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AiapBpwan AIGAEENS

« Tieéurrnperei n agloAoynon;
— aéloAdynaon amroreAeouarikoTnTag
»  AuokoAigc tn¢ aéloAdynong
* AéloAoynon uéow Xeipovaktika Mapkapiouévwy 2ZuAAoywv
*  Mérpa aéloAdynong ammoreAeouaTnikoTnTac
— AvdkAnon & AkpiBeia & (Recall & Precision)
— KautruAeg AkpiBeiag/AvakAnong
* 2UyYKpIOn ZUCTNUATWY
— EvaAAakTika uérpa
* R-Precision (Precision Histograms)
* F-Measure

* E-Measure
* Fallout, Expected Search Length

— User-Oriented Measures
»  Aokiuaogieg AroteAsouarikotnrac-2urdoyéc Avagpopac (TREC)
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Tutror AgloAdynong

« ATtrodorTikoTnTag (efficiency)

— EOw agloAoyoupe TIg £MOOCEIG TOU CUCTAUATOG (System performance)
— MéTpa: xpdvog atrokplong, atroBNKEUTIKOS XWPOG, ...

« KooToug
— Kdéotog avartuéng
» oxedlaouou, uhotroinong, dokiuywy (testing), agloAéynong
— A&giroupyikd £€0da
* €COTTAIOMOU, TTPOCWTTIKOU, KTA

« AtroteAeoparikétTnrag (effectiveness)
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Ti e€uttnpeTei N agioAoynan ATTOTEAEOUATIKOTNTAG;

* YTrapxouv TTOAAG povTEAa UTTOAOYIOUOU Tou BaBuou auvagelag,
TTOAANOI aAyOPIBUOI KaI OKOMA TTEPICTOTEPA auaTriuaTa. lNolo €ival 1o
KAAUTEPO;

 [lolog €ival 0 KAAUTEPOC TPOTTOC YIA:

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

— Mpoadiopioud Twv Bapwyv Twv opwv (Term weighting) (TF, TF-
IDF,...)

— YTroAoyigpo Tou BaBuou ouvageiag (dot-product, cosine, ...) Baocel
TOU OTTOIOU Ba YiVvEl N KATATagn Twv eyypapwv;

« [160a Eyypaga TNG aTTOKPIONG EVOC OUATAMOTOC TTPETTEI VA EEETATEI O
XPNOTNG TTPOKEINEVOU VA BPEI HEPIKA/OAQ T guvapn £yypaga;

CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete, Spring 2006 4




O1 AuagkoAieg Tng AZioAoynang

H atmoTteAeopaTIKOTNTA £CAPTATAI ATTO TN CUVAPEIQ TWV AVOKTAPEVWY
EYYPAPWV

— A&V UTTAPXEI TUTTIKOG OPICHOG TNG CUVAPEING

2TNV ouaia n guvagela dev gival duadikr) aAAG ouveXNS
Akoua Kal av nTav duadikr), N Kpian TG YUTTOPEI va unv €ival EUKOAN

ATTO TNV TTAEUPA TOU XPNOTN N TUVAPEIA Eival:
— UTTOKEIYEVIKN: OIOPOPETIKA aTTO XPNOTN OE XPraTn
— TrepIoTAOIaKD (situational): oxeTifeTal Ye TIC TPEXOUTES AVAYKES TOU XPNOTN
— YVWOTIKN (cognitive): egapTtaTal atro TNV avTiAnwn/TuuTTEPIPOPA TOU XPNOTN
— OuVapIKA: peTaBAAAETaI PE TO XPOVO (Oev gival avaAloiwTn)
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ACloAoynon HEow XelpovakTIKA MapKapIoPEVWY ZUANOYWV




AZloAdynon Bdaoel XelpovakTikad Mapkapiopévwy 2UANoywv (Human
Labeled Corpora)

TpoTrog:
1) ETTENECE Eva OUYKEKPIPEVO OUVOAO eyypd@wyv C (KaTtd TTpoTiunon Tou idlou
YVWOTIKOU TTEQIOU).
2) AlaTuTTwoEe £va OUVOAO ETTEPWTACEWY YIa auTd Q
3) Bpeg évav ) TTEpIcTOTEPOUG €10IKOUG (experts) Tou yVwoTIKOU TTediou, Kal BAAE
TOUG VO HOPKAPOUV Ta cuva@r £yypaea yia KABe eputnon
2UvNBwg, oI KPIio€Ig Toug gival (ZuvagEg, Mn-Zuvagég)
Apa 1o ammoTéAeopa TnG dIadIKaoiag auTAG cival éva oUVOAO atTd TTAEIAOES TNG HOPYIG:
(c,q9,Relevant) i (c,q,Irrelevant), 6tou ¢ €C, q €Q.

