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HY463 - ZuotAuata Avdktnong MNMAnpogopiwyv
Information Retrieval (IR) Systems

AfloAdoynon Avaktnong
Retrieval Evaluation

MNavvng TCitCIkag
NidAeEn  :2/3

o Tigéurrnperei n aéloAéynon;
— aéloAdynaon armroreAcouarikoTnTac
»  Auokodiec tng aéioAdynong
* A&lI0Adynon péow Xeipovaktikd@ Mapkapiouévwy ZuAAoywv
*  Mérpa aéloAdynong ammoreAsouanikornTag
— AvdkAnon & AkpiBeia & (Recall & Precision)
— KautmuAeg AkpiBeiag/AvakAnong
e 2UyKpIon ZuoTnUAaTWV
— EvaMdakrika uérpa
* R-Precision (Precision Histograms)
¢ F-Measure
e E-Measure
* Fallout, Expected Search Length
— User-Oriented Measures

»  Aokiuacieg AmrotreAeauarnikotnrac-2uioyég Avagopdag (TREC)
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Tutror ACloAdynong

{ ]

w § T eCutnpetei n agloAdynon ATTOTEAEGUATIKOTATAG;

« AtodortikéTtnTag (efficiency)
— Métpa: xpovog atrékpIong, aTTOBNKEUTIKOG XWPOG, ...

+ KooTtoug
— KéaTog avatmrtugng
» oxedlaopou, uhotroinong, dokiywy (testing), agloAdynong
— N&IToupyikd €€0da
* €OTTAIGUOU, TTPOCWTTIKOU, KTA

+ AmoteAeocuarikoTnrag (effectiveness)

— Edw agiohoyouue Tig £mdOOEIG TOU GUOTAPOTOG (system performance)
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YTrapyouv TTOAAG povTéAa UTTOAOYIOUOU Tou BaBpol cuvAagelag,
TTOAAOI akyopiOpol Kal akdua TTEPIcoOTEPA ouoTANATA. Moo gival To

KAAUTEPO;

Molog gival o KaAUTEPOG TPATTOGC yIa:

— EmAoyn Twv épwv Tou eupeTnpiou (stopword removal,
stemming...)

— Mpoodiopiopd Twv Bapwyv Twy 6pwv (Term weighting) (TF, TF-

IDF,...)

— YTroAoyiopo Tou BaBuou cuvageiag (dot-product, cosine, ...)

Bdoel Tou otToiou Ba yivel N KATATALN TWV EYYPAPWYV;

* [16oa £yypa@a TNG aTTOKPIONG EVOG CUCTANATOC TTPETTEI VA £CETADEI
0 XPROTNG TTPOKEINEVOU VA BPEl HEPIKA/OAQ T ouva@r £yypaa;
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O1 AuokoAiec Tng AZloAdynong

H atroteAeopaTIKOTNTA EEAPTATAI ATTO TN OUVAPEIQ TWV AVOKTNUEVWV
EYYPAPWV

— Agev UTTAPYEI TUTTIKOG OPITHOG TNG OUVAPEIAG

TNV ougia n guvagela dev gival dUadIKr) AAAG GUVEXNG
AkOpa Kal av ATav duadikr), N Kpian TNG YTTOPEi va PNV €ival EUKOAN

ATTO TNV TTAEUPA TOU XPAOTN N TUVAQEIA Eival:
— UTTOKEIYEVIKT: OIAQOPETIKNA aTTd XPATTN T XPNATN
— TePIOTATIAKN (situational): axeTifeTal PE TIG TPEXOUTEG AVAYKEG TOU XPNATN
— YVWOTIKN (cognitive): egapTaTal atro TNV avriAnywn/guPTIEPIPOPE TOU XPAATN
— OuvapIKn: eTaBAAAETaI pE TO XPOVO (deV gival avaAloiwTn)
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ACloAOyNonN péow XelpovakTIKG MapKapIiopEVWY ZUAAOYWV

AloAoynaon Bdaoel XelpovakTiKa MapKapiopuévwy 2UAoywv (Human
Labeled Corpora)

ACloAdynan Bdaoel XelpovakTiKa Mapkapiguévwy 2UAoywv (Human
Labeled Corpora)

TpoTtToG:
1) ETréAege éva ouykekpipgévo aUvoro eyypdowy C (KaTtd TrpoTiunon Tou idiou
YyvVwoTIKoU TTediou).
2) AlaTOTTwoe éva GUVOAO ETTEPWTACEWY Yia auTtd Q
3) Bpeg évav 1 mepIcodTEPOUG €IBIKOUG (experts) Tou yvwaTIKoU Trediou, Kal BAAE
TOUG VO HOPKAPOUV Ta ouva@r €yypaga yia KaBe epwrtnon
ZuvnRBwg, o1 kpioeIg Toug gival (Zuvaég, Mn-Zuvagég)
Apa 10 aTToTéAETA TNG BIadIKATIOG AUTAG gival éva alvoAlo atrd TTAEIA0EG TNG HOPPNAG:
(c,q,Relevant) i (c,q,Irrelevant), 6trou ¢ €C, q Q.

4) Xpnoiyotroinge auTh TN cUAAoyn yia Thv agloAdynon TnG ATTOTEAECUATIKOTNTAG
evog ZATM.

