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« Tigéurrnperei n aéloAoynon;
— aéloAdynon armroreAeouanikOTNTAS
» Auokodieg 1ng aéioAdynong
« AéloAdynon péow Xeipovaktik@ Mapkapiouévwy 2uAAoywv
*  Mérpa aéioAdynong ammoreAeouarikotnTag
— AvakAnon & AkpiBeia & (Recall & Precision)
— KautruAeg AkpiBeiag/AvakAnong
* 2UyKpIon ZUoThUATWV
— EvaMdakrika pérpa
* R-Precision (Precision Histograms)
* F-Measure

* E-Measure
» Fallout, Expected Search Length

— User-Oriented Measures
» Aokiuaoieg ArroreAeouarikotnrag-2uioyéc Avagpopds (TREC)
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Tutrolr Aglohdynong

« ATtrodoTikotnTag (efficiency)

— Edw aglohoyoupe TIg TMIOO0EIC TOU CUCTAPATOGS (system performance)
— Métpa: xpOvog atrdéKpIong, aTTOBNKEUTIKOG XWPOG, ...

» KooToug
— KdéoTog avarmrugng
» oxedlaopou, uhotroinong, dokipwy (testing), agloAdynong
— /AeIToupyIka £¢oda
* €COTTAIOPOU, TTPOCWTTIKOU, KTA

+ AmoreAeopartikoTnrag (effectiveness)
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T1 eCuttnpeTei N agloAdynon ATTOTEAECUATIKOTNTAG;

* YTapxouv TTOAAG povTéAa uTToAOYIOUOU Tou BaBuou cuvAageliag,

TTOAAOI aAyOpIBOI Kal akOa TTEPICCOTEPA cuoTHaTA. [oIo gival To
KOAUTEPO;

 [loiog gival 0 KAAUTEPOG TPOTTOG YIA:

— EmAoyn Twv 6pwv Tou gupeTnpiou (stopword removal,
stemming...)

— MNpoodiopiopd Twv Bapwyv Twv 6pwv (Term weighting) (TF, TF-
IDF,...)

— YTroAoyiopo Tou BaBuou ouvagelag (dot-product, cosine, ...)
Baoel Tou o1ToioU B Yivel N KATATAEN TWV EYYPAPWV;

» [16oa £yypaga TG atrdKPIoNS EVOC CUCTANATOC TTPETTEI VA £CETAOEI
0 XPNOTNG TTPOKEIUEVOU va BpeEl JEPIKA/OAQ Ta ouvar] £yypaga;
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O1 AuokoAieg TnG AgloAdynong

H atroTeAEOPATIKOTNTA ECAPTATAI ATTO TN CUVAPEIA TWV AVOKTNHEVWV
EYYPAPWV

— Agv UTTapXEl TUTTIKOG OPIOHOG TNG OUVAPEING

2 TNV ouaia N ouvagela dev gival duadikr) aAAG ocuveXg
Aképa kal av fitav duadikr, N Kpion TNG PTTOPEI va PNV €ival EUKOAN

ATTO TNV TTAEUPA TOU XPAOTN N CUVAPEIa gival:
— UTTOKEIMEVIKN: OIOQOPETIKA aTTd XProTn o€ XpAoTN
— TeploTaoiakn (situational): oxeTiCeTal e TIG TPEXOUOEG AVAYKES TOU XPHOTN
— YVwoTIKA (cognitive): e€apTdTal atrd TNV avTiAnyn/cupTrepipopd TOU XPRoTN
— Suvapiki: JETABAAAETAI UE TO XPOVO (OeV €ival avaAloiwTn)
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ACloAoynon péow XelpovakTiKA MapKapiopéVwy ZUAAOYwWV




AcloAoynon Bdaoel XelpovakTiKa Mapkaplopgévwy 2UAAoywy (Human
Labeled Corpora)

TpoTrog:
1) ETréAe€e Eva oUYKEKPIPEVO OUVOAO eyypd@wy C (Katd TTpoTiunon Tou idiou
YVWOTIKOU TTEdioU).
2) AlaTUTTWoEe €va oUVOAO ETTEPWTACEWY YIa autd Q
3) Bpeg évav 1} TepIocoOTEPOUG €10IKOUG (experts) Tou yVwoTIKOU TTediou, Kal BAAE
TOUG VO POPKAPOUV T oUvVa®r £yypaga yia KABe epwtnon
2uvnBwg, ol KPioeIg Toug gival (Zuvagég, Mn-ZuvagEg)
Apa TO atToTéAeopa TNG dIadikaoiag auTrg gival éva OUVOAO atTd TTAEIADES TNG HOPPNG:
(c,q,Relevant) 1 (c,q,lrrelevant), 6mrou ¢ €C, q €Q.

