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e Ti sg‘unnpsrei n aéloAdynon;
— aéloAdynon amoreAsauatikotnTac
» AuokoAieg tng aéloAdynong
» AéloAbynon uéow XeipovaktikG Mapkapiouévwy 2uAdoywv

* Mérpa aéloAdynong arroreAsouarikoTnTag
AkpiBeia & AvdkAnon (Recall & Precision)
KaurmruAeg AkpiBeiag/AvdkAnong

e JU0yKpIOn 2UCTHUATWV
EvaAdakTika uérpa

* R-Precision (Precision Histograms)
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» Fallout, Expected Search Length
User-Oriented Measures
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AZloAdynon

» ETmidoon ocuoTtrpatog (System performance)
— XPOVOG atrokpIong, aTTOBNKEUTIKOG XWPOG, ...

+ Kdéotog
— KéoTog avattuéng
» oxedlaopou, dokipwy (testing), alohdynong
— AeiImoupyikda £€0da
* €LOTTAIOUOU, TTPOOWTTIKO, KTA

* AgioAdynon amroreAsopatikéTnTag (effectiveness)
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Ti eguttnpeTei N agloAoynon ATTOTEAEOUATIKOTNTAG;

z
Hrven

* YTapxouv TToAAG povTéAa avtAnang/aAyopiBuol/cuaTriuara. Moio
€ival To KaAUTEPO;

 [loiog gival o KaAUTEPOG TPOTTOG YIA:
— Kararagn (Ranking function) (dot-product, cosine, ...)
— EmAoyn opwv (stopword removal, stemming...)
— Mpoadiopiopd Twv Bapwv Twv épwv (Term weighting) (TF, TF-
IDF,...)

+ [ooa Eyypaga armo Tnv arrdvinan €vOog GUCTHPOTOG TTPETTEI VA
€€ETAOEI O XPNOTNG TTPOKEIUEVOU VA BPEI HEPIKA/OAQ T gUVOQN
EYYPOQQ;
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J): H AuokoAieg Tng AgioAdynong

* H amoteAeoparikOTNTA EQAPTATAI ATTO TN OUVAPEIQ TWV AVOKTAUEVWV
EYYPAPWV
— Agv UTTAPXEI TUTTIKOG OPITHOG TNG GUVAPEING
* 21NV ouadia n ouvageia dev gival duadikf aAAG duveXnS
* AKOpa Kal av Atav duadikr), n Kpian TNG UTTOPEI va NV €ival EUKOAN
* ATTO TNV TTAEUPd TOU XPraTn N ouvagela gival:
— UTTOKEIUEVIKRA: DIQPOPETIKNA OTTO XPNOTN O€ XPRaTn
— TrepIOTaaIakn) (situational): oxeTiCeTal e TIG TPEXOUTEG AVAYKEG TOU XPAATN
— YVWATIKN (cognitive): eEapTaTal 1o TNV avTiAnywn/CUPTTEPIPOPG TOU XPNATN
— Ouvapikn: PeTaBAAAETAI PE TO XpOVo (dev gival avaAloiwTn)
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A1dpBpwan AidAecng
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» Tieéumrnperei n aéloAdynon;
— aéloAdynon amoreAsauatikoTnTac
» Auokodieg Tn¢ aéloAdynong
» AéloAbynon uéow XeipovaktikG Mapkapiouévwy 2uAdoywv

* Mérpa aéloAdynong amoreAsouarikotnTag
AkpiBeia & AvdkAnon (Recall & Precision)
KautruAeg AkpiBeiag/AvakAnong

* 20yKpIon 2ZuoTnUaTwyv
EvaAAakTika pétpa

* R-Precision (Precision Histograms)

» F-Measure

» E-Measure

 Fallout, Expected Search Length
— User-Oriented Measures

» Aokiuaoiec ArroteAeouarikotnrag-2uAdoyéc Avapopac (TREC
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ACloAGynon HEow XeEIPOVOKTIKA MapKapiopévwy 2UAOYwWV