Badoupe 10 Al va gupetnpidoel Tn cuAdoyr) C, KATOTTIV TOU OTEAVOUUE ETTEPWTHOEIG OTTO
10 Q KOI agloAOYOUpE TIG ATTOKPIOEIG TOU BACEI TWV KPIOEWV TTOU £XOUV KAVEI AdN oI EIBIKOI.

AuoKoAie¢:
H mmapatdvw pébodog atraitei peydAn avbpwTrivn TTPooTTdBEIa yIa HEYAAES
OUANOYEG EYYPAPWV/ETTEPWTHTEWV.
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4) Xpnoiyotroinoe auTh Tn cuAAoyr yia Tnv agioAdynon TnG ATToTEAECUATIKOTNTAG
evog ZATl.
Baloupe 10 Q eupeTnpIGoel TN cuAoyr C, KaTOTIIV TOU OTEAVOUE ETTEPWTACEIG ATTO
10 Q KO agloAoyoUpE) TIG OTTOKPICEIG TOU BACEI TWV KPIOEWV TTOU €XOUV KAVEl ABN oI £10IKOI.

Nwg;
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Métpa agloAdynong aTroTEAECUATIKOTNTAG:
AkpiBela (Precision) kai AvakAnon(Recall)

METpa agloAOyNoNG ATTOTEAECUATIKOTNTAG

+ AkpiBeia (Precision):
Alc1o0nTIKA: H 1IkavéTnTa avAKTNONG HOVO OUVAQWY EYYPAPWY

* AvdkAnon (Recall):
AlioONTIKA: H IKavoTnTa €UPECNS OAWYV TWV OUVAQPWYV EYYPAPWYV TNG
OuAoyng
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AkpiBela (Precision) kai AvakAnon(Recall)

MepITTTWOEIC

‘E0Tw €va pwtnua q

ZuMoyn eyypdowyv

2: Zuvaon (e To epwTnua q)

(Mag Ta €xouv dWael oI €1IOIKOI)

E: EupeBévTa (atrd 1o ZAI)

IEN2| Avéudmcn:i'EmZ'
[E| 2]

R(ecall)

Yannis Tzitzikas, U. of Crete

Axpifela =

P(recision)
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P=0, R=0 (xe1p0O1epn TTEPITITLLOON)

OO
E &
© >
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P=low, R=1 (n emiteuén R=1 gival eukoAdTaTN)

P=1, R:low

P=1, R:1 (1davikA TTepiTITWON)
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§ AvTiTTapaBoAn (trade-off) petagu Babuou avakAnong Kai
Babuou akpifeiag

O Mpoadiopiopodg TNG AvAkAnong ival Kapid gopd dUCKOAOG
(duokoAdTEPOG TNG AKpIfEIag)

Returns relevant documents but
misses many useful ones too

g
| P

The ideal

-/
5

Precisi

\D\
Recall Returns most relevant

documents but includes
lots of junk
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O ouvoAIKOG apIBPOS TwV eyyYPAPWY TTOU gival ouva@r] YE hid
ETTEQPWTNON MTTOPEI va gival AyvwaoTog
— IM.x. Auté cupBaivel pe Tov loTd

Tpotol AvTipeTwTiong autou Tou MpoBAfuatog
* AgiypatoAnyia (sampling)

— Sample across the database and perform relevance judgment only on these
items.

* Pooling

— Apply different retrieval algorithms to the same database for the same query.
Then the aggregate of relevant items is taken as the total relevant set.

[Tpétrou¢ ouvdBpoiong diardéewv (rank aggregation) 6a dolue oTo udbnua
TEPI peTA-Unxavwy avalitnong]
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Oa utropoucaue e Evav udvo apibud va xapakTnpiocouue tnv

ATTOTEAECUATIKOTNTA EVOC OUCTAUATOC,

F-Measure




MéTtpa agloAdynong aTToTEAECUATIKOTNTAG:
F-Measure

* Métpo 1Tou AauBavel uttéwn Tnv AkpiBeia kai Tnv AvakAnon
» Eival To appoviko pyéoo (harmonic mean) Tng avakAnong Kai
aKkpiBelag:
2PR 2

F:P R:11
TR R

« Epwtnon: MNarti apuovikd péco Kal ox1 apiBunTiko;
* Amavrnon: MNa va TTdpoupe uwnAn TiuA appovikou uéoou
xpeladopaote uwnAod P kar upnAd R.

(CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete

E-Measure

MéTtpa agloAdynong aTToTEAECUATIKOTNTAG:
E Measure (TTapauetpiké F Measure)

* [lapaAAayr) Tou F measure TToU pag ETTITPETTEI VO DWOOUNE
TTEPIOOOTEPN EUPacn (BAPOG) OTNV aKpiPEIa:

g U+BHPR _(1+p°)
B*P+R LA

P

* HmiuA tou B puBuicel To trade-off:
— B = 1: Equally weight precision and recall (E-measure = F-measure).
— B> 1: Weights precision more.
— B < 1: Weights recall more.
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Fallout




Métpa afloAdynong aTToTEAEGUATIKOTNTAG:

Fallout Rate

Ll Fallout

MpoBARuaTa NG AkpiBeiag kar AvakAnong:

— O apiBudg Twv Pn-ouvaewy eyypdewy dev AapBaveral uttTown

— H AvdakAnon dev opileTal av n ouAOyR Oev €xEl KaVEVA CUVAPES £YYPAPO.

