ 2 + L + 0 | 4.6309
log,2 log,3 log,4
DCGy, =2+ 2 + ! + 0 =4.6309
log,2 log,3 log,4
DCGy, =2+ L + 2 + 0 | 4.2619
log,2 log,3 log,4
MaxDCG = DCGy, = 4.6309




[Tapatnpnon: Atoortopa (Variance)

* [La pat cUAAOYR €AEyXOU, oUXVA £va cUOTNHA EXEL Kkl amodoon o€
kartoLec TMANPoPopLakEC avaykeg (m.x., MAP = 0.1) kal aptotrn o€
aAAec (r.x., MAP =0.7)

e Juxvad, n SLaoTopd otV anodoon eival TIo PEYAAN YL SLaQOPETIKA
epwtnuaTe Tou idlov cvotAuatoc mapd n dltaomopd otnv anodoon
SLapOoPETIKWY CUOTNUATWY OTNV bl Epwtnon

* AnAadny, uTtAPXOUV EVKOAEC avayKec tAnpodopnon Kot SUCKOAEC
avaykec mAnpodopnonc!
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Me xpnon clickthrough
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Xpnon 6edopevwy clickthrough

" [leplOoplOPEVOC aplOuoC afloAoynoewyv ocuvadeLag

= Xpnion tou log (Lotopiocg) Twv epwTACEWV -
SLoeKATOUMUPLOL ATTO EPWTACELG KOL OTTOTEAECLOTOL

= AvaAuon tng mAnpodopiac amno to clickthrough data:
OO0 oUXVA KATOLOC Xpnotng erAgyel (clicks) og éva
OUYKEKPLUEVO €yypado, oTtav auTto epdaviletal oTo
QTTOTEAEOHOL LLOC EPWTNONG



TLpag Aeve oL aplOpol;

# of clicks received

ALL RESULTS ALL RESULTS 1-10 0f 131,000 results - Advanced

CIKM 2008 | Home

RELATED SEARCHES Napa Valley Marriott Hotel & Spa: Napa Valley, California October 26-30, 2008
CIKIM 2008 cikm2008_org - Cached page 49
Papers Program Committee
_ i Themes MNews
SEARCH HISTORY Important Dates MNapa Valley
Turn on search history to Banquet Posters
start remembering your Show more results from cikm2008 org _ 36
searches.
Turn histary 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 - 16

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 - 12
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 (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

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

Conference on Information and Knowledge Management (CIKM) . 4

cikmconference.org - Cached page

0 20 40

ExeL peyaAn onupoaocio n B€on, anoAvtoL aplOuoti oxt tdlaitepa aflomiotol
EntnpeadleL n 6lataén (mooa clicks éva €yypado otn 6€on 10,000;)
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2XETLKN KoL artoAuTn dlataen

RELATED SEARCHES
CIKM 2008

SEARCH HISTORY
Turn on search history to

start remembering your
searches.

Turn history on

ALL RESULTS 1-10 0f 131,000 results - Advanced
CIKM 2008 | Home
Napa Valley Marriott Hotel & Spa: Napa Valley, California October 26-30, 2008
cikm2008_org - Cached page
Papers Program Committee n
Themes MNews
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 tn¢ popdne: DocA kaAutepo tou DocB yla pia
gpwtnoNn
" Ae onpaivel (amapaitnta) otL to DocA gival cuvadEC HE TO EpWTNHA

" AvTi yla aéloAoynoelc pog dtataéng syypadpwv
OUYKEVIPWVOULLE EVOL LOTOPLKO otO (EUYN TTPOTIUNTEWVY UE
Baon ta clicks Twv xpnotwv

= AfloAoynon pe Baon to mOCo «CULPWVEL» TO ATIOTEAECAL
le ta {evyn Twv dlataéewv

= (emtiong) xprion via pabnon éduataénc (learn to rank)
" Me Baon StadopeTkEC Lnxovec-alyopiBuouc dlataénc
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[Twc Ba cuykplvoupe (eLyn MPOTLUNOCEWV;