(Human Labeled Corpora)

TpoTtoG:
1) Zekiva atrd pia cuAoyn eyypaewyv

2) ZuvElete Eva OUVONO ETTEPWTATCEWYV YIa QUTA

3) Bpeg évav ) TepIcoOTEPOUG €10IKOUG VO JOPKAPOUV Ta oUVaAQH)
Eyypaga yia kébe epwTtnon
2uvhABwg, ol KpioeIg Toug gival (Zuva@ég, Mn-Zuvagég)

4) XpnoipoTtroinoe auth Tn cuAAoyn yia TNV agloAdynon ZuoTnuaTwy

MelovekTnua:
ATrauTei pgeEYAAN avBpwTTIvn TTPOCTIABEIN VIO JEYAAEG GUANOYEG
EVYPAPWV/ETTEPWTITEWV
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AiGpBpwan AIGAEENG

» Tieéumrnperei n aéloAdynon;
— aéloAdynon amoreAsauatikoTnTac
» Auokodieg Tn¢ aéloAdynong
» AéloAbynon uéow XeipovaktikG Mapkapiouévwy 2uAAoywv

* Mérpa aéloAdynong amoreAeouarikoTnTag
— AkpiBeia & AvdkAnon (Recall & Precision)
— KautuAeg AkpiBeiag/AvakAnong
* 20yKpIon 2ZuoTnUaTwyv
— EvaAdakriké pétpa
* R-Precision (Precision Histograms)
» F-Measure
» E-Measure
 Fallout

— User-Oriented Measures
» Aokiyaaciss ATToTEAEOUQTIKOTNTAG-2. U/\/\ogég Avagopdcs (TREC)
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= METpa agloAOynang amoTeAEgPATIKOTNTAG:
< Akpipeia (Precision) kair AvakAnan(Recall)

* AxpiBeia (Precision):

AlcngOnTIKA: H 1IKavoTnTa avakTnong HOVO auva@wy yypapwy

* AvdakAnon (Recall):

AlcigOnTIKA: H IKavoTnTa €UpETNG OAWV TWV TUVOQWY EYYPAPWY TNG

guAAoyng
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AkpiBela (Precision) kai AvakAnan(Recall)

‘EoTw éva epwTnua q

ZuMhoyn eyypdowv

E: Eupebévta (atd 1o ZAIT)
2: Zuvaen (e To epwTnUa Q)

Axpifela = 7| EI ;Z | Avéxinon = 7| El;Z |

P(recision) R(ecall)
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: [TepITTTWOEIC

K

@ P=0, R=0 (xeipdtepn TTEQITITLOON)

P=low, R=1 (n emiteuén R=1 eivai eukoAdTaTn)

P=1, R:low

P=1, R:1 (10aviknA TrepiTTwon)
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Mpoodiopioudg TNG AVAKANONG gival Kauid gopd
UOKOAOG (BUOKOAOTEPOG TNG AKPIBEIag)

e O guvoAIKOG apIBUOG TWV CUVAPWY PTTOPE va PNV gival dIaBETIPog
- 1x ato Web

o AVTIJETWTTION
— AgiypatoAnyia
» Sample across the database and perform relevance judgment on these items.
— Pooling

» Apply different retrieval algorithms to the same database for the same query. The
aggregate of relevant items is taken as the total relevant set.
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= Trade-off yeTalu AvakAnang kai Akpifeiag

Ll

“Wrppas'

Returns relevant documents but
misses many useful ones too /The ideal

)

Precisiq({
[

\)\
Recall Returns most relevant

documents but includes
lots of junk
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» Tieéumrnperei n aéloAdynon;
— aéloAoynaon amoteAsouankotnTag

» Auokodieg Tn¢ aéloAdynong
» AéloAbynon uéow XeipovaktikG Mapkapiouévwy 2uAAoywv
* Mérpa aéloAdynong arroreAsouarikornTag
AkpiBeia & AvdkAnon (Recall & Precision)
KaurmuAeg AkpiBeiag/AvdkAnong