4) Xpnoigotroinoe auTh Tn cUuAAoyA yia TV agloAdynon TG ATTOTEAEOUATIKOTNTOG
evog 2ATl.

Baloupe 10 ZAIT va eupetnpidoel Tn cuAAoyh C, KATOTTIV TOU OTEAVOUUE ETTEPWTACEIS OTTO
TO0 Q Kal aglIoAOYOUE TIG ATTOKPICEIG TOU BACEI TWV KPITEWV TTOU £XOUV KAVEI AdN 01 EIOIKOI.

AUOKOAIEC:
H mmapatrdavw péBodog atraitei peydaAn avBpwivn TTpooTTABEIa yIa JEYAAES
OUAAOYEG eYYPAQPWV/ETTEPWTACEWV.
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AZloAbynon Bdaoel XelpovakTikad Mapkapiopgévwy 2UAoywyv (Human
Labeled Corpora)

4) Xpnoiyotroinoe auTh TN cUAAoyA yia TV agloAGyNon TG ATTOTEAEOUATIKOTNTAG
evog 2ATl.

Badoupe 1o2AHQ eupeTnpidoel Tn oUuAAoyr C, KATOTTIV TOU OTEAVOUE ETTEPWTACEIG OTTO
10 Q Ka( a&loAoyoUuE) TIG ATTOKPICEIG TOU BACEI TWV KPICEWV TTOU £XOUV KAVEI 110N 01 EIDIKOI.

[Mwg;

CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete, Spring 2006




METpa agloAOynoNnNG ATTOTEAECHATIKOTNTAG

METpa agloAOynong atmoTEAEOUATIKOTNTAG:
AkpiBela (Precision) kai AvakAnan(Recall)

« AxpiBeia (Precision):
AlaioOnTikA: H IkavoTnTa avakTnong JOVO auvapwy eyypapuy

« AvakAnon (Recall):
AlaigOnTIKA: H IKavoTnTa €UPETNS OAWY TWV TUVOPWY EYYPAPWYV TNG
guAAoyNnG
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AkpiBela (Precision) kai AvakAnan(Recall)

‘EOTWw €va epwTNUA q

2UA\oYN eyypapwv

2. 2uvaon (ME To EpWTNHA Q)

(Mag Ta €xouv dwael oI €10IKOI)

E: Eupebévta (atrd 1o ZAlN)

, EnX . EnX
AxpiPelo = I[En2] Avéxinon = [En2|
E| Py
P(recision) R(ecall)
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P=0, R=0 (xeipotepn TTEPITITWON)

P=1, R:low

P=1, R:1 (1davikr TTepITITWAN)
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P=low, R=1 (n emiteuén R=1 givai eukoAoTar)




AvTittapaBoAn (trade-off) yetacu Babuou avakAnaong Kai
BaBuou akpifelag

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

)

PrecisiO/r%/

1)
Recall Q Returns most relevant

documents but includes
lots of junk
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O lMNMpoadiopiopdg TNG AvAKANONG gival Kapid opd dUOKOAOG
(OUOKOAOTEPOC TNGS AKpiBEIag)

O guVvOAIKOG apIBUOC TV EYYPAPWYV TTOU Eival auvagn PE HIa
ETTEQPWTNON MTTOPEI VA €ival AyvVwaTOG
— I.x. Auto oupBaivel pe Tov 10TO

TpoT1T0I AVTINETWTTIONG aUTOU Tou MpoBAnuarog
« AciypatoAnyia (sampling)

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

« X (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.