4) XpnoigoTtroinoe auTr Tn UAAOYN yia TV agloAdynon TG aTTOTEAECUATIKOTNTAG
evog ZAll.

Badloupue 10 ZAIll va eupetnpidoel Tn cuAAoyr] C, KaTOTTIV TOU OTEAVOUE ETTEPWTAOEIS ATTO
10 Q KaI aloAoyoUUE TIG ATTOKPIOEIS TOU BACEI TWV KPIOEWYV TTOU €X0OUV KAVElI AN OI €I0IKOI.

AUOKOAieG:
H trapatrdvw péBodog atraitei PeyAaAn avlpwITivn TTPOCTTIABEIA VIO HEYAAEG
OUANOYEG EYYPAPWV/ETTEPWTACEWV.
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AcloAoynon Baoel XelpovakTika Mapkaplopgévwy 2UAAoywyv (Human
Labeled Corpora)

4) XpnoigoTtroinoe auTr) TN cUAAoYN yia TNV agloAdynon TG ATTOTEAECUATIKOTATAG
evog 2ATl1.

Baloupe 1024 Q eupeTNPIAcEl TN oUAAoyA C, KaTOTTIV TOU OTEAVOUUE ETTEPWTACEIG ATTO
10 Q KO( a&loAoyouUug) TIG OTTOKPICEIG TOU BACEI TWV KPIOEWV TTOU €X0UV KAVEI 1dN oI €1I0IKOI.

Nwg;
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METpa agloAdynoNnG ATTOTEAECUATIKOTNTOC

METpa agloAGynonNgG aTTOTEAECUATIKOTNTAG:
AkpiBeia (Precision) kai AvakAnon(Recall)

« AkpiBeia (Precision):
AiaiobnTIKA: H IkavoTnTa avakTnong JOvo cuvapwy eyypaewy

» AvdakAnon (Recall):
AlaioBnTIKA: H IKavdTnTa eUpeong OAWY TWV CUVAPWY EYYPAPWY TNG
OUAANOYAG
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AkpiBeia (Precision) kai AvakAnon(Recall)

‘EO0Tw €va epwtnua q

2UAN\oyn eyypdowyv

2. 2uvaon (MeE To epwTNUa q)
(Mag Ta €xouv dLWOEl Ol €1BIKOI)

E: Eupebévta (atrd 1o 2AlT)

Axpifela =

P(recision)
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IENZX|

Avaxkinon = I[ENZ| E| ;F |

R(ecall)

Yannis Tzitzikas, U. of Crete
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[TePITTTWOEIG
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P=0, R=0 (xeipbdtepn TrEPITITWON)

P=low, R=1 (n emiteuén R=1 civai eukoAoTaTN)

P=1, R:low

P=1, R:1 (1davikr) TTepitrTwaon)

Yannis Tzitzikas, U. of Crete
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AvTitrapaBoAn (trade-off) peragu Babuou avakAnong kai
BaBuou akpipelag

Returns relevant documents but

misses many useful ones too The ideal

D

Precisioﬁs/

\D\
Recall Returns most relevant

documents but includes
lots of junk
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O Mpoodiopiopdg TNG AvakAnong ival Kapid opd dUCKOAOG
(duokoAOTEPOC TNG AKPIEIag)

O ouvoAIKOG apIBUGS TwV eyypAPWY TTOU gival ouvagn PeE Jia
ETTEPWTNON MTTOPEI VA €ival AyvwoTog
— I.x. Autd cupBaivel pe Tov loTO

Tpd1ro1 AVTINETWTTIONS auToU Tou MpoBAAuaTog
« AciypyatoAnyia (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.