* 20yKpIon 2ZuoTnUaTwv
EvaAAakTiké pétpa

* R-Precision (Precision Histograms)

» F-Measure

» E-Measure

* Fallout, Expected Search Length

— User-Oriented Measures
» Aokiuaoiec ATToteAcouarnkotnTag-2 u/\/\ogég Avagopdcs (TREC)
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MeTpa agloAOynong aTToTEAETUATIKOTATAG:
Recall/Precision Points and Curves

R

LTI

Kivntpo:
O xpAoTNG dev «KatavaAwvel» OAn TNV ATTAVTNON JOVOUIAG.
AvTiBeTa apxilel atmd TNV Kopu@r) TNG AioTAG TWV ATTOTEAECUATWY

AuTO dev Aappavetal uttown ato Ta pétpa Recall kar Precision

Answer(System1,g) =NNNNNNNRRR
Answer(System2,g) =RRRNNNNNN N

H AkpiBeia kai n AvakAnon Twv duo ouoTnudtwy sival n idial :(
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Recall/Precision Points and Curves (ll)

z ’
VivERS

Avriyetwmion NpoBARpatog: Xprion Recall/Precision Curves

Tpo6TTOG UTTOAOYIGHOU:
1) MNa doBcica eTepwTNON, TTaipvouue Tn diateTayuévn Aiota atréd 1o ZAll

>nueiwon: av &ev TTépoupe 6AN TNV ATTAvinon aAAd éva TUAPA TNG, TOTE TO OUVOAO TwV
Eupebéviwy aAAdlel, kai dpa Ba TTapoupe dlagpopeTIka recall/precision HETPAOEIG

2) Znueiwvoupe KABe £yypa@o TnNG AioTag TTou gival ouvageg (Baael TG
XEIPOVOKTIKA JOpKAPITHEVNG AIOTAG)

3) YmoAoyioupe €va Ceuyog recall/precision yia ka0e 8éon Tng diaTeTaypEvNg
ANioTag TTOU TTEPIEXEI EVA OUVAQPEG EYYPAPO.
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¢ Recall/Precision Points and Curves: MNapadeiypa

Eotw [Zuvaenl=6

doc # relevant Recall Precision
588 X — > R=1/6=0.167; P=1/1=1
B x R=2/6=0.333; P=2/2=1
576
%0 x —» R=3/6=0.5; P=3/4=0.75
96
52 x L R=4/6=0.667; P=4/6=0.667
94
98
578
10 95

11103 Missing one
12 591 relevant document.

Never reach
13 712 x ——— R=5/6=0.833;  P=5/13=0.38 |00 recall
14990 |
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Interpolating a Recall/Precision Curve

5
VivERS

2KOTTOC: Auvatdtnta oUYKpPIong SIAQOPETIKWY CUCTNHATWY
TpoT1T0C:
YTtroAoyiopog (TrapepBoAn) piag TINNAG akpipeiag yia k&Be standard
recall level:
Mapdadelypa kaBigpwpévwy emmmédwV avakAnong (11 Tov apiBud):
f €{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

MéEBodog:
Qg akpipeia oTo j-th standard recall level opidoupe TN pé€yioTn akpiBeia
TTOU eP@avieTal HETAEU TwV BaBuwyv avakAnong jkai j+1

P(r;) = max P(r)

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

* Auté oTnpifeTal oTNV TTAPATAPNOCN 0TI 600 N avAKANCN JEYAAWVEI
TO00 N aKpPIBEIa YEIWVETAI

» Apa gival Aoylko va oToxeUouuE TTPOG €va interpolation rou didel
Mia govéoTova @Bivouoca ouvapTtnon