[Tpomroug ouvaBpoiong diardéewyv (rank aggregation) Ba douue aro uabnua
TTEQI LIETA-Nxavwyv avadniinong]
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Oa umropouoaue Us Evav uovo apibud va xapaktnpioouus tnv

ATTOTEAECUATIKOTNTA E£VOS OUCTHUATOC,

F-Measure




METpa acloAOynong atmoTEAEOUATIKOTNTAC:
F-Measure

* MéETpo 1TTou AauBavel uttown TNV AKpipeia Kar TNV AvakAnon
» Eival To apuoviké péoo (harmonic mean) Tng avakAnong Kai
aKpipelac:
2PR 2

YR 1
A 303

Epwtnon: MNati appovikd néco kai ox1 aplOunTiKo;
Atravtnon: lNa va Tapoupe uWnAn Tiur) apuovikou JEoOoU
xpelalopaoTe upnAd P kail upnAd R.
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E-Measure




METpa acloAOynong atmoTEAEOUATIKOTNTAC:
E Measure (TrTapauetpiko F Measure)

* [lapaAAayr) Tou F measure 1Tou pag emmTPETTEI VO OWOOUUE
TTEPIOOOTEPN EPPaoN (BApog) oTnv akpipela:

p_ U+ BPR _(1+57)
B>P+R LA

P

« HmiyA tou B puBuilel 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 agloAOynong ATTOTEAETUATIKOTNTAG:
Fallout Rate

[MpoBAnuarta NG AkpiBelag kar AvakAnong:
— O apiBudg TwV PN-ouvaewy eyypa@wy dgv AapBaveral utToyn
— H AvakAnon dev opiletal av N guAAoyr) BV £XEI KAVEVA TUVAQPES £YYPAPO.
— H AkpiBeia dev opileTal av dev avakAnBei kaveva Eyypagpo

no.of nonrelevant items retrieved
Fallout = f

total no. of nonrelevant items in the collection
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Fallout

‘EOTw €va epwTNUA q

2UAAoYN eyypapwyv

2. 2uvaon (e To pwTNUa q)
2% Mn-2uvaon

E: EupeBévrta (atrd 10 2Al)

IENXC|
| 2|

Fallout =
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KaptruAeg AkpiBeliac/AvakAnong
(Precision/Recall Curves)

MéeETpa agloAOYyNang aTToTEAECUATIKOTNTOG:

2nueia kal KaptruAeg AvakAnonc/Akpipeiag

Kivnrpo:
O xpNoTng dev «KATAVOAWVEI» OAN TNV aTTAVTNON JOVOUIAC.
AvTiBeTa apxilel atrd TNV KOpU®N TNG AiOTAG TWV ATTOTEAECUATWY

AuTO dev AauBavetal uttown atrd Ta peETpa Recall kai Precision

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

H AkpiBeia kai n AvakAnon Twv duo cuaTtnudtwy eivar n idia!l  (
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2nueia kal KaptruAeg AvakAnong/Akpielag (I1)

(Recall/Precision Points and Curves)

Avtipetwmion NMpoBARuarog: Xpon Recall/Precision Curves

Tpo61TOG UTTOAOYIOOU:
1) Na dobcica eTTepwTNON, TTAiPVOUNE TN diaTeTaypévn AioTa aTrd 10 ZATl

2nueiwon: av dgv TTAPOUNE OAN TNV ATTAVTNON OAAG €va TUAMA TNG, TOTE TO GUVOAO TWV
EupeBéviwy aAAalel, kal dpa Ba TTapoupe dIaQopETIKA recall/precision JETPROEIG

2) ZNUEIWVOUUE KABE £yypago TNG AioTag TTou gival ouvageg (Bacel Tng
XEIPOVOKTIKA JOaPKAPIOPEVNG GUAAOYNG)

3) YmrohoyiCoupe éva Ceuyog TIpwV AvakAnong/Akpipeiag yia Kade Béon 1ng
JlaTETAYMEVNG AIOTAG TTOU TTEPIEXEI VA CUVAPES EYYPAPO.
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Recall/Precision Points and Curves: lNapadeiyua

Eotw |Zuvaen|=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

50 x ——— R=3/6=0.5; P=3/4=0.75
986

52  x
984

988

578

985
103 Missing one

591 relevant document.