‘Eotw SVo ouvoAa P kal A armod (evyn MPOTIMNOEWV. OEAOUE Eva PLETPO
gyyutntac (proximity measure) mou va AéeL moco poldlouvv

e To LETPO MPETIEL VA AVTOAUELBEL TIC CUNPWVIEC KOl VAL TIULWPEL TLG
Sladpwviec
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Anootaon Kendall tau

* Eotw X 0 aplBpoc twv cupudwviwy Kat Y o aplOpoc twv dtadwviwy n
Kendall tau distance peta€v A kat P givan (X-Y)/(X+Y)

Nopadeypa
P=1{(1,2), (1,3), (1,4), (2,3), (2,4), (3,4)}

A=(1,3,2,4)
* X=5,Y=1

Mola elval N HEYLOTN KAl TToLa | EAAXLOTN TLUN;
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Xpnon clicktrough yiwa cuykplon 2Arl

Eotw dUo punxavee avalntnong (n aAyoplBuol diataénc)
novu BeAloupe va cuykpivoupe pe xpnon clickthrough

RA

Clicksot0 2, 3,4
RB

Clicks oto 1 ko 5
KaAUtepo?

» Ta éyypoda OTIC ATAVTIACELS UITOPEL va gival SladopeTika
= Click og éva €yypado pmopel va onpaivel KKAUTEPO Ao ta AAAQ oTNV
amnavtnon

Mix Twv amoteAeopatwy: SNULOVPYNOE LA ATtAVTNON TTOU
va TtepLexeL kat ta dvo, petpa clicks yia to A kat to B
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A¢LoAoynoeLC armo avBpwrouc

" AkpLBec
" Mn OUVETELC
" AVOLESO 0TOUC a€LOAOYNTEC, N
" Kol o€ SLapOPETLIKEC XPOVLKEC OTLYLLEC

= OxL mAvTa AVIUTPOCWTTEVUTLIKEG TWV TPOYHOATIKWY XPNOTWV
= AfLloAoynon Ue BAon To EpWTNUA Kol OXL TV oVAyKn
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AélomioTio xpnoTtwv
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Ked. 8.5

ACLOTILOTLO TWV ALELOAOYNOEWV TWV KPLTWV

* OLaélohoynoelc ouvadeLog eivat XpNOLLLEC av lval
OUVETNG (consistent).

" [TwC UITOPOULLE VO LETPOOUE TN CUVETIELD ] TN
CUUQWVIO AVAUETH OTOUC KPLTEC
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Ked. 8.5

Metpo Kappa tnc dtadpwvioc (oupdwviod)
(dis-agreement) petotl TwV KPLTWV
"Yupdwvia HETAEY TWV KPLTWV

= Apopd KOTNYOpPLKH Kpion
= AapBavel umto oYv Thv cupdwvia amo TuxNn

_ P(A) — P(E)
~ 1-P(E)

Y

P(A): TOCOOTO TWV MEPUTTWOEWV TIOU OL KPLTEC CUUPWVOUV
(observed agreement)

P(E): Tt oupdwvia Ba eixope amo toxn (expected agreement)

K =1 yiwa mAnpn cuupwvia, 0 yla tuyaia cupu@wvia, opvnTikn
yla ULKPOTEPN TNC TUXALOC

93



Kappa: mapadelypa

Number of |KPITHX 1 KPITHZ 2
docs

300 Relevant Relevant

70 Nonrelevant | Nonrelevant
20 Relevant Nonrelevant
10 Nonrelevant | Relevant

Kputic 1: 320 R, 80 N
Kpttig 2: 310R, 90 N

Ked. 8.5
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Ked. 8.5

Kappa: mapadelypa

Kpwtic 2

Kpu:ﬁq 1 ZUVOLCI)F]
Mn ouvadn 10 70 80
310 90 400

P(A) = 370/400 = 0.925

P(nonrelevant) = 80/400 * 90/400 = 0.045
P(relevant) = 320/400 * 310/400 = 0.62
P(E) = 0.045 + 0.62 = 0.665

Kappa =(0.925 - 0.665)/(1 - 0.665) = 0.776
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Ked. 8.5

Kappa

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

= E¢opTATOL OO TO OTOXO TNC LEAETNC

" Lo >2 KPLTEC: LECOL OpoL avA-6U0 KATT



Ked. 8.5

Kappa: mapadelyua

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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Ked. 8.5