— H AkpiBeia dev opiCetal av dev avakAnBei kavéva £yypago

no. of nonrelevant items retrieved
Fallout = f

total no. of nonrelevant items in the collection
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‘EoTw €éva puwtnua q

ZuMoyn eyypdowyv

2: 2uvaen (Me To pwTnua q)
2¢: Mn-Zuvaon

E: Eupebévra (ato 10 ZAlM)

IENXC|
| 2]

Fallout =
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MéTtpa agloAdynong atmoTeAEOUATIKOTNTAG:

2nueia kal KaptruAeg AvakAnong/Akpipeiag

KauTtruAeg AkpiBeiag/AvakAnong
(Precision/Recall Curves)

Kivnrtpo:
O xpnoTtng dev «KATavaAwvel» OAn TNV aTTdvinon JovouIdg.
AvTiBeTa apxicel atrd TNV KopuPn TG AioTAG TwV ATTOTEAEOUATWY

AuTé dev AapBaveral uttéwn ato Ta uéTpa Recall kai Precision
OcwpeioTe TNV TTEPITITWON TTOU:

Answer(System1,q) = <NNNNNNNRRR>
Answer(System2,g) = <RR R NN NN N N N>

R: oupBoAicel éva relevant £yypago

N: oupBoAiCel £va non-relevant £yypago ||

H AkpiBeia kai n AvakAnon Twv duo ouaTnudatwy sival n idia!  :(

(CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete
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1 ’ A i ',-‘a ) . . . Ve
2nueia kai KaptoAeg AvakAnong/Apipeiag (I) ©M Recall/Precision Points and Curves: Mapd&deiyua
(Recall/Precision Points and Curves) 55
Avriperaommion NpoBAnparog: Xprion Recall/Precision Curves I Eoto [Zuvaer[=6
n doc# relevant Recall Precision
. . 1 588 x —— R=1/6=0.167; P=1/1=1
Tpomrog utroAoyiopou: 2 %89 x R=2/6=0.333;  P=2/2=1
1) Na dobcioa emepwTnon, TTaipvouue Tn diatetayuévn Aiota atmo 1o Al 3 576
2nueiwaon: av dgv TTdpoupe OAN TNV atrdvrnon aAAG éva TUAUA TNG, TOTE TO GUVOAO TWV 4 590 «x R=3/6=0.5: P=3/4=0.75
EupeBéviwv aANGlel, kai dpa Ba TTapoupE BIGQOPETIKEG recall/precision YETPROEIG 5 986 = .
6 592 x — R=4/6=0.667; P=4/6=0.667
2) Znueiwvoupe KABe £yypa@o TG AioTag TTou gival auvagés (Baoel Tng 7 984
XEIPOVOKTIKA JOpKaPIoUEVNG TUANOYAG) 8 988
9 578
3) YmroAoyiloupe éva Celyog Tiuwv AvakAnong/AkpiBeiag yia ka0e Béon Tng 10 985 o
dlaTeTaypEéVNG AiOTAG TTOU TTEPIEXEI £VA OUVAPES £YYPAPO. 11103 Missing one
1 591 relevant document.
Never reach
S ;;S X ——— R=5/6=0.833;  P=5/13=0.38 (00, recall
(CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete 25 CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete 26
l.-::(, - . T . l.-::(, - ’ ’ 7
L Plotting the Recall/Precision Points L 2UyKplion OUO CUOTNUATWY
® >yoTtnua 1
R=1/6=0.167, P=1/1=1 S|e @ o TuoTnua 2
R=2/6=0.333; P=2/2=1 2 °®
e
o ° Mg ; .
R=3/6=0.5;  P=3/4=0.75 o WG VA TA GUYKPIVOUHE,
S|l o @ /
[ ] 5 o
R=4/6=0.667; P=4/6=0.667 'S ° o
a
—5 . - - [
R=5/6=0.833; P=5/13=0.38 Recall
[ J
© O
Recall
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Interpolating a Recall/Precision Curve

Interpolating a Recall/Precision Curve (ll)

2KOTTO¢: AuvatotnTa oUyKpIong dIAQOPETIKWY CUCTNUATWYV
TpoTtToC:
Xprion KavoVvIKOTTOINUEVWYV ETITTEQWYV aVAKANONC (standard recall levels)
Mapddeiypa kaBiepwpévwy emTTEdWY avakAnong (TTARBoG emiTTédwv: 11):

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

YTtroAoyiCoupe piag Ty akpiBelag yia kabe  standard recall level:

2UYKEKPIPEVA, WG akpiBeia oTo j emTiTTed0 avakAnong opioupe TN PEYIOTN akpiBeia TTou
eM@aviCeTal peTaglu Twv BaBuwyv avakAnong j kai j+1
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* AuTO oTtnpideTal oTnV TTOPATAENON OTI 000 N AVAKANOT MEYOAWVEI
TO00 N aKpifela PeIWVETAI