Never reach
M2 x — R=5/6=0.833; P=5/13=0.38 100% recall

14990
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R=4/6=0.667;  P=4/6=0.667

oo A S © oo N o oW R —




Plotting the Recall/Precision Points

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

S| o @
R=2/6=0.333; P=2/2=1 3 °
a Y
R=3/6=0.5; P=3/4=0.75
Y
R=4/6=0.667;  P=4/6=0.667
R=5/6=0.833; P=5/13=0.38 Recall
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2.UyKplion dUO ouoTAUATWYV

® >yotnua 1

© Tovotnua 2

Precision
[ )

v

Recall
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[MwG va Ta OUYKPIVOUUE;
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Interpolating a Recall/Precision Curve

2KOTTOC: Auvatotnta oUuykpiong JIAQOPETIKWY OCUCTNHATWY
TpdT1o¢:
XpnRon KavovIKOTTOINUEVWY ETTITTEOWV QVAKANGNC (standard recall levels)

Mapadeiyua kabigpwpévwy eITTEOWY avakAnong (11 Tov apiBuo):
r, {0.0,0.1,0.2,0.3,0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0}
=0.0,r,=01,...,r,=1.0

YT1roAoyiCoupe piag TIPR akpifelag yia kaBe  standard recall level:

2 UYKEKPIMEVA, WG aKPiBEIa oTo j ETTITTEOO AVAKANONG OPICOUME TN MEYIOTN aKPIBEIa TTOU
gM@avideTal HETAEU TwV BaBuwv avakAnong j kai j+17

P(r;)= max P(r)

ViSPSEig
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Interpolating a Recall/Precision Curve (ll)

* AuTO oTnpileTal oTnV TTapatipnon 0Ti 000 n avakANon MEYOAWVEI
TG00 N aKpiBela PeIwveTal

* [1a auTo gival AoyIKO va OTOXEUOUUE TTPOG MIA KAUTTUAN
TTapePPOoANC (interpolation) TTou didel yia povoTova glivouoa
ouvapTnon

P(r;j)= max P(r)
rjsr<mn1
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Interpolating a Recall/Precision Curve: lNapadeiyua

- t o real
5 e interpolated
S 1w e o= -
a :
| R=0.167; P=1
08T i
| R=0.333; P=1
0.6 T 'R=0.5; P=0.75
| R=0.667; P=0.667
0.41 | R=0.833; P=0.38
0.27
i ; | i i i ; i a >
01 02 03 04 05 06 07 08 09 10

2nueiwon: Ao ta 5 Ceuyn (P,R) tTou gixaue tryaue ota 11
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TI kGvouue av Exouue TTOAAG spwrhuara otn ouAAoyn

agloAdynong;




Méon KauttuAn AvakAnong/Akpipeiag

* [1pokUTITEI AfIOAOYWVTAG TNV ATTOTEAEOUATIKOTNTA TOU OUCTANATOG
ME Eva ueyAAo TTANBOC ETTEPWTATEWY

» YtroAoyiloupe péon akpiBela oe kGBe standard recall level yia
OAEG TIG ETTEPWTNOEIG

« 2xedialoupue TN MEoN precision/recall KauTTUAN N otroia ekPpPAlel
TNV ETTIOOC0N TOU CUCGTAMUATOG OTN OUAAOYN
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2UYKPION 2UaTnUATWV

1,

0.8 - —~— ZAM1 = ZAN2
=
S 0.6 -
-3
o
E 0.4 -

0.2 -

0 T T T T T T T T T 1
01 0.2 0.3 04 05 0.6 0.7 0.8 09 1

Recall

* H KQUTTUAN TTOU €ival TTI0 KOVTA OTNV TTAVW-OECIA YWVid TOU
YPAPAUATOG UTTOONAWVEI KOAUTEPN ETTIOOON

To ZAl2 gival kKaAuTtepo atrd 1o ZAl1
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2uatnuatwv (1)

1 T T T T
VSR —+—
P SlemVSR —»—
o PosVSR ---3---
0.8 | % PosSitemVSR 8- -
086 [
C
S
e
(4]
o
o
0.4 [
0.2 [
D =:
0 0.2 0.4 0.6 0.8 1
CS'11637 Inf(}l 111auivil anviuivval 1 alin lLlLLl“abB\ean\llll \_/lbLb, u}}l llls P2AVAVAV]

—~— ZAN1 = ZAN2

Precision

0.1 0.2 0.3 04 05 0.6 0.7 0.8 09 1
Recall

To ZAl2 €xel KaAUTEPN aKPIBEIa OTA XAUNAQ ETTITTEOO AVAKANONG
To ZAIlT1 €xel KaAUTEPN AKPIBEIa aTa UWPNAQ ETTITTEDA AVAKANONG
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R-Precision & Precision Histograms