Entimtwon tnc Alopwviag

" Entnpeadel tnv anoAutn (absolute) petpnon
arnodoonc aAAd OXL TN OXETIKA amodoon avapeca
O€ cuoTAMOTO

" MmopoUue va armodUYOUE TLC KPLOELC ATtO

XPNOTEG
= Oyt

= AAAQ UTTOPOUE VOL TLC ETOVAXPNOLLLOTIOLNCOUUE
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Kep. 8.6.3

A¢LoAoynon o€ LeYaAeC pnyovec avalntnonc

= OL pnyoawveg avalntnong dtaBetouv cUAAOYEC EAEYYOU
EPWTNMUATWY KOl ATTIOTEAECUOTO KATATOYLLEVA LLE TO XEPL
(hand-ranked)

" 310 web eivatl SUokoAo va urtoAoyiooupe TNV avakAnon

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

Entiong to MAP, NDCG
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Kep. 8.6.3

AcLoAoynon o€ LEYAAEC LLNYOWVEC
avagnTNong

OL unxaveg avalntnong xpnotpomnotlouyv emiong Kot AAAo
LETPA EKTOC TNC CUVADELOC
* Clickthrough on first result

* OxL oAU aélomioto otav eva clickthrough (unopet
armAwc n tepiAndn va pavnke xpnotun aAAd oxL To
1010 To €yypado) aAAd apkeTA aslomioTa
ouvoBpoLOTIKA

* METPNOELC OE EPYAOTHPLO
* EAeyxoc A/B
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Kep. 8.6.3

A/B testing

JTOY0C: ENeyXOC Lo veacg Woeag (a single innovation)

[lpoUrtodeon: YAPYXEL Bt pLeyaAn pnxavn avalntnong
o€ AeLToupyia

e OL 1tLo TtoAAOL XpNOTEC XpNOLOTIOLOUV T TIAALO
ocvotTnua

* Mapakape Eva PULKPO MTOCOOTO NS KUKAodopiac (m.X.,
1%) 0TO VEO CUCTNUO TTOU XPNOLUOTIOLEL TNV Kalvou pyla

* AELoOAOYNOE YE EVOL AUTOMOTO METPO OTIWC TO
clickthrough ota nmpwta anoteAéopata
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Crowdsourcing

2 NULOVTLKOC 0 0XESLOOUOC TOU TIELPAUOTOC

To Mechanical Truck tn¢ Amazon

https://www.mturk.com/mturk/welcome
= H|Ts - Human Intelligence Tasks
= \Workers

Ked. 8.5

102



MeBoboAoyia — tpoTtuTiEC CUANOYEC

(benchmarks)
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Kedp. 8.4

ATIQLTNOELC QTTO VA TIPOTUTIO
(benchmark)

1. 'Eva ouvolo amo £yypodo
n Ta éyypada MPETMEL VAL EIVOL AVTUTPOCWTTEUTIKA TWV TIPOYLOTLKWY
gyypadwv
2.  Muwa oulAoyn armo avaykec tAnpodopnong
= (A}, KATAXPNOTIKA EPWTAUATWV)
. Na oxetiCovtal pe ta Stabéoipa eyypada

= OL avaykec MAnpodoOpnonc MPEMEL VAL EIVOL OLVTUTPOCWTTEVUTIKEG TWV
TIPOYHOTIKWY - TuYaiol 0pot dev ival kaAn WOEa

= Juxva amo eWOLKoUC TNE TTEPLOXNAG
3. Ektwunoelc cuvadelac amno xpnotec (Human relevance assessments)
. Xpetaletal va poocAdaBoupe/MANPWooUUE KPLTEC 1] a€LoAOYNTEC.
. AkpBo xpovoPopo
. OL KPLTEC TIPETTEL VAL (VAL AVTUTPOCWTIIEVUTLKOL TWV TPAYHATLKWY XPNOTWV
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Standard
document
collection

I

Standard
gueries

/'

Benchmarks

Algorithm
under test

Retrieved Precision
result and recall
Evaluation — "
T
Standard

result




Kep. 8.2

Standard benchmarks cuvadeiac

TREC - National Institute of Standards and Technology (NIST) tp€xel
gva peyalo IR test bed edw kal ToAAA xpovia

