Mpoxwpnueévecg Aettoupyieg Emepwtnong
Advanced Query Operations

MEPOZ |

KedaAaio 5

Avdktnon NAnpodopiag 2009-2010

Arapbpowon Ardheéng

Kivntpo

Avadpaon Zuvadelag (Relevance Feedback)

Avadilatunwon Enepwtiicewv (Query Reformulation)
AvaBdpuvon Opwv (Term Reweighting)
Enéktaon (Alaotoln) Enepwtnong (Query Expansion),
Avadlatinwon Emepwtiioewy yla 1o Alavuopatiko Movtého

Optimal Query, Rocchio Method, Ide Method, DeHi Method

H évvola tou Optimal (or Best) Query
A&lohbynon

Weubo-avadpaon cuvadelag (Pseudo relevance feedback)
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Kivntpo

= ExeLmapatnpnBel OtL oL xprioteg Twv ZAM damavouv MoAU XpOvo avadtatumwyvovtac tnv
OPXLKN TOUG ETIEPWTNCN TIPOKELUEVOU VO BPOUV LKAVOTIOLNTIKA €yypada

= MBavéc attieg
0 XPAotnE Sev yVwPIleL TO MEPLEXOUEVO TWV UTIOKEIHEVWVY gYYpAdwV
0 Ae€AdVL0 Tou Xpriotn pmopel va Stadépet amod auto thg GUAAOYNG
N oPXLKN EMEPWTNON UMOPEL val Elval TILo YEVLKN A Lo €L8LKNA o autr) mou Ba émpene
(kataAnyovtag eite og apa MOAAA 1 o€ TOAU Alya €yypada)

= H apxwn emepwtnon upmopei va BewpnBel wg n mpwtn mpoomndbela €kppacng TG
TAnpodopLAKAG avAyKngG Tou Xprotn

= AVAyKN YLoL TEXVLKEG QVTLHETWITLONG AUTOU TOU TPORANLATOC
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Toomotl Avtipetwmiong

(1) BeAtiwon TG apXLKAG EMEPWTNONG

(2) XpAon Mpodil Xprotn

(3) BeAtiwon mapAaotaong KELHEVWV

(4) BeAtiwon aAyopibuou (Hovtélou) avakinong

MapatnpnoeLg

= Ta (2), (3), (4) €xouv M0 poOVIHO amotéleopa  (emnpedlouv TNV AMAVTNON KAl TWV EMOUEVWV
EMEPWTNOEWV)

= E&w Oa eotidooupe oto (1)
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Avadlatdnwon enepwtog Baost Avadpaorg Zuvaupetog
(Relevance Feedback: Query Reformulation)

Tpomol avadlatunwong Tng EMEPWTNONG:
1. AvaBapuvon twv Opwv (Term Reweighting):

AUEnon Ttwv Bopwv Twv Opwv Tou eudavilovtal ota
ouvadn/embuunta €yypoadoa Kal PeEiwon Twv Boapwv Twv
opwv Tou egpdavilovtat ota  pn-cuvadn/emibupnta
gyypada.
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Avadlatdnwon enepwtong Paoet Avadpaong Zuvapetag
(Relevance Feedback: Query Reformulation)

2. Enéktaon enepwtnong (Query Expansion):

MNpooBnkn VEéwv Opwv otnv emMepwtnon (mX. omoé yvwota
ouvadr éyypada)

Yrniapyxouv moA\ot adyopLBuot yla emavadlatinwaon eneEpwtnong
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Teyvineg Beltiwong g Apyng
Enrepwtong

Katnyopieg:

(o) Texvikég ou amattov icodo amno tov xpriotn

(B) Texvikég tou Sev amattouv eicobo
(B1) mou Bacifovtal ota kopudaia éyypada nov avaktiOnkav
(B2) mou Bacilovtal oe 6Aa ta €yypada tng cuAoyng

Avdktnon NAnpodopiag 2009-2010

H Awdwaotio tng Avadpaong
/ €i00d0¢ 1} X1 A6 TO XPAOTN

TTapaywyr| véou
EPWTANATOG

A

véo
EPMOTNLLOL
Q

apYIKO
Spgﬁn”a emegepyaaia omoteld emegepyaaia
Q EPWTANATOG opaTo ATTOTEAEOPATWY

H Siadikaoia tng avabdpaons umopei
va enavain@Oel mePLOOOTEPES POPES.
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Avadpuon Zvvagetag (Relevance Feedback): H Baouwy) 1déa