METpa agloAOynong atroTEAEOUATIKOTNTOG:
R- Precision

Epwtnua: Mmmopouue va agloAoyrooupe éva cuoTnua Ye Evav uovo apiuo;

(o o1T0iOC VO AauBAavel utTown Tn CEIPA TWV EYYPAPWY TNV aTTAvTNnon;)

* R-Precision: H akpifeia otnv R B8€on 1ng diarag¢ng tng ammrdvrnong
MIOG ETTEPWITNONG TTOU £XEI R ouvaon £yypaga

doc # relevant
588 X
589 X
576

590 X
986

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

988

578

985

103

591

772 X

990
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R =# of relevant docs = 6

Ao 2o ©o o oA WwN =S
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METpa acloAOynong atmoTEAEOUATIKOTNTAC:
R- Precision (1)

* EpwtAiuara:

— Av €xoupe TTOAAEG ETTEPWTACEIC AgloAOYNONG, TTWG UTTOAoyileTal
QAUTO TO METPO;

— [NMw¢ ptTopouue va ouykpivouue 2 ouoTruara Baoel Tou R-
Precision ;

« Amavtnon:

— XpNOIPOTTOIWVTAC TTOAAEC ETTEPWTACEIC afloAOynonG MTTOPOUE
va oxedidooupe 10 loToypapua AkpiBeiag (Precision Histogram).
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2.UYyKpPION 2UCTNUATWY
loToypapuara Akpifeiag (Precision Histograms)

‘EoTtw 2 cuotipara A kail B kai kK eTTepwTnoeig agioAdynong q1..gk

TpdT1T0G UTTOAOYIOHOU TOU I0TOYPAUMATOG OKPIBEING:
* [akdBei=1£€wck
— Ri =10 TTA}O0OC TWV CUVAPWYV EYYPAPWYV TNG ETTEPLWTNONG qi
— RIPA := To Ri-precision Tou cuocTiuaTog A yia Tnv qi
— RIPB := To Ri-precision Tou cuotjuaTog B yia Tnv qi
— RIiDiff := RiPA - RiPB
« Kavoupe Tnv ypagiki rapdoTtaon tTwv (i,RiDiff) (yia i =1..k)
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2UyKpIOoN 2UoTnUATWYV
loToypappara AkpiBeiag (I1)

Mapadeiypa pe 10 eTTEPWTNOEIG:

RiDiff
1
o1 |
1 2 3|4 H 6 7 8 9 10 query number
2AlN B
-1
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Expected Search Length




Expected Search Length
Avapuevouevo unkog avalnrnong [Cooper 68]

* Opliopog
— To péoo TTANB0G eyypAPWY TTOU TTPETTEI VA ECETACTOUV TTPOKEIUEVOU VA
QVOKTAOOUWE £VO OUYKEKPIMEVO TTAB0GC OUVOPWYV EYYPAPWV.
* [lapaTtnpnoeig

— Aev gival évag aplBuéc aAAd ouvdapTtnon Tou apiBuol TwV CUvaAPuwYv
EYYPAPWYV TTOU ETTIOUPOUNE

— Mrtropei va TTapacTabei pe Eva Trivaka f he ypaenua
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Expected Search Length (I1)

— MrTropei va TTapacTtabei e éva trivaka r ue ypdenua

* [Mivakag
Rel Docs Search Length
1 2.0
2 4.2
3 54
4 6.6
5 7.8

« Mrtropoupue OUWG VA UTTOAOYIOOUE Kal EVAV «JECO OPO»:
— (211 +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

— XovopIKkd, 0 XpNoTng Xpelddetal va egeTddel 82% tTapatmdvw £yypaga atro Ta
EMOIWKOUEVA ouvan (T1.X. av BéAel 20 Ba XpelaoTei va EETACEI TA TTPWTA
1.82*20=36 £yypaoa)
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User-Oriented Measures

[1I0 UTTOKEIPEVIKA PETPA ZUVAPEIOC

* Novelty Ratio (rmrooooro “kaivorouiag”).
To TTO00OTO TWV AVAKTNHUEVWY KOl TUVOPWYV EYYPawy (E NZ) Twv OTToiwv TV
UTTap¢n O XPHOTNG ayvoouae (TTpIv TV avalntnan).
— MeTpdel TNV IKAVOTNTA EUPETNG VEAG TTANPOPOPIaG O€ £va BEUQ.