» Xpnotlporolei to Reuters kot AAAEC TtpOTUTIEC CUAANOYEC
geyypadwv
* KoBoplopeva “Retrieval tasks”
* MeplkeC PopEC WG epwTApATA

* ELdkol (Human experts) BaBpoAoyouv kaBe (eUyocg
epwTNUOTOC, Eyypadou we Zuvadec Relevant N un Zuvadeg
Nonrelevant

* 'H touAdxLloToV Eval UITOCUVOAO TWV EYYPA@WVY TIOU EMLOTPEPOVTAL YL KAOE
EpwTNUA
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Kep. 8.2

Standard benchmarks cuvadeloc

Cranfield

MpwTtomnopo: to pwTto testbed mou enétpemne akpPr} TOCOTIKOTIOLNUEVA LETPA
TNG AMOTEAECHATIKOTNTAG TNE AVAKTNONG

Yto TEAn tou 1950, UK

= 1398 abstracts (meptAqPelg) ano apOpa mepLlodkwy aAEPOSUVALLLKAG, Eva
oUvoAo armo 225 spwtpoata, eEaviAnTIKn Kplon cuvadelag OAwv Twv (Evywv

" [MOAU ULKPO, N TUTILKO yla Ta onpepva dedopéva tng Arll
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Ked. 8.2

TREC

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

» 1.89 skatouuupla Eyypopa, KUplwe newswire apbpa

* 50 Aemttopepeic avaykes mAnpodopnong to xpovo (ocuvolo 450)

* Enotpédete n aétoAoynon xpnotwv o€ pooled amoteAéouata (SnAadn oxL
g€avtAnTtikn aéloAoynon oAwv twv (guywv)
e 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>



Ked. 8.2

AN benchmarks

* GOV2
e Akopa pa TREC/NIST cuAdoyn
* 25 ekatoppupla web oehibeg

e AAQ aKOUOL TOUAQXLOTOV TAENC LEYEOOUC ULKPOTEPN ATIO TO
gupetnplo tn¢ Google/Yahoo/MSN

* NTCIR

e Avaktnon mAnpodopiag yia Ti¢ YAwooeg tTnG AvatoAkn g Acilog Ko
cross-language avaktnon

* Cross Language Evaluation Forum (CLEF)
* To id10 yla Eupwmaikéc YAwWoOEC
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2> UANOVEC eAEyYOU

TABLE 4.3 Common Test Corpora

Callaction NDaes | NQrps | Size (MEB) | TermfDoe (-0 Reldss
ATI 52 35

ATT 2109 14 2 400 =10,000
CACH 2204 &4 2 24.5

CTsI 1460 112 2 46.5

Cranfield 400 | 225 2 531

LI=A 5872 35 3

Medline 1033 30 1

WNPL 11,429 93 3

O=HMED 34,8566 106 400 250 16,140
Eeuters 21,578 | &72 28 131

TEEC 740,000 | 200 2000 89-3543 » 100,000

Ked. 8.5
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Ked. 8.5.1

KpoLTikn TN ZuvadeLac

* Oplakn 2uvadela (Marginal Relevance)
* «VEQY Eyypada

 Kat aAAa kpLTrpla OTwe
* Novelty
* Coverage



Q2 MAPOY2IAZOYME TA ANOTEAEZMATA 2710
XPH2TH;
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Kedp. 8.7

[MeplAnPeLc amoteAeopaTWY

= AdoU €xoupe dLatacel ta eyypado mou tatplalouv YE To
£pWTNMA, OEAOLE VO TO TTAPOUCLACOUUE OTO XPNOTN

= [1lo cuyva W pLa Atota amno tithouc eyypadwyv, URL, padl pe
ua pkpn teptAnwn (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 McCain; 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 McCain; 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

waorried 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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[MeplAnPeLc amoteAeopaTWY

* H meplypadn tou eyypadou eival kpiotr yLott cuxva ot
xpNotec Baoiloviol o€ UtV yLa va armodacioouv av To
eyypado gival oXeTKO

* Ae xpeltaletal va StaAE€ouv Eva-Eva ta yypada PE TN OELpA

O titAoc¢ avtouata ano uetadedoueva, dAra nwc va
UTTOAOYIOOUUE TIC TTEPIANYELG;