P(rj)z max P(r)

rJ-SrSr”
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Interpolating a Recall/Precision Curve: MNMapadeiypa

o real
= interpolated

Precision

' R=0.167; P=1
' R=0.333; P=1
'R=0.5; P=0.75
| R=0.667; P=0.667
| R=0.833; P=0.38

0.1 02 03 04 05 06 07 08 09 10

Recall

>nueiwon: Ao Ta 5 Ceuyn (P,R) tTou gixape tryaue ota 11

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 20

a

10



Méon Recall/Precision KaptruAn

* [1poKUTITEI ALIOAOYWVTOG TNV ATTOTEAECUATIKOTNTA TOU CUCTHUATOG
ME éva YeEYAAO TTANBOC ETTEPWTOEWVY

* YTroAoyiCoupue péon akpipela og kaBe standard recall level yia
OAEG TIG ETTEPWTNOEIG

» 2xediGloupe TN péon precision/recall KauTTuAn n otroia eKPPACEl
TNV €TTIBOCN TOU CUCTAMATOG OTN CUAAOYN

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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2 UYKPION ZUOTNUATWV

— ZAMN1 = ZAN2

o
0 =
| |

Precision
e o ©
N DO
Il Il Il

o

0.1 0.2 0.3 04 05 0.6 0.7 0.8 09 1
Recall

* H KauTTUAN TTOU €ival TTI0 KOVTA OTNV TTAVW-OEEIA YwVia TOU
YPa@npaTog uttodnAwvel KaAUTePN €TTidO0N

To ZAlN2 gival kaAuTtepo atro 1o Al
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: 2Uykpion zuaTtnuatwy (I1)

e

K

1 T T T T
VSR ——
L StemVSR ---x--—-
N PosVSR ---3---
08 ‘\‘Tii PosStemVSR 8- .
06
04
02
0
0
CS-463, Inforimauon 2o 1 oncinas, o RECALL L g 23
1 -
0.8 - ~ ZAM1 = ZAMN2
=1
£ 061
S 04
£o.
0.2 -
0 T T T T T T T T T 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1
Recall
To ZAT2 €xel kaAuTepn akpiBeia ata xaunAd etrireda avakAnang
To ZAITI €xel KAAUTEPN aKPIBEIO aTA UWPNAAG ETTITTEDO AVAKANONG
24
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: AiapBpwon AIGAEENC

)

“Wrpganss

o Ti&gumrnperei n aéloAdynon;
— aéloAbéynon amroreAeouarikOTNTAg
» Auokodieg tn¢ aéloAoynong
» A&loAdynon péow Xeipovaktika Mapkapiouévwy 2uAAoywv

* Mérpa aéioAdynong armroreAsouarikoTnTag
— AkpiBeia & AvakAnon (Recall & Precision)
— KautmruAeg AkpiBeiag/AvakAnong
* 2UyKpIOn 2ZUCTNUATWV
EvaAAakTikG pérpa
» R-Precision (Precision Histograms)
* F-Measure
» E-Measure
* Fallout, Expected Search Length
— User-Oriented Measures

» JuMoyéc Avagopds (TREC

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 25

MeETpa agloAOynNaonNg ATTOTEAETUATIKOTATOG:
R- Precision

Op cpbty

Z 4
Frpgas

Epwrnua: MTTOpoUuE va agloAoyriooupe éva ouoTnPa YE Evav JOvo apiBud

* R-Precision: H akpiBeia otnv R 6éon Tng didragng tng ammavinong
MIag eTTEPWTNONG TToU £XEl R ouvagn £yypaga

—T8ag T dggs# re'e;'a"t R = # of relevant docs = 6

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

14 990

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 26
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. Métpa agioAdynang amoteAeouaTIKOTNTAG:
“ R- Precision

* EpwtApara:
— Av £xoupe TTOAAEG ETTEPWTACEIG agIOAOYNONG, TTWG UTTOAOYiICETal
auTo TO UETPO;
— Mwg pITOopOoUuE Va cuykpivoupe 2 cuoTruaTta Baoel Tou R-
Precision ;
* Amavtnon:
— XpPNOIYOTTOIWVTAG TTOAAEG ETTEPWTAOEIS AEIOAOYNONG UTTOPOUE
va oxedidooupue 1o Precision Histogram.