« Coverage Ratio (rmrooooro kaAuwnq):
To TTO000TO TWV AVOKTNHUEVWY KAl guva@wy eyypapwy (E NZ) oe axeon pe 1o
JUVOAO TWV aUVAQWY EYYPAPWYV TA OTTOIA €ival YVWOTA aTO XPAOTN TTPIV TV
avalntnan.
— 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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AAAOI TTapAyovTeC acloAoynaong

AvBowrrivn mooorraBsia(User effort):

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

Xoovog arrokplong (Response time):

Time interval between receipt of a user query and the presentation of system
responses.

Mopern mapouvaoaiaong (Form of presentation):

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

KaAuwn ouAAoyric (Collection coverage):

Extent to which any/all relevant items are included in the document corpus.
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Aokiuaaie¢ AtmoreAeouarikoTnTac-2UAAoyEC
Avapopac (TREC)




Aokipaaieg emdoagewyv (Benchmarking)

« H avadurikri aéloAoynon midoang eival UakoAn ata ZAIlT dioTI
TTOAAQ XAPAKTNPIOTIKA (OUVAPEIA, KATAVOUN AECEWV, KATT) OUCOKOAQ
TTpoadiopifovTal JE PabnuaTikr akpiBeia

« Hemddaeig auvnBwg peTpwvtal e Aokpaoies Emoooewv
(benchmarking). H agloAdynon tng atroTeAEOUATIKOTNTAG
QaEIONOYEITAI OE TUYKEKPIPEVEC TUAANOYEC EYYPAPWYV, ETTEPWTITEWYV KAl
KPIOEIC TUVAPEIOG

* Ta atroTeAéopaTa €ival EYKUPQ POVO OTO TTEPIBAAAOV TTOU EYIVE N
agloAoynan.
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Aokipagieg Emdogewv

* 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 zrr]gclzié’eﬂl
document Algorithm \Fesult
collection under test
Standard /
queries Standard
result
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Ta mpoAiuata Tou Benchmarking

* Ta arroteAégpaTa TNG agloAdynang €ival EyKupa PJOVO yia TN
OUYKEKPIYEVN doKIpaaia agloAdynaong

« O kataokeun evog benchmark gival dUgkoAn kai XpovoRopa

» Aokipaaieg yia lotoaelideg (web corpora benchmarking) Twpa
MOAIG dnpioupyouvTal

* 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 15
CISI 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

- 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 gtoxol 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 mmAeovekTipata 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 (llI)

« 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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XapakTtnplaTika TnG auAAoync 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)

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

CS-463, Information Retrieval Yannis Tzitzikas, U. of Crete, Spring 2006 62




Aciypa Eyypagou (oge 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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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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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

<000 «<DOC>

<D0OCNCe ZF108-706-077 </DOCNC: <DOCNO= SIMNS1-06264024 «/00 CNC

<DOCID=08 706 077 &0=/DOCID> <ACCESSe 06364024 I ACCESSs

<JJUANAL=Businass Waek Dac 31 1960 n3 184 pEAJ12) &M, <CAPTION= Photo; PHOTO: Associated Prass; ANOTHER
</ JOURNAL> TURNOWYER - Kansas City's Leonamd

< TITLE=Fujitsu means business for America. (Spacil Enffin (98] closes in on Raiders quarterback Todd Marinovich,
Advartizing Section by Fujitsu Ltd.) {includes related articles on who furmblad on

the company's businass relationships with Pepsi Cola, Comeax the pay. Marnnovich also th ew four interceptions.

Computer, Grenville EMS, and Sequaent Computer <fCAPTION>

Systamsja <DESCRIPT= PROFESSIONAL, FOOTBALL. PLAYOFF,
<TITLE: GAME: RESULT. BRIEF =</DESCRIPT>

< TEX{T= <LEADPARA= Too much aexcitermant on top of too much cold

«<ABSTRACT=In establishing tself as a majpr manufactu rar in medication may have caused the rapid heartheat that forced
the computer hardware maret, Fujitsy [td boasts a long list of Kansas City linabacker Darrick Thomas out of the
corporate customers. &P. The company's client base includas:

MGl Talecommunications Corp., Page Composition, Johns raliable place-kicker, kicked an 18-yard field goal at 10026 of the
Hopkins Hospital, Tiara Computer Systems Inc., PepsiCola, fourth quartar, but ha missad teo field goals in tha first half,
Convax Computer, Greanvile EM S5, and Saquent Computer from 23 and 47 yands.