* [a autd gival AoyiKO va OTOXEUOUUE TTPOG IO KAUTTUAN
TTapePPoAig (interpolation) TTou didel pia povoTova @Bivouca
ouvapTnon

P(r;)= max P(r)

rjsrsn1
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Interpolating a Recall/Precision Curve: MNapddeiypa

o real
e interpolated

Precision

©IR=0.167; P=1

. 1R=0333; P=1

. IR=0.5; P=0.75
| R=0.667; P=0.667
| R=0.833; P=0.38

03 04 05 06 07 08 09 L0 Recall

Znueiwon: Ao Ta 5 Ceoyn (P,R) trou gixaue TAyaue ota 11
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T1 kGvouue av Exoupue TTOAAG epwTnuara arn cuAAoyn
agioAoynong;




Méon KautruAn AvakAnonc/Akpielag 2UYKPION 2UCTNUATWYV

1 4

* [1pokUTITEl AEIOAOYWVTAG TNV OTTOTEAECUATIKOTNTA TOU CUCTHHOTOG
ue éva ueydAo TTARBOC ETTEPWTATEWY L 087 - ZANT - ZAN2
2 0.6 -
o
* YTroAoyiCoupue péon akpipeia o kaBe standard recall level yia & 047
OAEG TIG ETTEPWTNOEIG 0.2 1
0 _—
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1

» 2xedidfoupue Tn péon precision/recall KauTTUAN N oTToia EKPPALEI

TNV €1Mid00N TOU CUCTAPATOG OTN GUAAOYNA Recall

* H KauTrUAn TTOU €ival Mo KovTa 0TNV TTAVW-O£CIA ywvia Tou
YPOPAMUATOG UTTOONAWVEI KOAUTEPN ETTIOOON

To ZAlN2 gival kaAUTepo ato 1o 2AlM1
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2Uykpion 2uoTtnuatwv (1) 2 Uykplion ZuoTtnuatwy ()
1 . : . - 1 -
. VSR 0.8 - ~ ZAM1 = ZAM2
N F-'os‘;u’SFt; S e [=1
o8 L® PosSlemVSR — = 1 £ 0.6 1
S 0.4
% =%
os - Tea ] 0.2 -
.E 0 T T T T T T T T T 1
& 0.1 02 0.3 0.4 0.5 0.6 0.7 0.8 09 1
i s & | Recall
TSg. To ZAII2 éyel koAvTepN akpifela ota younAd eninedo avakAnong
02 I3 T 1 To ATl éyer kaidtepn axpifeta ota VYNAA emineda AVAKANONG
0 1 1 1 I = i
] 0.2 0.4 06 0.8 1
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Recall-Fallout graphs

* S. Robertson, ECIR’2007
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R-Precision & Precision Histograms

MéTtpa agloAdynong aTToTEAECUATIKOTNTAG:
R- Precision

Métpa agloAdynong aTroTEAECUATIKOTNTAG:
R- Precision (Il)

Epwtnua: MtropoUpe va aflohoyfcoupe Eva ouaTnua Pe éva uévo apibud;

(o otroiog va AapBdvel uTTdWn TN OEIPA TWV EYYPAQPWY TNV atrdvinon;)
* R-Precision: H akpiBeia otnv R Béon Tng diaTagng tng atrdvinong
MIag eTTepWTNONG TToU £€Xel R (0T0 TTARBOC) ouvaen £yypaga

doc # relevant

R =# of relevant docs = 6

n

1 588  x
2 589  x
3 576

4 590 X
5 986

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

8 988

9 578

10 985
11103

12 591

13 772 X

-
£

990
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* EpwtAiuara:
— Av €xoupe TTOAAEG ETTEPWTHOEIG agIOAOYNONG, TTWG UTTOAOYICETaI
auTO TO UETPO;
— Mwg PTTOPOUUE Va CUYKpivoupe 2 ouoThuaTa Baoel Tou R-
Precision ;
* Amdvtnon:
— XpNOIPOTTOIWVTAG TTOAAEG ETTEPWTHOEIG AEIOAOYNONG HTTOPOUUE
va oxedlaooupe 1o loTtoypaupa Akpipeiag (Precision Histogram).
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2UYKPION ZUCTNPATWY
loToypapuata AkpiBelag (Precision Histograms)

2UYKPIOoN ZUoTNPATWY
loToypdaupara AkpiBelag (I1)

‘EoTtw 2 ouotrpaTa A kai B kai K emepwTroeig agloAdéynong q1..gk

TpOTTOG UTTOAOYIOHOU TOU I0TOYPAUMATOG aKPIREIag:
* NakdBei=1¢wck
— Ri =10 TANB0OG TWV CUVAPWY gyypPAPWYV TNG ETTEPWTNONG Qi
— RIiPA ;= To Ri-precision Tou cuoTtrpaTtog A yia v qi
— RIiPB := To Ri-precision Tou cuoTtrpatog B yia v qi
— OpiCoupe Tn diapopd wg €¢ng: RiDiff := RiPA - RiPB
» Kdavoupe Tnv ypagikA mapdotacn Twv (i,RiDiff) (yia i =1..k)
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Mapadeiyua pe 10 eTEPWTAOEIG:
RiD;'f];