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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2UYKPION 2UCTNPATWY
Precision Histograms

)
VivERS

‘Eotw 2 ouotipaTa A kal B kal K eTTepwTAOEIS agloAdynong qi..gk

Tpo1T0G UTTOAOYIOPOU TOu Precision Histogram:

* NakdBei=1tok

Ri := 170 TTAB0OG TwV CUVAPUWV EYYPAPWY TNG ETTEPWTNONG Qi
RiPA := To Ri-precision Tou cuoTipaTog A yia Tnv qi

RiPB := To Ri-precision Tou cuoTtipatog B yia Tnv qi

RiDiff := RiPA - RiPB

« Kave tnv ypagiki rapacTtaon Twv (i,RiDiff) (yiai =1..k)

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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2.UYKpION 2UoTNUATWY
Precision Histograms (1)

Mapadeiypa pe 10 eTTEPWTATEIG:

RiDiff
1
SAM A 1 H H H H
oH |
12 3 4H 6 7 8 9 10 querynumber
2AlN B
-1
CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 29

MeETpa agloAOynNaonNg ATTOTEAETUATIKOTATOG:
F-Measure

* MéETpo 1Tou AapBaver uttown TV Akpipeia kar TV AvakAnon
* Appoviké péoo (harmonic mean) avadkAnong kai akpiBeiag:

C2PR 2
_ 11
P+R 2

F

e Znueiwon: MNarti apuovikd pEco Kai OXI apIOuNTIKO;
— Na va mapoupe uwnAr TIUA appoVIKOU PEgou xpelalouaaTte uwnAod P kai
uynAd R.

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 30
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MeTpa agloAOynong aTToTEAETUATIKOTATAG:
E Measure (TTapauetpikd F Measure)

» [MapaAAayn Tou F measure TTou pag emTPETTElI VO OWOOUUE
TEPIOOOTEPN £Upacn (Bapog) oTnv akpiBeia:

B (1+B°)PR _(1+5°)
B*P+R o]

P

* H Ty Tou B puBuicel To trade-off:
— B =1: Equally weight precision and recall (E=F).
— B> 1: Weight precision more.
— B < 1: Weight recall more.

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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MeETpa agloAOynNOoNG ATTOTEAETUATIKOTATOG:
Fallout Rate

MpoBARpaTa TNG Akpifeiag kal AvakAnong:
— O apIBPOG TWV PN-OUVOQWY EYYPAPWYV dev AauBaveral uTToyn

— H AvdkAnan dgv opiletal av n guAAoyn Oev EXEI KAVEVA TUVAPES £YYPAPO.

— H AkpiBeia dev opileTal av dev avakAnBei kaveva yypago

no.of nonrelevant items retrieved

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

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring
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Fallout

‘EoTw éva epwTnua q

ZuAhoyn eyypdowv

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

E: Eupebévta (atmd 1o ZAIT)

IENZC |
| 2]

Fallout =

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 33

Expected Search Length
e Avapevopevo pnkog avacitnong [Cooper 68]

* Opiopdg
— To péoo TANBOG eyypAPWY TTOU TTPETTEI VA EEETACTOUV TTPOKEIPEVOU VA
AVOKTACOUUE £V OUYKEKPIMEVO TTANB0G CUVAPUWV £YYPAPWV.
* [Napatnpnoeig
— Aev gival évag apiBudg aAAd cuvdpTtnon Tou apiBuoU TWY GUVAQWY
EYYPAPWYV TTOU ETTIOUPOUE
— Mrmopei va TTapacTaBei ye €va Tivaka A e ypdenua

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 34
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Expected Search Length (lI)

LTI

— Mrmopei va TTapacTaBei ye €va Trivaka A e ypdenua

* [Mivakag
Rel Docs Expected Search Length
1 2.0
2 4.2
3 5.4
4 6.6
5 7.8

* [Napd TauTa, YTTOPOUME VA UTTOAOYIOOUUE TO JECO OPO
- (21 +4.2/2+5.4/3+6.6/4+7.8/5)/5=
- (2+21+1.8+1.65+1.56)/5=9.11/5=1.82