[Tpomrou¢ auvdBpoiong diarGéewv (rank aggregation) 6a douue oTo uddnua
Tepi pETa-unxavwy avalnrnong]
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Oa umropouocaue Ue évav yovo aplbud va xapakTnpioouuEs Tnv

ATTOTEAEOUATIKOTNTA EVOS OUCTHMATOC,

F-Measure




METpa agloAGynong ATTOTEAECUATIKOTNTAG:
F-Measure

* Métpo 1mou Aappavel uttdwn Tnv Akpieia kair Tnv AvAakAnon
» Eival o appoviké péoo (harmonic mean) tng avakAnong Kai

aKpiBelac:
2PR 2

* Epwtnon: MNarti apuovikd pEco kal Ox1 apliBunTiko;
« Atmravrnon: lNa va Tapoupe uwnAn TiIur appovikou JEoou
xpelalopaote upnAo P kar uynAd R.
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E-Measure




METpa agloAGynong ATTOTEAECUATIKOTNTAG:
E Measure (TTapapetpikd F Measure)

* [MapaAAayry Tou F measure 1Tou Pag ETTITPETTEI VO DWOOULE
TTEPIOOOTEPN EM@acn (B&pog) oTnv akpipeia:

o (I+B5)PR _(1+5°)
B*P+R L1

P

« HmiyAi 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




METpa agloAGyNonNG aTTOTEAECUATIKOTNTAG:

Fallout Rate

MpoBAjparta Tng AkpiBelag kar AvakAnong:
— O ap1Budg TWV PN-cuvaPWY eyypa@wyY v AaUBAvVETAl UTTOWN
— H AvakAnon dev opileTtal av n cuAAoyr Oev £XEI KAVEVA CUVAQPECS EyyYpPaQo.
— H AkpiBeia dev opileTal av dev avakAnBei kavéva £yypagpo

no.of nonrelevant items retrieved

Fallout = : : :
total no. of nonrelevant items in the collection
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Fallout

‘EO0Tw €va epwtnua q

2UAN\oyn eyypdowyv

2. 2uvaen (ME To epwTnUa q)
2% Mn-Zuvaon

E: Eupebévra (atrd 1o 2AlT)

IENX|
| 2|

Fallout =
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KaptuAeg AkpiBeiag/AvakAnong
(Precision/Recall Curves)

MéTpa agloAdynong atroTeEAEOUATIKOTNTAG:

2nueia kar KaptruAeg AvakAnong/Akpifeiag

Kivntpo:
O xpnoTng dev «katavaAwver»y OAn Tnv ammdvinon JOVouIAc.
AvTiBeTa apyilel atrd TNV Kopu@r) TNG AioTAg TwV ATTOTEAEOUATWY

AuTO d¢ev AapBaveral uttown atmd Ta uéTpa Recall kai Precision
O@ewpPEIiOTE TNV TTEPITITWON TTOU:

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

R: oupBoAiCel éva relevant £yypago

N: oupBoAiCel éva non-relevant €yypago ||

H AkpiBeia kai n AvakAnon Twv duo cucTnuaTtwy civail n idia! :(

CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete
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2nueia kar KaptruAeg AvakAnong/Axkpipeiag (1)
(Recall/Precision Points and Curves)

Avnipetwion NpopAfuaroc: XprRion Recall/Precision Curves

Tpo1TOG UTTOAOYIOHOU:
1) Na doB¢eica eTepWTNON, TTAiPVOUNE TN dlateTayuévn Aiota atrd 1o ZArl

2nueiwon: av dev TTapoupe OAN TV atTAvTnon aAAG €va TUAWA TNG, TOTE TO CUVOAO TwV
EupeBéviwy aAAadel, kal dpa Ba TTapoupe diagopeTikES recall/precision HETPAOEIG

2) Znuelwvoupe KABe £yypago TNG AioTag TTou gival cuvagEg (Baocel TG
XEIPOVAKTIKA papKapiopévng cUANOYAG)