“ ol Qillial

2 3 |4 5 6 7 8 9 10 Qquery number

2AlNB
-1
MtropoUpe KaToTIV va Tagivourooupe wg TTpog RIDIff woTe va h
TIAPOUNE £va TTIO TTOPACTATIKO dIdypaupa ’ U
(CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete 42

Expected Search Length
Avapevopevo pnkog avalnitnong [Cooper 68]

Expected Search Length

* Opioudg
— To péoo TTANB0G eyypaPwy TTOU TTPETTEI VA £EETACTOUV TTPOKEINEVOU VO
QVAKTAOOUNE £€Va CUYKEKPIPMEVO TTARB0G TUVAPUWIV EYYPAPWV.
* [lapaTtnpnoeig
— Aev gival évag apiBudg aAAd cuvdapTnaon Tou aplBPoU Twy ouvaewy
EYYPAQWY TTOU £TTIBUPOUNE
— Mrropei va TapacTaBei e Trivaka f ge ypaenua
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Expected Search Length (ll)

— MTropei va TTapacTaBei Pe Tivaka f e ypdenua

* Mivakag (oTa TPpWTa duo aTOIXEIA TNG ATTAVTNONG
Rel Docs SeaW UTIaPXEl éva OUVAQEG)

1 2.0

2 4.2 \ >1a 4.2 TpWTa £yypaga utrdpyouv dUo

3 5.4 ouvaern.

4 6.6 To 4.2. gival gite pégog 6pog (TTou

5 78 TIPOEKUWE KAVOVTOG TTOAAEG UETPATEIG)
f/kar Adyw eyypdowv TTou éAaBav idio
Babué ouvageiag.

*  MrtropoUpe OPwWG va UTTOAOYICOUE Kal £vav «UEGO OPO»:
— (211 +4.2/2+54/3+6.6/4+7.8/5)/5=
- (2+21+1.8+1.65+ 1.56)/5=9.11/5=1.82
— Xovdpikd, 0 XpNoTng xpeiadetal va e¢eTdlel 82% mapatrdvw éyypaea atro Ta

emdIwkoOueva ouvagn (T1.X. av B€Ael 20 Ba xpelaoTei va egeTdoel Ta TTpWTA
1.82*20=36 £yypagpa)

(CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete
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H évvoia Tou expected search length pag givail emTiong xprioiun TTPOKEIYEVOU VO
KAVOUUE AKPIBEIG YETPAOEIG OTNV TTEPITITWON TTOU Ol ATTAVTACEIG TOU CUCTAUATOG
O¢gv gival Pia ypauuIKr akoAouBia eyypd@wy, aAAG pia ypaupikh akoAouBia
OUVOAWV EYYPAQWV.

Mapaderypa

* Answer(System1, q) = < d8, d2, {d3, d4}, d1>
— Auté onuaivel 6T Ta d3 kai d4 éAaBav Tov idIo Babud cuvaeeiag (Gpa BpiokovTal Kal
Ta dUo otnv 3" Béon TnG Katdragng)

* Answer(System2, q) = <d1, {d2, d3}, d8 >

« Epwtnon: Av époupe ot n q éxel 600 auvaen éyypaea, ouykekpiuéva ta d1 kai
d3, moid eivai n R-Precision tou System1 kai moia Tou System2 ?
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M0 UTTOKEIYEVIKA PETPA ZUVAPEIAC

User-Oriented Measures

* Novelty Ratio (roocootd “kaivorouiac”):
To T0000TS TWV AVOKTNUEVWY Kal GUVAQWY eyypaewyv (E NE) Twv oTroiwyv
TNV UTTapgn o xprnoTng ayvoouae (Trpiv TRV avadAtnan).
— MeTtpdel TV IKavoeTNTa £UPECNG VEAGS TTANPOQYOpPIag o€ Eva BEuQ.

* Coverage Ratio (TToooaTé KAAuwng):

To TT0000TS TWV AVOKTAUEVWY KOl UVAQWYV eyypagwy (E NZ) oe axéon pe 10
OUVOAO TWV OUVAPWYV EYYPAPWY TA OTTOIA Eival YVwOTA OTO XPHOTN TIPIV TNV
avalnTnon.
— Relevant when the user wants to locate documents which they have seen before
(e.g., the budget report for Year 2000).
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'

AMNAoI TTapayovTeg agloAdynong

* AvBpwrmivn mmpoorrabBeia(User effort):

Work required from the user in formulating queries, conducting the search, and
screening the output.

» Xpovo¢ amokpiong (Response time):
Time interval between receipt of a user query and the presentation of system
responses.

* Mopen mapouaiaon¢ (Form of presentation):

Influence of search output format on the user’s ability to utilize the retrieved
materials.