Systams Inc. Thae company strasses its good customear ralations | ..

and product davalopment aspects, as wall as its < TEAT=

talecommunications products &0, <FEATURE= PHOTO «FEATURE:

</ABSTHACT> <STATE> CA </STATE

<TEXT> <WOHRD.CT> 538 «WMWORD.CT>

<DESCHRIFT> <DATELINE> Sunday, Dacembar 23, 1991 0064024501
Company: Fujitsu Lid. (Markating). &0, <iDATELINE>

Topic:  Marketing Strategy «COPYHGHT= Copyright 1881, San Jose Marcury Maws
Customar Ralations «COPYRGHT=

photoga ph.&hd; <LANGLUAGE: ENG </LANGUAGE=>

</DESCRIPT> <iDOC>

<D0 Cx
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Another Example of TREC Topic/Query

<top>

<heads Tipster Topic Dascripkion

<hum> Number: 101

<doms> Diomain: Science and Technology

<titles Topic: Dasign of the "Siar Wars " Anki-missile Defonse Svsfom

«descs Dascriplion:

Locument will provide informafion on e proposed configurafion, componanis, and
fechnology of the .5 s "siar wars" ani-missie defense sysfam.

<harr> Namalkiva:

proposad configurafion, componanis, and lachnobgy of the 1S 's "siar wars” anfimissila
dafanse sysfam. The dasion and fachnology fo ha used in Hhe anii-missie defanse sysfam
advocaled by the Reagan adminisirafion, the Sfmmfegic Defense Indminve (SDI), ako known
as "slarwars.” Changas of conshifuent lachnologias, are also ralovant doctimanis.

<con= Concapl{s )

1. Sirafagic Defense Inifiabive, SIN, sfar wars, peace shield

2 kinelic energy weapon, kinefic ki drected energy weapon, lasar, pariicle beam, ERIS
faxoafmospharic reaninv-vahicls infercaplor svsfam), phasad-array radar, microwave

3. anfrsatellife (ASAT) waapon, spaced-hased technology, sirafegic defense fechnologies
<fac> Faciorfs):

<nat= Malionalify: U5

</nat=
<def> Deafinifion{s):
<top>
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AtroteAéopaTa Aglohoynang evog 2Al 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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|.A.d hoc results — Fujitsn Laboratorics. Lid.

[ Summary Statistics

Run Number Flabgatrd2
Run Description Autamatic, title + desc
Number of Topicz 50
[ Total mimber of documents aver all topics
Retricved: 50000
Relevant: 4728
Rl not: 2590
Recall Level Precision Averapes Documnent Level Averages
Recall Procision Procision
0.00 0.7796 At 5 dacs 0.5480
0.10 0.5490 At 10 docs 0.4580
0.20 04517 At 15 docs 0.4587
0.30 0.3954 At 20 docs 0.4200
0.40 0.3357 At 30 dacs 0.38587
0.50 02863 Ar 100 docs 0.2490
0.60 022491 Ar 200 dacs 0.1777
Q.70 0.1745 At 500 dacs (0.1011
0.80 0.1381 At 1000 docs 0.0558
0.90 0.0720 R Precisian  (precision after
1.00 00224 R doce retricved (where R
Average precision over all iz the pumber of relevant
relovant doce docurmente}}
nan interpalated | 02530 Exarct [ 0.320%
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A1dpBpwan AIGAEENS

T1 eéuttnperei n aloAoynon;
— aéloAdynon amoTteAeouaTIKOTNTAC

Auokodigg tn¢ aéloAdynong

AéioAoynon péow Xeipovaktika Mapkapiouévwyv 2UAAoywv
Mérpa aéloAdynong amoreAeouarikotnTag

— AkpiBeia & AvakAnon (Recall & Precision)

— KaurmruAec AkpiBeiag/AvakAnong
* 2UYKpION 2UCTHUATWV
— EvaAdakrika uérpa

* R-Precision (Precision Histograms)

* F-Measure
* E-Measure
» Fallout, Expected Search Length

— User-Oriented Measures

A OKI,UGO'I'EE ArmroreAsouarikotnTac-2UAAoyé
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