3) YmoAoyiCoupe éva Ceuyog TipwV AvakAnong/Akpipeiag yia kafe Béon g
dlaTeTayhEVNG AIOTAG TTOU TTEPIEXEI EVa OUVAPEG £YYPAPO.
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Recall/Precision Points and Curves: lNap&deiyua

‘EoTW |[Zuvaoen|=6

n doc# relevant Recall Precision
58 X R=1/6=0.167; P=1/1=1
%89 x R=2/6=0.333; P=2/2=1
576

1

2

3

4 50 «x —— R=3/6=0.5; P=3/4=0.75
5 986
6
7
8
9

52 X
984
988
578

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

985
103 Missing one

10
11
12 591 relevant document.
13
14

Never reach
2. x —— R=5/6=0.833;  P=5/13=0.38 |00/ recal]

990
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Plotting the Recall/Precision Points

R=1/6=0.167;  P=1/1=1 e @
S
R=2/6=0.333; P=2/2=1 § PY
2 o
R=3/6=0.5; P=3/4=0.75
o
R=4/6=0.667, P=4/6=0.667
R=5/6=0.833;  P=5/13=0.38 Recall g
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2.0yKpion OUO CUCTNNATWY

® uotnua 1

© Tvomnua 2

v oo Mwg va 10 OUYKPIVOUE;
Sle e _
2 © o
o O
o
o)
o
°© %o
Recall ]
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Interpolating a Recall/Precision Curve

2KOTTOC: AuvaTtoTnTa oUYKPIONG DIAQOPETIKWY CUCTNHATWY
Tpotrog:
Xpron KavoVvIKOTTOINUEVWY ETITTEOWV avAKANONC (standard recall levels)
Mapadelypa KaBliepwPEVWY ETTITTEOWY aVAKANONG (TTARBOG emiTédwyv: 11):

r, €{0.0,0.1,0.2,0.3,0.4,0.5, 0.6, 0.7, 0.8, 0.9, 1.0}

rh,=0.0,r,=0.1, ...,r=1.0

YTtroAoyiCoupe piog TiuA akpipeiag yia kaBe  standard recall level.

2UYKEKPIYEVA, WG akpiBela oTo j eTTiTTed0 avakANoNG opiCoupe Tn YEYIOTN aKpiBEIa TTOU
gM@aviCeTal JETALU TWV BaBuwVv avakAnong j kai j+1

P(r;)= max P(r)

errSrj+1
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Interpolating a Recall/Precision Curve (ll)

* AuTO otnpileTal oTnV TTAPATAPNON OTI 000 N AVAKANGN MEYOAWVEI
TG00 N aKPiBEIa HEIWVETAI

* [a auto gival Aoyikd va OTOXEUOUNE TTPOG MIA KAUTTUAN
TTapeUPBOANC (interpolation) TTou didel yia povoTova @Bivouca
ouvapTtnon

P(r;j)= max P(r)

risr<mq
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Interpolating a Recall/Precision Curve: MNMapdadeiyua

c t < real
3 = interpolated
S 104w o= -
— 1
o i
08T ' R=0.167; P=1
' | R=0.333; P=1
0.6 T ' R=0.5; P=0.75
' R=0.667; P=0.667
04T | R=0.833; P=0.38
0.27
i : i - .

01 02 03 04 05 06 07 08 09 1.0 oo
2nueiwon: Ao Ta 5 Ceuyn (P,R) tTou eixape Tyape ota 11
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TI Kavouue av ExYoulE TTOAAG epwTnuara atn cuAAoyn
agioAdynong;




Méon KaptruAn AvakAnonc/Akpieiag

* [1poKUTTTEI ALIOAOYWVTAC TNV ATTOTEAECUATIKOTNTA TOU CUCTAHATOC
ME Eva YeYAAO TTANBOC ETTEPWTNOEWV

* YtroloyiCoupe péan akpiBeia oe kABe standard recall level yia
OAEG TIG ETTEPWTNOEIG

» 2xedldaloupe TN péon precision/recall KAUTTUAN n oTToia eKQPACEI
TNV €TTIOO0N TOU GUOTAPATOG OTN CUAAOYI
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20yKpION 2UoTNUATWYV