* KaAuwn ouAdoyng (Collection coverage):
Extent to which any/all relevant items are included in the document corpus.
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Aokiuaciec AtroteAsouarikoTnTac-2UAAoyES
Avagopac (TREC)

'

Ll Aokiyaoieg emdooewyv (Benchmarking)

Aokipacieg Emdooewy

* H avaAurikn aéioAdynon emidoong gival dUokoAn ota ZAl1 dIoTI
TTOAAG XOPAKTNPIOTIKA (CUVAQPEIA, KOTAVOUT AEEEWV, KATT) BUOKOAQ
TTpocadlopiovTal Ye HaBnuartikr akpipeia

* H emdooeig ouvnBwg YeTpwvTal Ye AoKiuaoiss Emdooswv
(benchmarking). H agioAéynon TN aTToTEAEOUATIKOTNTAG
agloAoyeiTal 0€ CUYKEKPIPNEVEC OUANOYEC EYYPAPWY, ETTEPWTHOEWV
Kl KPIOEIG oUVAQEIag

* Ta amroteAéopara gival Eykupa POvo oTo TTEPIBAAAOV TTOU £YIVE N
agloAdynon.
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* A benchmark collection contains:
— A set of standard documents and queries/topics.
— Alist of relevant documents for each query.
» Standard collections for traditional IR:
— Smart collection: ftp://ftp.cs.cornell.edu/pub/smart
— TREC: http://trec.nist.gov/

Retrieved Precision
Standard . result and recall
document Algorithm
collection under test
Standard /

queries Standard
result
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W Ta mpoBAfuaTa Tou Benchmarking L)) Early Test Collections

o £ < ; £ < * Previous experiments were based on the SMART collection which is fairly small.
Ta G'ITOTE)\:‘ZO'}JGTG g g&lo)\ovr]ong gival éykupa uévo yia 1n (ftoftp.06.00mell edu/publemart
ouyKekpiuévn dokipaaoia agloAdynong

O kataokeur| evég benchmark givar duokoAn kai xpovoBopa (Qllection Number Of Number Of Ry tas
CACM 3,204 64 1.5
CISI 1,460 112 1.3
* Ag@opouv Kupiwg keipeva ota AITAIKA CRAN 1,400 225 1.6
MED 1,033 30 1.1
TIME 425 83 1.5

» Different researchers used different test collections and evaluation techniques.
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The TREC Benchmark

- TREC: Text REtrieval Conference (http://trec.nist.gov/)
Originated from the TIPSTER program sponsored by

Defense Advanced Research Projects Agency (DARPA).
TREC :
htto://t - / * Became an annual conference in 1992, co-sponsored by the
PRI [0 National Institute of Standards and Technology (NIST) and DARPA.

* Participants are given parts of a standard set of documents
and TOPICS (from which queries have to be derived) in
different stages for training and testing.

* Participants submit the P/R values for the final document
and query corpus and present their results at the conference.
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O1 o16x01 TOU TREC

Ta mTAeovekTApata Tou TREC

* Provide a common ground for comparing different IR  techniques.
— Same set of documents and queries, and same evaluation method.

* Sharing of resources and experiences in developing the benchmark.
— With major sponsorship from government to develop large benchmark
collections.

* Encourage participation from industry and academia.

* Development of new evaluation techniques, particularly for new
applications.
— Retrieval, routing/filtering, non-English collection, web-based
collection, question answering.
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Large scale (compared to a few MB in the SMART Collection).
Relevance judgments provided.

Under continuous development with support from the U.S.
Government.

Wide participation:

— TREC 1: 28 papers 360 pages.
— TREC 4: 37 papers 560 pages.
— TREC 7: 61 papers 600 pages.
— TREC 8: 74 papers.
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TREC Tasks

TREC Tracks

« Ad hoc: New questions are being asked on a static set of data.

* Routing: Same questions are being asked, but new information is
being searched. (news clipping, library profiling).

* New tasks added after TREC 5 - Interactive, multilingual, natural
language, multiple database merging, filtering, very large corpus (20
GB, 7.5 million documents), question answering.
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» Cross-Language Track
— the ability of retrieval systems to find documents that pertain to a topic
regardless of the language in which the document is written.

— Also studied in CLEF (Cross-Language Evaluation Forum), and the NTCIR
workshops.

Filtering Track

— user's information need is stable (and some relevant documents are known)
but there is a stream of new documents. For each document, the system
must make a binary decision as to whether the document should be retrieved
(as opposed to forming a ranked list).

Genomics Track

— study retrieval tasks in a specific domain, where the domain of interest is
genomics data (broadly construed to include not just gene sequences but
also supporting documentation such as research papers, lab reports, etc.)
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TREC Tracks (Il)

TREC Tracks (lll)

HARD Track

— achieve High Accuracy Retrieval from Documents by leveraging additional
information about the searcher and/or the search context, through techniques
such as passage retrieval and using very targeted interaction with the
searcher.

Interactive Track

— A track studying user interaction with text retrieval systems. Participating
groups develop a consensus experimental protocol and carry out studies with
real users using a common collection and set of user queries.

Novelty Track
— ability to locate new (i.e., non-redundant) information.
Question Answering Track

— a step closer to information retrieval rather than document retrieval. Focus on
definition, list, and factoid questions.
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+ Terabyte Track

— investigate whether/how the IR community can scale traditional IR test-
collection-based evaluation to significantly larger document collections
than those currently used in TREC. The retrieval task will be an ad hoc task
using a static collection of approximately 1 terabyte of spidered web pages
(probably from the .GOV domain).