Kedp. 8.7



Kedp. 8.7

[MeplAnPeLc amoteAeopaTWY

AvUo Baokad eidn meptAnPewv

» Mwa otatikn rtepiAnn (static summary) evog eyypadou
elval mavta n dla aveéaptnta ano to EpwtnUa TIOU €0€0E€

0 XPNotng

» Mwa Suvaikn tepiAnn (dynamic summary) e€aptatal
armo 1o epwtnua (query-dependent). NMpoomnaBel va
ge€nynoetL ylati to Eyypado avakinOnKke ylo. To CUYKEKPLUEVO
KaBe dopa epwTnUA
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Kedp. 8.7
2TaTKEC MeplAndeLc

" Je €va TUTILKO ouoTnua n otatikn tepiAnydn eivat eva
UTtOOUVOAO ToU gyypadou

" ATAOC EUPLOTIKOC: OL TPWTEC rtepimou 50 Agéeic Tou eyypadou
= cached kata tn dnuLlovpyla Tou EVpeTNPioU

" o e€eAlypevec peBodol (text summarization) — Bpec amo
KABe EyypadOo KATTOLEC ONOVTIKEC TIPOTAOELC

= AmnAnl yYAwoooAoyikn ene€epyacia (NLP) pe euplotika yia va BabpoAoynBetl
kKaBe mpotaon (mAnpodopia BEonc: mpwtn Kat teAsutaia mapaypadoc,
TIPWTN KOl TEAEUTOLO TTPpOTACN OTNV IaPAypPadOo, KAl TIEPLEXOUEVOU:
ONMUOVTLKEC AEEELC)

" HneplAnPn amoteleital amno T MPOTACELS UE TO HEYAAUTEPO PaBUO
* 'H ko 1o mepimAokn YAwoooAoylkn enegepyacia ya tn
ouvBeon/dnuovpyia epiAnyPng



Kedp. 8.7

Avvapikec MepltAndelc

* [lapouociaoce eva N meploootepa «rtapadupo» (windows,
snippets) LEoa 0To £yypado ToU VA TIEPLEXOUV APKETOUC aTto
TOUC OPOUC TOU EPWTHHUATOC

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

. Christopher Manning, Stanford NLP
0 (_) 8 e |chri5ﬂ3pher manning Christopher Manning, Associate Professor of Computer Science and Linguistics, Stanford
University.

nip.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

’ gy vy Christopher Manning. Stanford NLP
Y HOO ‘ chrlstﬂpher 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




Kedp. 8.7

Avvopikec MNeptAnelc

" ['La TOV UTTOAOYLOMO TOUC Ypetalouaote ta idta ta Eyypapa (dev apkel To
EVUPETNPLO)

= Cache gyypAddwv — mou TPETEL VO AVOVEWVETOLL

= JuXVA OXL 0o To €yypado av eival TToAU peyalo, aAAd KAToLlo tpoBepa
TOoU
" Bpeg HIKpA TtapABbupa ota Eyypada TTou TIEPLEXOUV OPOUC TOU
EPWTNMATOC
= Antattel ypryopn avalntnon napaBupou otnv cache twv eyypadwv



Kedp. 8.7

Avvopikec MNeptAnelc

= BaBoAoynoe kaBe mapdBupo wc PO To EpWTNHA

= Me Bdaon dtddopa XopaKTNPLOTIKA: TO TTAATOC Tou TtapaBupou, TN
B€on tou oto £yypado, KAT
= JuvdUaoE Ta XOPOKTNPLOTLKA

* AUoKoOAO va ekTLUNBEl n moloTNTA
= O xwpoc ou dlatiBetal yia ta mapabupa gival pHKpOC



Kedp. 8.7

Avvopikec MNeptAnelc

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. . . .