1,

0.8 - -~ ZAMN1 = ZAN2
0.6 - \
0.4 - v

0.2 -

0 T T T T T T T T T 1
0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 09 1

Recall

Precision

* H KAQUTTUAN TTOU €ival TTI0 KOVTA OTNV TTAVW-0ECIA ywVia Tou
ypPa@ruaTog uttodnAwvel KaAUTEPN £1TidO0N

To ZAl2 gival kaAuTepo atrd 10 2Al1
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2UyKpion 2uotnuaTtwy (I1)
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2 UyKpion Zuotnuatwy ()

—~—2ZAMN1 = ZAN2

Precision

0.1 0.2 0.3 04 05 0.6 0.7 0.8 09 1
Recall

To 2ZAlM2 €xel kaAuTepn akpiBela oTa XaunAQ eTTiTreda avakAnong
To 2ZAl1 €xel kaAUTepn akpifela oTa uwnAa eTTiTTeda avakAnong
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Recall-Fallout graphs

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




METpa agloAGynong ATTOTEAECUATIKOTNTAG:
R- Precision

Epwtnua: Mmmopouue va agioAoyioouue Eva ouoTnua e éva yovo apifud;

(o otroiog va AauBdvel uTToWn TN CEIPd TWV eyYPAPWY OTNV ATTAVTNON;)

« R-Precision: H akpicia otnv R 8éon 1ng dIGTagNS TNG a1TdvTnoNng
MIOG €TTEQPWITNONG TTOU €XEl R (0TO TTARB0C) cuvaen £yypaga

n ok rolovart R = # of relevant docs = 6
2 589 X
3 576
4 | 590 X
5 | 986
6 592 x R-Precision = 4/6 = 0.67
[ | 984
8 988
9 578
10 985
11 103
12 591
13 | 772 X
14 990
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MéTpa agloAdynong atmoTEAECUATIKOTNTAG:
R- Precision (ll)

* EpwtAiuara:
— Av €£xoupe TTOANEC eTTEPWTAOEIC ACIOAOYNONG, TTWE UTTOAOYiIETal
auTd TO UETPO;
— MNw¢ pITOpPOUKE Va CUYKPIVOUUE 2 ocuoTrdaTa BAacel Tou R-
Precision ;
* Amdavinon:
— XPNOIYOTTOIWVTAG TTOAAEG ETTEPWTACEIC ALIOAOYNONG UTTOPOUE
va oxedidooupe 10 loToypaupa AkpiBeiac (Precision Histogram).
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2.0yKpIon ZUoTNUATWY
loToypaupara AKpiBelag (Precision Histograms)

‘Eotw 2 ouotijuata A Kal B kai kK eTTepwToEIc agloAdoynong q1..gk

Tpb1T0C UTTOAOYICHOU TOU IOCTOYPANMOTOC OKPIBEIOC:
* MNakdBei=1€wck
— Ri =710 TAABOC TWV CcuUVAPWYV EYYPAPWY TNG ETTEPWTNONG qi
— RIiPA := To Ri-precision Tou cucTrjpartog A yia Tnv qi
— RIPB := To Ri-precision Tou cucTtrjpatog B yia tnv qi
— OpiCoupe Tn dlagopd wg £¢Ag: RiDIff := RiIPA - RiPB
« Kdavoupe Tnv ypagikn rapaoTtaon Twv (i,RiDiff) (yia i =1..k)
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2.0yKpIon ZUoTNUATWYV
loToypdauuata AkpiBeiag (1)

Mapddeiypa pe 10 eTEPWTACEIG:
RiDiﬁ;

“x fall Dilllnl

2 3|4 5 6 7 8 9 10 Qquerynumber

2AlNB

MrtropouUpe KaTOTTIV va Tagivourooupe wg Tmpog RiDiff woTte va h
TTAPOUE €va TTIO TTAPACTATIKO dIAYpPAUMa —

U
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Expected Search Length

Expected Search Length
Avapuevopevo pnkog avadntnong [Cooper 68]