Me eicodo and 10 XENoTY

Brjpata:

1/ Metd tnV MapoUsciacn TWV OMOTEAECUATWY, EMLTPETOUME OTO XPHOTN Vo Kpivel
(BeTikd | ApPVNTIKA) TV CUVADELD EVOG ) TTIEPLOCOTEPWY EYYPADWY TNG AMAVTNONG

2/ A§lomoloU e auThv TNV Anpodopia yLo va avasLOTUTIWOOUHE TV EMEPWTNON

3/ Katomu Sivou e 0To Xprotn Thv amavinon tng avadlaTumwpéVNG EMEPWTNONG

4/ NAyawe oto BApa 1/
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Avadpaon Xvvagelag (Relevance Feedback): H Baou) 1déa

Apyun
Enepdnon

Avabeopn

E M é}/n Avéxtnong
TepeTon [IAnpopoprdv

Zoompa AvadioBaducuévae
‘Eyypagpa

Eravadiotomoon
Enepdnong

AwPobicpéva
"Eyypagpa

2. Doc2
3. Doc3
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‘ Tunpata ™ Aeyttextovinng nov Eumkéxovtat

———————————————————————————————— >

1 User

1 Interface |
user need Text

|
|
|
|
i
|
i ’ Text Operations
|
|
|
|
|
|
|

logical view logical view
‘ \| Query )
| user feedbadk | Operations Indexing Text

Corpus

query inverted file l

Searching [¢--------—-—--—----

retrieved docs

v

y ﬁ Ranking
ranked docs
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[Topaderypo avatoQOSOTNONG GLVAYPELXG G GUATNX AVANTY|ONG EUOVKY
q = bike
15
. File Edit View Go Bookmarks Tools Window Help
N @0 Q @ Q Q | http:f{nayana.ece.ucsh.edu/i I CE::;O @
A‘ 4 Home | 5 Browsing and ...
Shopping related 607,000 images are indexed and classified in the database
Only One keyword iz allowed! !
Jlike] Search |
Designed by Baris Sumengen and Shawn Newsam
FPowered by JLAMP2000 (fava, Linux, Apache, Myvsgl, Perl, Windows2000)
(http://nayana.ece.ucsb.edu/imsearch/imsearch.html)
Avdktnon NAnpodopiag 2009-2010 12

Avaktnon MNAnpogopiag 2009-2010




Answer(“bike”)=

‘ [Topaderypo avat00podOTNONG CLVAYPELNG GE GUGTIA AVANTYGYG EUOVKY

Elrowsel Searchl Prevl Ne)dl Random

s i
SR

(144473, 16458)
00

0.0
o

(144456, 262963) (144457, 252134) (144453, 265154)
0.0 00 0.0
0.0 0.0 0.0
0.0 0.0 0.0

(144483, 264644) (144453, 265153) (18451g, 257752
00 00 00

0.0 ] 0.0
L. L

(144538, 525937) (144456, 249611) (144456, 250064)
0.0 00 0.0
0.0 0.0 0.0
0.0 0.0 0.0

[Topaderypo avatoQOSOTNONG GLVAYPELXG G GUATNIX AVANTY|ONG EUOVKY

Moapkapiopa twv Zuvadwv (n EmBupntwv) anod tov Xpriotn

Browse | Search | Prev| mext| Randam |

(144483 265154
0.

0.

oo

(184455, 264644) (184453, 265153) (144518, 257752)
0.0 0.0 0.0
00 00 00
00 00 00

AVUKLUIOT] TIATPUQOPLUG ZUUI-2ULU

oo
o

(144456, 250064)
! 0.0
0.0 0.0
0.0 0.0
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[Topaderypo avat00podOTNONG CLVAYPELNG GE GUGTIA AVANTYGYG EUOVKY

Anavtnon tn¢ avosLATUNTWHEVNG OITAVTNONG =

Browse | Search | Prev| next| Random |

(144538, 523403 (144338, 523634) (144532, 523520) (1444356, 233569 (144456, 253562) (144538, 523709
0.54182 0.56319296 0584279 064501 0650275 066709197
0251044 0267304 0280841 0351305 0411745 0358033
0309876 0295889 0303398 0293615 023853 0308059

(144473, 162457 (L44456, 2406347 (144456, A5TE0T (144473, 16328 (144455, 265264) (144475, 5124100
06721 0675012 0676001 0. 700339 070170798 070297
0393922 04639 047645 0.309002 036176 0469111
0273178 0211118 0200451 0.201%37 0.330042 0233850
Avaktnon MAnpodopiag 2009-2010 15

Avadpaorn ato Atavuopatino Moviého

BéAtiotn epwtnon: H mio yvwoth pébodocg avadpacng oTo ALOVUCUATIKO HOVTEND elval
n uébodog tou Rocchio.