Quicklinks

 [wa navigational query (otav YoyvouuE ULO CUYKEKPLUEVN
oedida) onwc united airlines ol Yprioteg mBavov va
LkavoTtotouvtall amo tn oeAida www.united.com

 Quicklinks mapexouv navigational cues o avtn tn oeAlda

GO{ ;8[(—} united airlines

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 » 121



http://www.united.com/

Go

gle united aidines 8 Q
Al News images Vkeos Maps  More Settngs  Tools

About 5,100,000 resutts (0.54 seconds)

United Airlines — Airline Tickets, Travel Deals and Flights @
hitps:/Awww.united.comV v
Find the Iatest travel deals on fights, hotels and rental cars. Book alrfine tickets and MileagePlius award

fickets to woridwide destinations.
Airline Tickets, Travel Deals ... @  Flight status and information @
Find the iatest travel deais on fights, Use Unied's fight status toots to keep
hoteis and rentai cars ... up 1o date on your travel .
Flight Check-in @ MileagePlus @
Check-n Is avaliabie starting 24 hours Sign In. To sign In, piease enter your
before your scheduled .. MileagePsus numder and ...
Reservations ‘@ Manage Reservations @
Book your flight resesvations, hotel, FInd my curment raservation by
rentai car, crulse and vacation ... confirmation number. "YOU

More resuits from united.com »

United Airfines bans United Airfines Bans United Airlines to
dozens of dog and cat Long List of Dog Breeds Resume Putting Cats
breeds from cargo hold After a Number of Pet and Dogs in Cargo
under new pet travel .. Deaths and Mix-Ups Holds This July

Los Angeles Times People Gizmodo

12 hours ago 12 hours ago 41 mins ago

> More for unted airines

United Airlines - Wikipedia @

hitps:/jen wikipedia org/wiki/United_Airlines v

United Alrlines, Inc., commonty refermed % as United, Is 3 major U.S. ainine headquartered in Chicago,
1lnois. It is the world's third-argest airine when measured by revenue, after American Alines and
Delta Air Lines. United operates a large domestic and Intemational route network, with an extensive:
presence inthe ...

United Airlines - Apps on Google Play <
2id=com.united. mobile.android&hi=en v

%kkd & Rating: 3.6 - 29,438 reviews

United Alrlines Is proud to offer the al-new Unltzd app, with an Androk-friendry design that is
optimized for smartphones and compatibie with tablets. Offering features from fight booking to fight
status and much more, the United app Is your Ingispensabie travel companion. Key fatures Include:
Check-in - Check Infor ...

United Airlines (@united) | Twitter @

hitps:/Awitter.comiunited +

The latest Tweets from United Alrlines (@united). Conversations with you here are 280 characters-
friendly. Tweet us any ime. For a formal response visit hitpsit.coicpgiunDsve.

United Airlines bans dozens of dog and cat breeds from cargo hold ... @
i i £ d-ariines-pe 1-20180501-story. htmi v

12 hours 3go - In response 10 the controversial death of a dog on a United Alrines fight In March, the

carmier Is overmauting Its pet travel poilcy, Inciuding banning the transport of dozens of breeds of dogs.

ang cats In the cargo compartment. Passangers can stil bring small pets, Inciuding many of the brezds

banned In ..

United Airlines economy-class flight review: New York to Hong Kong ... @
s lase-fight-revi Bt g

¥ gt y
Apr 2. 2012 - Unitad Alrlinas’ New York-+ong Kong flight provides passengers with meals,
enterainment, and excellent service. Seats are ight and pianes could be UPgraded

Searches related to united airines

united airlines flight status united airfines customer service
united airfines check in united arines app
united airlines reservations united arriines stock

°0

United <

L uNiTED Y
Airlines

©  unteacom

United Airines, Inc., commonly referred % as United, Is a
major U.S. arline heaaquartered In Chicago, llinois. It s
the worid's third-largest airline when measured by
revenue, after American Alrlines and Delta Air Lines.
Wikipedia

Bag Information: In economy, within Canada and the US,
15t bag 525, 2nd bag $35. TO Other Gestinations, Prices
vary by ltnesary. More Unitad Airiines bag information
CEO: Oscar Munoz (Sep 8, 2015-)

Alllance: Star Alliance

Headquarters: Chicago, linois, Unfied States.

Hubs: Newark Liberty intemational Airport, MORE
Parent organization: Unitea Continental Hoidings

Track flight status
Entar fiight number Track fught
Profiles
0 @ @ O
Twiter Unkedin  Instagram  YouTube
People also search for View 15+ more

American
Arlines.