* Opiopdg
— To péoo A0 eyypA@WV TTOU TTPETTEI VA ECETACTOUV TTPOKEIUEVOU va
QVOKTAOOUUE €va OCUYKEKPIMEVO TTANBOC CUVAPWY EYYPAPWV.
* [Naparnpnoceig
— Aev gival évag apiBudg aAAd cuvdapTnon Tou apiBpou Twy cuva@wy
EYYPAQWY TTOU ETTIOUUOUME
— MrTropei va TapaocTaBei pe TTivaka r e ypdenua
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Expected Search Length (II)

— MrTropei va TapaoTaBei pe TTivaka r e ypaenua

* Mivakag (oTa TPWTA dUO OTOIXEIO TNG ATTAVTNONG

Rel Docs Search Length U'n'dpxﬂ éva cuva(pég)

1 2.0

2 4.2  } 210 4.2 TpWTa £yypaga UTTdpxXouv dUOo

3 5.4 ouvaen.

4 6.6 To 4.2. cival €ite p€oog 6pog (TTou

5 78 TTPOEKUYE KAVOVTOG TTOAAEG UETPNOEIG)
n/kar Adyw eyypdowv 1Tou £Aapav idio
BaBuod cuvageiag.

*  Mrtropoupe dpwg va UTTOAOYiIoOUE Kal Evav «JECO OPOY»:
— (2M+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 Xpelddetal va geTadel 82% trapattdvw £yypaga atréd Ta
emdiwkOpeva ouvaen (1r.X. av B€Ael 20 Ba xpelaoTei va eEeTA0EI TA TTPWTA
1.82*20=36 £yypa@a)

CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete 45

H €vvola Tou expected search length pag givail €1Tiong xprjoiyn TTPOKEINEVOU va
KAVOUWE OKPIBEIG UETPAOEIG OTNV TTEPITITWOT) TTOU Ol ATTAVTHOEIG TOU CUCTHUATOG
d¢ev gival pia ypauuik akoAoubBia eyypdewyv, aAAG pia ypauuIKh akoAoubia
OUVOAWV gyypAQwWV.

Mapaderypa

* Answer(System1, q) = < d8, d2, {d3, d4}, d1>

— AuTO onpaivel 611 Ta d3 kai d4 €AaBav Tov idlo Babud cuvagelag (Gpa BpiokovTal Kal
Ta U0 oTnV 31 B€0N TNG KATATAENG)

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

* EpwTtnon: Av épouue ot n q Exer dUo auvagn Eyypapa, ouykekpiuéva ta d1 kai
d3, mmoia givai n R-Precision tou System1 kai moia tou System?2 ?
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User-Oriented Measures

[110 UTTOKEIPEVIKA METPA ZUVAPEIOG

* Noveltly Ratio (TroocooTd “kaivorouiag™):
To TTOCOOTO TWV AVOKTNUEVWY KAl CUVAQWY eyypagwy (E NZ) Twv otroiwyv
TNV UTTapén o XpAoTng ayvoouaoe (TTpIv Tnv avalnitnon).
— MeTpdel TV IKavOTNTa eUpeoNnG VEAg TTANPOPOpPIag o€ Eva BEua.

» Coverage Ratio (roooaTo KGAuwng):

To TTOC00TO TWV AVOKTNUEVWY KOl ouva@wy eyypaowy (E NZ) og oxéon pe 1o
OUVOAO TWV CUVOQPWYV £YYPAPWY Ta OTTOIA €ival yVwOTA OTO XPHOTN TTPIV TV
avadntnon.
— 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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AAANOI TTaPAYOVTEC agIoAOYNONG

AvBpwrrivn poorrdBeia(User effort):

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

Xpovoc¢ amrokpions (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 ouAAoyrc (Collection coverage):

Extent to which any/all relevant items are included in the document corpus.
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AoKIuaaiec ATTOTEAETUATIKOTNTAC-2UAAOYEC
Avagopdac (TREC)




Aokipyaaoiec emdoéoewv (Benchmarking)

* H avaAurikn aioAdynon emidoong cival dUokoAn ota 2AlT didTI
TTOAAG XapaKTNPIOTIKA (CUVAQEIa, KaTavoun AE¢ewy, KATT) DUOKOAQ
TTPOoCodIopifovTal UE HABNUATIKI akpipeia