A query vector, g, that
= maximizes similarity with relevant documents

= minimizes similarity with nonrelevant documents.
— ] = ] =
fopz = arg maxfsim {7, &) — simig, Cer)].
i
C: suhhoyn eyypadwv, Cr: clvoho oxetikwv, Cnr: cUvolo un GXETIKWV

YTEVOOUION: gy 4y = 20 - Fida)
T [VEIIVid
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Avadpaon ato Awvuopatind Moviého

X UM OYeTIKE Eyypapo
O GYETIKA EYYpPOQO.

BérTioT

(Gop)

TUO KOVTA 0T OXETLKA + TILO HOAKPLA ATt TAL N OXETIKA

Avdktnon NAnpodopiag 2009-2010 17

Avadpaon oto Awwvoopatind Movielo

‘EOTw OTL £XOUE £Vl LOVO CXETLKO €yypado (€0Tw r) KAl éva HdVOo N OXETIKO
€yypado (Eotw nr). Na va PMopEcoupe va Staxwploou e To €va and To dAlo, To

dlavuopa tou BeAtioTou epwtipatog Q,, Ba eival (yia cuvnpitovo):

vec(Q,,,) = vec(r) — vec(nr)

Avdktnon NAnpodopiag 2009-2010 18
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Avadpaon ato Awvuopatind Movtéio

A
3
(1,2) .,
2 O oyeuko &yypopo
,/ ~ ~ o
Pértioro epoTnua £y (3,1)
<, © X ,
1] GYETIKO
Eyypagpo
.3 -2 -1 1 2 3
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Avadpaorn ato Atavuopatino Moviého

To BEATLOTO EPWTNO TIOU TIPETIEL VAL SLATUTIWOOUE WOTE val SlaywpLoTolv ta
OXETIKA £yypada armd Ta Un OXETIKA gival (OTtav XpnoLUomoLeiTal opolotnTa
ouvnultévou):

_ 1 - 1 -
-~ SYd-——%ad
Con =[] 2~ N a2

C: cvihoym eyypdowv, R: chvoro oystikdv, N-R: civoro un oyetkdv

The optimal query is the vector difference between the centroids of

the relevant and nonrelevant documents

Avdktnon NAnpodopiag 2009-2010 20
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Avadpaon ato Awvuopatind Movtéio

Ouadomnoinon (Clustering)

Relevant documents have similarities among themselves ->
I6avikn epwTtnon oto KEvtpo (centroid) Tng cuotada Toug

Irrelevant documents have term-weight vectors which are
dissimilar from the ones for the relevant documents

Avdktnon NAnpodopiag 2009-2010
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Avadpacn ato Awvuopatind Movtélo

MNpoBAnua: To BéATioTo epwtnua Sev umopet va Bpebel otnv mpaén.

Mati?

ATl 6e yvwpiloupe €K TWV TPOTEPWV TO OCUVOAO TWV  OXETIKWY
gyypadwv. Av Ta yvwpilape Tolog 0 AOYog Vo EKTEAECOULE TO EpWTNUA?

Avdktnon NAnpodopiag 2009-2010
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Avadtlatunwo enepw1org 010 Attvuouatind XmEo

eloobo Tou xpnotn.

Answer(q)=Answer (q) + user feedback =

Rocchio 1971 Algorithm (SMART)

AdoU 6pwg Sev yvwpiloupe To olvolo C., Ba AdBoupe unOYPn TNV APXLKr EMEPWTNON KAL TNV

Kokkiva: o xpriotng édwoe apvnTikr avadpaon
Mpdoiva: o xprnoTng édwoe BeTIKr avadpaon
M1rAe: 0 xpAoTng dev £dwae avadpaaon

Avdktnon NAnpodopiag 2009-2010

(I) Standard Rocchio Method

AdoU T0 oUVoAo OAwV Twv cuvadwy eivat AyvwaoTo,

ouUTEPLEAABE TNV OPXLKA EMEPWTNON g.
Avadlatunwuévn eNspwtnon

‘?m=0@+£ 2 jj—L > d;
Dylvien, * Dulviien,

a: Tunable weight for initial query.
B: Tunable weight for relevant documents.
v: Tunable weight for irrelevant documents.