— XovOpIka, 0 XproTng xpelageTal va eEeTalel 82% TTapaTTAVW £yypaga atro 1o
emdIwKOpeva (TT.X. av BéAel 20 Ba xpelaoTei va e€eTdoEl TO TTPWTA
1.82*20=36 ¢yypapa)

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 35

- AlapBpwaon AIGAeCnC

e

» Tieéumrnperei n aéloAdynon;
— aéloAdynon amoreAsauatikoTnTac
» Auokodieg Tn¢ aéloAdynong
» AéloAbynon uéow XeipovaktikG Mapkapiouévwy 2uAAoywv

» Mérpa aéloAdynong amroreAcouarikoTnTag
AkpiBeia & AvdkAnon (Recall & Precision)
KautroAeg AkpiBeiag/AvakAnong

* 20yKpIon 2uoTnUaTwv
EvaAAaktikd pétpa

* R-Precision (Precision Histograms)

» F-Measure

» E-Measure

 Fallout
— User-Oriented Measures

o Aokiuaagisc ArmroreAsouatikotntac-2uAdoyéc Avapopdc (TREC
CS-463, Iné({rmationg u YanniST’:’ilﬁik%ﬁth., U. ofCrclc,gprigg §0 p g( ) 36
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: M0 UTTOKEIPEVIKA PETPA ZUVAPEING

oy

I‘_"

LTI

* Novelty Ratio (rooooro kaivorouiag):
To TTO00ATO TWV AVOKTNHEVWY KAl UVOQWY EYYPAPWYV (E NZ) Twv oTToiwv TNV
utrapén o xpnaTng ayvoouag (Trpiv TNV avadntnan).
— MeTpdel Tnv IKavoTnNTa EUPEDNG VEAG TTANpoPopiag ae éva BEpa.

» Coverage Ratio (rrooooro kaAuwng):
To TT0000TO TWV AVOKTNHEVWY KAl GUVOQWYV gyypaewy (E NX) ae axéan We To
gUVOAO TWV CUVAQWY £YYPAPWY T OTTOIA €ival YVWATA GTO XPAOTN TIPIV TNV
avagntnan.
— Relevant when the user wants to locate documents which they have seen before
(e.g., the budget report for Year 2000).

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring 37

e

v,

: AANOI TTapAYOVTEG agloAoynang

2 ’
VivERS

» AvBowmvn mpoomabBeia(User effort):

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

* Xoovog amrokpiong (Response time):
Time interval between receipt of a user query and the presentation of system
responses.

o Mopgri mapouaiaong(Form of presentation):

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

* KaAuwn ouldAoyrig(Collection coverage):

Extent to which any/all relevant items are included in the document corpus.
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AlGpBpwan AIGAEENG

» Tieéumtnperei n agloAdynon;
— aéloAbynon armoreAsouaTikéTnTag
» Auokodieg tn¢ aéloAoynong
» AéioAoynon uéow XeipovaktikG Mapkapiouévwy 2uAdoywv

* Mérpa aéioAdynong armroreAsouarikoTnTag
— AkpiBeia & AvakAnon (Recall & Precision)
— KautmruAeg AkpiBeiag/AvakAnong
* 2UyKpIOn 2ZUCTNUATWV
— EvaAdakrtika pérpa
* R-Precision (Precision Histograms)
* F-Measure
» E-Measure
* Fallout, Expected Search Length
— User-Oriented Measures

» Aokiuaoiec AmroreAsouarikotnrag-2uAdoyéc Avapopac (TREC)

CS-463, Information Yannis Tzitzikas, U. of Crete, Spring

Aokipaaieg emdoagewyv (Benchmarking)

» H avadurikrj aéloAdynon emidoang gival SUTKOAnN ata ZAlT dIoTI
TTOAAG XOPAKTNPIOTIKA (OUVAPEIQ, KATAVOUN AéCEwv, KATT) BUTKOAQ
TTPoadlopiovTal JE paBnuaTikn akpipeia