« Hemddoelg ouvnOwe peTpwvTal ue Aokipaoiss Emoooswv
(benchmarking). H afloAGynon TG atmoTeAEOHATIKOTNTOG
QgIOAOYEITAI OE OUYKEKPIPEVEG TUANOYEG EYYPAPWY, ETTEPWTACEWY
KOl KPIOEIC ouvaQEIag

« Ta atmroteAéopaTta gival EyKupa HOvo oTo TTEPIBAAAOV TTOU £YIVE N
agloAoynon.
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Aokiyacieg ETdooewv

* 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/

Standard Retrieved zggc;séigarh
document |— /" Algorithm \"eSU't
collection under test
Sk /
TILECTES Standard
result
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Ta mTpoBAAquaTa Tou Benchmarking

* Ta ammoteAéopara TG agloAdynong ival Eykupa uovo yia Tn
OUYKEKPIYEVN doKIPaaia agloAdynong

» O kataokeun evog benchmark gival dUokoAn kai xpovoRépa

* Agopouv kupiwg keipeva ota AITAIKA
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Early Test Collections

» Previous experiments were based on the SMART collection which is fairly small.
(ftp://ftp.cs.cornell.edu/pub/smart)

Collection Number Of Number Of Raw Size
Name Documents Queries (Mbytes)
CACM 3,204 64 1.5
Cisl 1,460 112 1.3
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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TREC
http://trec.nist.gov/

The TREC Benchmark

- TREC: Text REtrieval Conference (http://trec.nist.gov/)
Originated from the TIPSTER program sponsored by
Defense Advanced Research Projects Agency (DARPA).

* Became an annual conference in 1992, co-sponsored by the
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 o1é)ol1 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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Ta TAcovekTApaTa Tou TREC

» 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

« 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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TREC Tracks

» 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 (ll)

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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TREC Tracks (lll)

* 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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XapakTtnpioTika TG ouAAoync TREC

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

« 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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More Details on Document Collections

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)

e 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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TREC Disk 4,5

TREC Disk 4  |Congressional Record of the 103rd Congress
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
TREC Disk 5  [Data provided from the Foreign Broadcast Information Senice
approx. 130,000 documents
approx. 470 MB
Los Angeles Times (randomly selected articles from 1989 & 1990)
approx. 130,000 document
approx. 475 MB
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Aciyua Eyypdaoou (oce SGML)

<DOC>

<DOCNO> WSJ870324-0001 </DOCNO>

<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 erepwtnong (with SGML)

<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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TREC Properties

» 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

ZIFF Communications Company

San Jose Mercury News

<DOC=

<DOCNTe ZFI08-70B-077 </DOCNT

«<DOCI0=08 TOB 077 A0</DOCI D>

< IURNAL>Businass Waek Dec 31 1960 n3 194 pSR{12) 4M:
<M JOURNALS

<TITLE=Fujitsu maans businass for Amarica. (Spacial
Advatising Section by Fujitsu Ltd) {includes related articles on
the company s business relationships with PepsiCola, Gonvex
Computer, Greanville EMS, and Saquant Computer
SystamsiaM;

<TITLE

<TEXT=>

<ABSTHACT=In astablishing itsalf a5 a major manufactu rar in
tha computar hardwarae market, Fujitsy Ltd boasts a long list of
corporate customers.&P; The company's client base includes:
M Cl Telecommunications Corp., Page Composition, Johns
Hopkins Hospital, Tiara Computer Systems Inc., PepstCola,
Convax Computer, Greenvile EMS, and Sequent Computer
Systems Inc. The company stresses ts good customer relations
and product development aspects, as well as its
telacommunications products. &0;

«<DOC>

<DOCHNOs SIMNGT-0B3E4024 « /DO CHNT

<ACCESSs OB36402 < ACCESS

<CAPTION» Photo; PHOTO: Associated Press: ANGOTHER
TURMOVER — Kansas City's Lecnamd