¢ Video Track

— research in automatic segmentation, indexing, and content-based retrieval of
digital video. Beginning in 2003, the track became an independent
evaluation (TRECVID).

 Web Track

— A track featuring search tasks on a document set that is a snapshot of the
World Wide Web.
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XapakTnpioTika TnG ouAAoync TREC

More Details on Document Collections

* Both long and short documents (from a few hundred to over one
thousand unique terms in a document).

e Test documents consist of:

WSJ Wall Street Journal articles (1986-1992) 550 M
AP Associate Press Newswire (1989) 514 M
ZIFF Computer Select Disks (Ziff-Davis Publishing) 493 M
FR Federal Register 469 M
DOE Abstracts from Department of Energy reports 190 M
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.

Volume 1 (Mar 1994) - Wall Street Journal (1987, 1988, 1989), Federal Register (1989), Associated
Press (1989), Department of Energy abstracts, and Information from the Computer Select disks (1989,
1990)

Volume 2 (Mar 1994) - Wall Street Journal (1990, 1991, 1992), the Federal Register (1988), Associated
Press (1988) and Information from the Computer Select disks (1989, 1990)

Volume 3 (Mar 1994) - San Jose Mercury News (1991), the Associated Press (1990), U.S. Patents
(1983-1991), and Information from the Computer Select disks (1991, 1992)

Volume 4 (May 1996) - Financial Times Limited (1991, 1992, 1993, 1994), the Congressional Record of
the 103rd Congress (1993), and the Federal Register (1994).

Volume 5 (Apr 1997) - Foreign Broadcast Information Service (1996) and the Los Angeles Times (1989,
1990).
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approx. 30,000 documents
approx. 235 MB
Federal Register (1994)
approx. 55,000 documents
approx. 395 MB
Financial Times (1992-1994)
approx. 210,000 documents
approx. 565 MB
Data provided from the Foreign Broadcast Information Senvice
approx. 130,000 documents
approx. 470 MB
Los Angeles Times (randomly selected articles from 1989 & 1990)
approx. 130,000 document
approx. 475 MB

TREC Disk 5
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TREC Disk 4,5 Aciyua Eyypdoou (oe SGML)
<DOC>
<DOCNO> WSJ870324-0001 </DOCNO>

TREC Disk 4  |Congressional Record of the 103rd Congress <HL> John Blair Is Near Accord To Sell Unit, Sources Say </HL>

<DD> 03/24/87</DD>

<SO> WALL STREET JOURNAL (J) </SO>

<IN> REL TENDER OFFERS, MERGERS, ACQUISITIONS (TNM) MARKETING, ADVERTISING (MKT)
TELECOMMUNICATIONS, BROADCASTING, TELEPHONE, TELEGRAPH (TEL) </IN>

<DATELINE> NEW YORK </DATELINE>

<TEXT>
John Blair &amp; Co. is close to an agreement to sell its TV station advertising representation operation
and program production unit to an investor group led by James H. Rosenfield, a former CBS Inc.
executive, industry sources said. Industry sources put the value of the proposed acquisition at more
than $100 million. ...

</TEXT>

</DOC>
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Aciyua etrepwtnong (with SGML)

TREC Properties

<top>

<head> Tipster Topic Description

<num> Number: 066

<dom> Domain: Science and Technology

<title> Topic: Natural Language Processing

<desc> Description: Document will identify a type of natural language processing technology which is
being developed or marketed in the U.S.

<narr> Narrative: A relevant document will identify a company or institution developing or marketing a
natural language processing technology, identify the technology, and identify one of more features
of the company's product.

<con> Concept(s): 1. natural language processing ;2. translation, language, dictionary

<fac> Factor(s):

<nat> Nationality: U.S.</nat>

<[fac>

<def> Definitions(s):

</top>
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» Both documents and queries contain many different kinds of
information (fields).

» Generation of the formal queries (Boolean, Vector Space, etc.) is the
responsibility of the system.
— A system may be very good at querying and ranking, but if it generates poor
queries from the topic, its final P/R would be poor.
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Two more TREC Document Examples Another Example of TREC Topic/Query

ZIFF Communications Company San Jose Mercury News <top=

<DOC> <DOC> <head> Tipsfer Topic Description

«DOCNO» ZF108-708-077 </DOCNO> <DOCNO> SIMNS1-0B364024 «/DOCNO» <noms Number: 107

«DOCID>08 TOB 077.40;<DOCID> <ACCESS> 08364024 </ACCESSs s

<JOURNAL>Business Weak Dac 31 1880 n3 184 pea{12).aM; | <CAPTION> Phote; PHOTO: Associated Press; ANOTHER «dom> Domain: Science and Technology

</ JIURNA L= TURNOVER - Kansas City's Leonard <title= Topic: Design of the "Star Wars " Anfi-missile Dafense System

«TITLExFujitsu means businass for America. (Special Griffin (88) closas in on Aaidars quartarback Todd Marinovich, «dh Da: infion:

Adverising Saction by Fujitsu Lid) {incluces related articlas on wheo fumbled on escs Scr_’p HOT. ) ) ) . )

the company's businass relatonships with Papsi-Cola, Gonvex | the play. Marinovich also threw four intercaptions. Document wi#l provide informaion on fhe proposed configuralion, componenis, and
Computer, Greanvile EMS, and Sequant Gomputer </CAPTION fechnology of the U.5 s "siar wars” anfi-missile defense sysiem.