Drsclamer Feedack
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YA_HOO_’@ ‘ united airlines

%~ Search Pad

W SearchScan - On

102,000,000 results for
united airlines:

% Show All
& nited Air Lines

W Wikipedia

s 4

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

United Airlines - Airline Tickets, Airline Reservations ... (Nasdag: UAUA)
Official site for United Airlines, commercial air carrier transporting people, property,

and mail across the U5, and worldwide.
wiried United.com - B2k - Cached

Flanning & Booking shop for Flights
lfineraries & Check-in Special Deals
Mileage Plus Flight Status

senvices & Information Customer Service

more results from united com »

D, T

M AIR

Lnited Airline
Fleet

Lnited Airline
Schedule

Lnited Airlines
Reservations

Lnited Airline Jobs

Reference

FELATED SEARCHES

UInited Airlines Flight
Status

Us Airways
Continental Ajrlines

united airlines

ALL FESULTS

Cheap Flight Tickets - www. CheapOair.com
CheapOair- The Only YWay to Goll Find Cwer 18 Million Exclusive Fares.

Flv United Airlines - www. OneTrawvel com/United-Alrline
Save $10 Instantly on United Airlines Flights. Book Mow, Hurry!

Eest match

United Airlines - Alrline Tickets, Airline Feservations, Flight ...

iy united com - Official site

Airline tickets, airline reservations, flight airfare from United Airlines. Online reservations,
airline ticket purchase, electronic tickets, flight search, fares and availability ...

Flights Redeem miles

Check In Onlinge Children, pets, & assistance
by itineraries Change your travel plans
Bagnane Special deals

Customer service 800-364-83331
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EVOAANOKTLKEC QVATIAPOOTAOELC;

Web |mages Video Local Shopping Mews more

YaHoOOL!.

| uni Search

united airlines » UNITED AIRLINES - AIRLINE TICKETS,...

- Airline tickets, airline reservations, flight airfare fram United Airlines.
univision Online reservations,. ..

T University of phoenix www.united.com
asian unicorn
MORE IHFO

universal studios _ _

_ ) Flights Check In Online
united states postal service Mileage Plus My Itineraries
united healthcare Baggage Fedeem Miles
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Kep. 8
AOKNOELC

amnootaon Kendal tau peta€v dvo taélvounuevwy Atotwv

A€yetal kal antootaon bubble-sort = o aplBuoC Twv avtaAaywv (swaps)
aro TN pa Alota otnv aAAn

Aoknon
(a) YmoAoyiote tnv anootaon Kendal tau petaéu
12345
34125

OAa ta Zevyn (1, 2)+ (1, 3)- (1, 4)- (1, 5)+ (2, 3)-(2,4)-(2,5)+ (3, 4)+ (4, 5)+
X=5Y=4
X-Y/X+Y 1/9

(B) Mota Alota €xeL TN peyaAUTEPN aOCTAON HE TNV TPWTN; UE TN deUTEPN;
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Aoknon 8.10

Kep. 8

AOKNOELC

2tov Ttivaka BAETOUE TIC A€LOAOYNOELG 2 XPNOTWV CXETIKA UE TN cuvadela 12 eyypddpwv
WC¢ IPOC €va epwtnua. Eotw OTL To anotéAeopa eival ta yypada 4,5, 6, 7, 8

declld Juwdge 1
1 0

2 10

1

O
[ sy

8 1
a o
10 0
11 0
12 0

(a) YmoAoyiote 1o kappa

e 2
i
i
1
1
i
i
i
i
1
1
1
1

(B) YrioAoyiote tnv akpifela kat tTnv avakAnon av urtoBecou e OTL Eva €yypado eival
ouvadEC LOVOo av CUUPWVOUV Kal oL SUO KPLTEC

(y) Yriohoyiote tnv akpifeto ko tTnv avakAnon av urtoBéocoupe OtL éva éyypado siva
ouvadEC apkel Evag armo Toug KPLTEC va To Bewpel cuvadec.
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TEAOZ 8° KedaAaiou

Epwtnoelg?

Xpnotuorot8nke 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 Tlitdke (Mav. KpAtne)
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