Griffin (98] closas in on Raidars quartarback Todd Marinovich,
who fumblad on

the plAy. Marnnovich also threw four inteceptions.
<ICAPTIO N

<DESCHIPT> PROFESSIONAL: FOOTBALL: PLAYOFF:
GAME: RESULT. BRIEF </DESCRIPT=

<LEADPARA> Too much axciternant on top of too much cold
madication may have caused the rapid heartbeat that forced
Kansas City linebackar Darrick Thomas out of the

i""aliable place-kicker, kicked an 18-vard field goal at 10:26 of the
fourth quarter, but he missed two field goals in the first haff,
from 32 and 47 yards,

<TEXT>
<FEATURE> PHOTO </FEATURE-

</ABSTRACT= <STATE= CA <ISTATE-
<TEXT= <WORD.CT= 53¢ «MWMORD.CT=
<DESCRIPT= <DATELINE= Sunday, Decambar 23, 1991 O0RE4024.501
Company: Fujitsu Lid. {Markating). &G </DATELINE=
Topic.  Marketing Strategy <COPYRGHT= Copyright 1881, San Josa Mencury Naws
Customer Ralations </COPYRGHT=
photogra ph. &M, <LANGUAGE: ENG </LANGLUAGE>
</DESCRIPT= «DOC>
/00 G
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Another Example of TREC Topic/Query

=top>

<heads> Tipsfar Topic Dascriplion

<hum:> Number 101

«doms> Domain: Science and Technology

<title= Topic: Design of fhe "Siar Wars"” Anfi-missile Defensa Sysfem

=descs Dascriplion:

Document wil provide information on fhe proposed configurafion, componenfs, and
fachnofogy of tha U .5 s "siar wars" anii-missile defansea sysfem.

<harrs> Mamativa:

proposed configuration, componegnis, and lachnobgy of the U5 s "sfar wars™ anfFmissila
defense sysfem. The dasgn and fechnology fo he used in the ani-misie defense sysiam
advocated hy the Reagan adminisirafion, Fhe Strategic Defense Infatve (SO, ako known
as "sfarwars.” Changes of conslifuent fechnologias, are also relevant documenis.

=con= Concaplfs )

1. Sirafagic Defansea inifiafive, SDI, siar wars, peace shield

2 kinelic enargy waspon, kinalic kil drected energy weapon, laser, pariicle beam, ERIS
faxoatmospharic reanirv-vehicle intarcaplor svstam), phasad-array radar, microwavea

3. anli-satallife (ASAT) weapon, spacad-hased fachnology, sirafegic defense fechnologias
=faecs Faclor(s):

<nats Nalionalify - LS.

<nat>

=def> Deafiniion(s):

<'tops
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AtroteAéoparta AgloAoynong evog 2AlN Baoel Tou TREC

«  Summary table statistics: Number of topics, number of documents retrieved,
number of relevant documents.

« Recall-precision average: Average precision at 11 recall levels (0 to 1 at 0.1
increments).

« Document level average: Average precision when 5, 10, .., 100, ... 1000
documents are retrieved.

« Average precision histogram: Difference of the R-precision for each topic and
the average R-precision of all systems for that topic.
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1 hoc reanlts — Fujitsu Laboratorics. Ltd.

[ Summary Statistics
Run Number Flabfatd2 o
Run Description Autarnatie, title + desc
Number of Tapics 50
| Total mmber of documents aver all topics 0E
Rotricwed: 20000
Brlovant: 4728 0
Rel ret: 2950 é
b1
Recall Level Procision Averages Daocurnent Level Averages £ 04
Reeall Precision Procision
0.00 0.7756 At 5 dacs 0.5430
0.10 05490 At 10 docs 0.4580 o1
0.20 0.4517 At 15 dacs 0.4587
0.30 0.3954 Ar 20 dacs 0.4200 an
0.40 0.3397 At 30 dacs 0.3887 ag az a4 an s Lo
0.50 02363 At 100 docs 0.2490 Recal
0.G0 02291 Ar 200 docs 0.1777 Recall-Brecisioh Corve
0.70 01745 At 500 docs 0.1011
0.80 0.1381 At 1000 docs 0.05958
0.90 0.0720 R Precision (precision after 8
1.00 0.0224 R dacs retricved (where R
Avcrage precision over all iz the pumber of relevant
relevant docs documents}}
non interpolated | 02530 Exact [ 0.3203 2]
g 1ull, ‘ul L1 ‘ Ll ||. 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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