* Hemdoaeig ouvnBwg petpwvtal pe dokiuaoies Emdoocwv
(benchmarking). H a§loAoynan NG atroTeEAEOPATIKOTNTOG
O&IONOYEITAI OE TUYKEKPIPMEVA TUAAOYEG EYYPAPWYV, ETTEPWTATEWV KAl
KPIio€IG auvageiag

» Ta amroteAégpaTa gival EyKupa POvo aTto TTEPIBAAAOV TTOU EYIVE N
agloAoynan.
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Aokipaagieg EToogewv

* 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/

Precision

Retrieved

Standard and recall
. result

document Algorithm

collection under test

Standard /

queries Standard
result
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Ta rpoBARuaTa Tou Benchmarking
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* Ta amoteAégpaTa TG agloAdynaong gival EyKupa POVO Yia TN
OUYKEKPIYEVN DOKIPaaia agloAdynaong

» O katagkeur evog benchmark gival 8UokoAn kai xpovopRopa

» Aokipaaieg yia lotoogAideg (web corpora benchmarking) Twpa
MOAIG dnuioupyouvTal

* A@opouv Kupiwg keipeva ata 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

ClIsl 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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The TREC Benchmark

Z wh
LT

- 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 a1éxo1 Tou TREC

LTI

* 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 mAeovektpata Ttou 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.

47
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/o). 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 hew 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.)

48
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: TREC Tracks (1)

« 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 (I11)

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
— Atrack featuring search tasks on a document set that is a snapshot of the
World Wide Web.
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: XapakTnpioTika TG ouhdoyng 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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Je): 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)

e 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 Eyypagou (ge SGML)
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VivERS

<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 &mp; 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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Aciypa etrepwtnong (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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9: TREC Properties
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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

ZIFF Communications Cempany San Jose Mercury News

«DOC> <DOC>

<DOCNCes ZF108-7OB-077 </DOCNCs <DOCNOs SIMNS1-0B364024 </DOCNO

<DOCID=08 706 077 0.</DOCID= <ACCESS> OBABA0R4 <(ACCESSs

<JOURANAL=Businass Weak Dec 31 19680 n21894 pS3(12).4M; <CAPTION= Photo; PHOTO: Associated Press: ANOTHER
<hJOUANAL= TURNOVER - Kansas City's Leonamd

<TITLE=Fujitsu means business for America. (Specil Giiffin (98] closes in on Raiders quarterback Todd Marinovich,
Advatising Section by Fujitsu Ltd ) (includas ratated articlas on wheo fumbled on

tha company's businass relationships with PapsiCola, Convax tha play. Marinovich also threw four intarcaptions.

Computer, Greanville EMS, and Sequent Computar <ICAPTION>

Systems)aM; <DESCHIPT> PROFESSIONAL: FOOTBALL: PLAYOFF,
<ITITLEs GAME: RESULT: BRIEF «/DESCRIPT=

<TEAT> <LEADPARA> Too much axcitemant on top of too much cold
<ABSTRACT=In astablishing itsalf a8 a majpor manufactu rar in madication may have caused the rapid hearbaat that forced

tha computer handwara ma hat, Fujiteu Lid boaste a long list of Kansas City linebacker Darrick Thomas out of the
corporate customers.&P; The company's client basa includas:

MCl Telecommunications Comp., Page Composition, Johns i"é\iable place-kicker, kicked an 18-vard field goal at 10:26 of the
Hopkins Hospital, Tiara Computer Systems Inc., PepsiCola, fourth quarter, but he missed two field goals in the first haff,
Canvax Computer, Greenvile EM3, and Sequent Computer from 33 and 47 yards.
Systams Inc. The company strasses its good customar ralations
and product davalopmant aspacte, ag wall as its < TEXT=>
telecommunications preducts &0 <FEATURE= PHOTO <FEATURE.
</ABSTRACT= <STATE> CGA </STATE-
<TEXT= <WORD.CT> 538 <WORD.CT>
<DESCRIPT= <DATELINE> Sundsy. December 28, 1991 00264024.5.01
Company: Fujitsu Ltd. {Markating) &0 </OATELINE>
Topic:  Markating Strategy <COPYHGHT> Copyright 1981, San Josa Marcury Nows
Customer Relations </COPYRGHT=
photogra ph. &M; <LANGUAGE: ENG </LANGUAGE=
</DESCRIPT> /000>
</DOC>
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<top>
<head> Tipster Topic Descripfion
<num> Mumber: 101
<dom> Domain: Science and Technology
<titles Topic: Dasign of the "Siar Wars™ Anfi-missife Defense System
<descs Dascriplion”
Documeant wil provide informatibn on he proposad configuration, components, and
fachnology of the UF. .8 's "star wars” anli-missife defanse sysftam.
<narr> Namative:
proposad configuration, componenfs, and fechnobgy of the US s "sfar wars” anfimissile
dafanse system. The desgn and lechnology fo be used in the anfi-missik defense svsfem
advocafed by the Reagan adminisirafion, the Siralegic Defense indaive (ED1), aka known
& "sfar wars." Changes of conslifuent fachnologies, are also relevant documenis.
<cons Conceplfs):
1. Sirategic Defanse initiafive, SDI, sfar wars, peace shield
2. kinclic enargy weapon, kinelic ki, drected energv weapon, laser, pariicle beam, ERIS
{exoatmospheric reentrv-vehicle interceplor system), phased-array radar, microwave
3. anfi-satelfife (ASAT) weapon, spaced-based technology, sirafegic defense fechnologies
~facx> Facior(s):
<nat> Mationalify: .3
<nat>
~defs Definifionfs):
<top>
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e 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).

e 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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Agkm[*

hoc rosults — Fujitsu Laboratorics. Lid.

[ Summary Statistics
Fun Numbar Flabgatd2 "
Run Description  Autamatic, title + desc
Number of Topics 50
Tatal mimber of documents aver all tapics s
Retrieved : 50000
Relevant: 4728 aad
Rel ret: 2990 3
3
Recall Level Precision Averages Daocument Lovel Averages £ ad-
Reeall Procision Procision
Q.00 0.7756 At 5 docs 0.5480
Q.10 05490 At 10 docs 0.4880 °27
0.20 04517 At 15 docs 0.4587
0.30 0.3954 Ar 20 docs 0.4200 o . . . .
0.40 03397 At 30 docs 0.3887 ag a2 a o a3 L
0.50 02863 At 100 doce 0.2450 Recall
0.60 02291 At 200 docs 0.1777 Recall-Precision Curve
Q.70 01745 At 500 docs 0.1011
Q.80 0.1381 At 1000 docs 0.0558
0.90 0.0720 R Procision {predsion after o
1.00 0.0224 R does retricved (whem R
Avwerage procsion over all is the number of relevant
relevant docs documnents}}
non interpalated | 02930 Exact [ 03® ]
]
£ o il.s I||\ I| I | fudl L | ‘\ (1
&
a5
o T T T
4 i 4 4m wia Ity
Taple
Difference from Median in Average Precision per Topc
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): AidpBpwaon AlGAegNg
Ti eéurtnperei n aéloAdynon;

— aéloAbynon armoreAsouaTikéTnTag

Auokolieg tng aéloAoynong

A&l0Adynon péow Xeipovaktika Mapkapiouévwyv 2uAAoywv
Mérpa aéloAbynonc arroreAcouanikotnTag
— AkpiBeia & AvakAnon (Recall & Precision)
— KautmruAeg AkpiBeiag/AvakAnong
* 2UyKpIOn 2ZUCTNUATWV
— EvaAdakrtika pérpa
* R-Precision (Precision Histograms)
* F-Measure
» E-Measure

* Fallout, Expected Search Length
— User-Oriented Measures

» Aokiuaoies ATToTeAeouarnkotnTag-2. U/\/\ogég Avagopdc (TREC)
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LTI

« See http://trec.nist.gov/
» Do Assignment 1
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