Systams)&M; <DESCAIPT> PROFESSIONAL; FOOTBALL; PLAYOFF; S

</TITLEs GAME; RESLULT: BRIEF </DESCRIPT> <narrs Nagalive: o
<TEXT> <LEADPARA> Too much excitement on top of too much cokd proposed configuration, components, and fechnobgy of the US.'s “sfar wars” anii-missile
«<ABSTHACT=In establishing itself as a majpr manufacturar in madication may have caused the rapid heartbeat that foroed dafonse sys!em Tha desgn and !echno!ogy fo be used in the anfi-missile dafonse sys!em

the computer hardware market, Fujitsu Lid boasts a long list of Kansas City linebacker Derrick Thomas out of the

corporate customers.&F; The company's client base includes advocafed by the Reagan adminisiration, the Sirategic Defense Indiainve (SD1), ako known
M€l Talecommunications Corp., Page Composition, Johns ralizble place-kicker, kicked an 18-yard field goal at 10:26 of the as “sfarwars.” Changes of consifuent fechnologias, are also refevant documenlis.
Hopkins Hospital, Tiara Computer Systems Inc., PapstCola, fourth quarter, but ha missed two fiald goals in the first hakf, “CO, oen -
Convax Computar, Greanville EMS, and Sequent Computar from 33 and 47 yards = CO.H !(S)' PRPR .
Systems Inc. The company strasses its good customer relations | .. i S{f@ffjl‘gfc Defense J‘nr!:a!:ve, S_D-", _Sfar_wars: peace shicld .
and product development aspacts, as wall as its <TEXT> 2 kinelic energy wesapon, kinalic kif, drected enargy weapon, laser, parficle beam, ERIS
talecomimin catians products. 20: A HoTo JFEATURE fexoatmospheric recniry-vehicle interceptor system), phased-array radar, microwave
I TEXT> WORD.CT> 539 «</WORAD.CT> 3. anki-safellite {ASAT) waapon, spaced-hased fachnology, sirafagic defense fachnologies
<DESCRIPT> <DATELINE> Suncay, December 29, 1891 00364024,5.01 «facs Faclor(s):
Company. Fujitsu Ltd. (Marketing).&0: </DATELINE> ; P
Topic.  Markating Strategy <COPYAGHT> Copyright 1961, San Jose Marcury Naws <n3t= Na!:ona.‘:!y. Us
Customar Relations </COPYRGHT> =nat>
photogra ph.&M; <LANGUAGE> ENG </LANGUAGE> «defs Definifions):
«IDESCRIFT> </D0C> < ( )
</DOCx op>
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AtroteAéopara AgloAdynong evog 2Al Bdaoel tou TREC D) -
1 hoc resulis — Fujitsu Laboratoricas. Lid.
[ Summary Statistics
. - . Bun Nurnbe Flabfard2 "
+  Summary table statistics: Number of topics, number of documents retrieved, Run Desociption  Autamatic, tits + doss
number of relevant documents. Number of Topics _30
Total mimber of docurnents over all topics 0z
Retrieved: 50000
L. L. Rrelevant: 4728 asd
» Recall-precision average: Average precision at 11 recall levels (0 to 1 at 0.1 Rel ret: 2950 5
|nCrementS). Recall Level Procision Averages Document Level Averages ‘E a4
A0 A
Rrcall Precision Procision
Q.00 Q.7796 At 5 docs 0.5480 aad
« Document level average: Average precision when 5, 10, .., 100, ... 1000 20 Py A 10 does pagnc
documents are retrieved. 0.30 0.3954 At 20 docs 0.4200 o . . . .
Q.40 0.3397 At 30 daocs 0.3887 an a2 ad us as L4
0.50 Q2863 At 100 dacs 0.2490 Recall
L. i ) L. . 0.60 02291 At 200 docs 0.1777 Hecall-Precisioh Curve
* Average precision histogram: Difference of the R-precision for each topic and 0.0 04148 Ar 500 dace 91011
the average R-precision of all systems for that topic. 0.90 0.0720 R Procisin ([prorion 2hr W
1.00 00224 R docs retrieved {where R
Average precision aver all i= the number of relevant
relevant docs docurnentsit
non interpalated | 02630 Exact I 0.3203 o
o1 |,_‘\I.,I.\ ‘.'l\ll.ll o ||.._||I|_|
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TREC 2008
http://trec.nist.gov/call08.html

Blog Track

— The purpose of the blog track is to explore information seeking behavior in the
blogosphere.

Enterprise Track

— The purpose of the enterprise track is to study enterprise search: satisfying a user
who is searching the data of an organization to complete some task.

Legal Track

— The goal of the legal track is to develop search technology that meets the needs of
lawyers to engage in effective discovery in digital document collections.

Million Query Track
— The goal of the "million query" track is to test the hypothesis that a test collection built
from very many very incompletely judged topics is a better tool than a collection built
using traditional TREC pooling.
Relevance Feedback Track

— The goal of the relevance feedback track is to provide a framework for exploring the
effects of different factors on the success of relevance feedback.
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