Usually y <P (the relevant docs are more important)
If y = 0 then we have positive feedback only

Xpnotwomnoinos ta yvwotd cuvadn (Dr) kat yvwotd un-ouvadn (Dn) éyypada (amd tnv
anmavtnon g OaPXIKAC EMePWTINONG Kat BAceL TG €L0080uU amd TOV XPNOTH) Kal €miong

answer(q):

Avdktnon NAnpodopiag 2009-2010
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Avadpaon ato Awvuopatind Moviého

apyLKO
EPMOTNUO

X Un GYETIKA £yypapa

) , , O T SRR

Avdktnon NAnpodopiag 2009-2010 25

Avadpacn ato Awvuopatind Movtélo

query vector = & - apYIKO SIVUGLA EPOTALOTOG

+ - Betcr avadpaon
L, Xvvibag, Y < B
— 7 - opvnTiKn avadpaocn

apxwoepimua |0 [4[0]8]ofo] @=1.0 [o]4]os]o]o]

(+)

BeTIKA avadpaaon |2|4|8|0|0|2| ﬂ=0.5 |1|2|4|0|0|1|

()

apvnTikA avadpacn |8|0|4|4|0|16| 720'25 |2|0|1|1|O|4|

Term weight can go negative VEO EPWTNHO |_1| 6 | 3 | 7 | 0 |_3|

Negative term weights are ignored
(set to 0)
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AvadlatdTwoy enepwtog 010 Atwvuopatind Xweo

Tpoémot aflomoinong tng avatpododdtnong tou xpHotn
() Rocchio Method

(1) 1de Method

(11 DeHi Method

Avdktnon NAnpodopiag 2009-2010 27

(II) IDE Regular Method

Meplocotepn avadpacn => peyaAutepog Babuog avadlatinwong.
Ma auto, kata tnv IDE Regular uéBobdo &gv kAvoupe kavovikomnoinon (Baocesl Tou
moool avadpaong)

G,=aj+p Yd, -y >d,

Vd D, vd eD,

o: Tunable weight for initial query.
B: Tunable weight for relevant documents.
v: Tunable weight for irrelevant documents.

Avdktnon NAnpodopiag 2009-2010 28
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Apvntinn Avadpaon

H apvnuky avadpoaon elvat gl popdrp avadpaong TOU  XPNOLUOTIOLEL
mAnpodopia and €yypada mMOU £XOUV XAPOKTNPLOTEL WC MN-CXETIKA ATO TO
xenotn.

H apvntikn avadpacn Bswpeitol mpoBANUATIKA:
0o MNoéte évag xprotng Ba mpEMeL va xopaktnpilel Eva yypado wg pn-oxXETKO;

Elvat o 6UoKOAO Qo TO XAPAKTNPLOUO WE OXETLKO.

0 To va MePLUEVEL KOVEIG QO TOUG XPNOTEG va emAéouv €yypada wG Un-
OXETKA 0TNV avalntnon pnopel va eivat 6UokoAo otnv UAOTIOINGN TPAKTIKA.

Avdktnon NAnpodopiag 2009-2010
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(IIT) IDE “Dec Hi” Method

Taon yla andppudn pOvo Twv pn-cuvadwyv eyypadwyv mou €xouv uPnid okop
(Bias towards rejecting just the highest ranked of the irrelevant documents:)

ém = aé + IB Zd] _7maxn0n—relevanl (dj)

Vd;eD,

o: Tunable weight for initial query.
B: Tunable weight for relevant documents.
v: Tunable weight for irrelevant document.

Avdktnon NAnpodopiag 2009-2010
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Xuynpton uebodwy (1) (II) (I1I)

Gn=aj+lt ¥ d-1L ¥ 4

Dylva €Dy Dylva €Dy
4, =aq+pf ng}—? Z‘?j
vd eD, vd eD,

qm = aq_f'ﬂ Zd] _7maxnon—relevant(dj)

vd eD,

levIKd, Ta MELpapATIKA Sedopéva Sev Sivouv kaBapo MPoBASIOA OE KATIOLA TEXVLKN.
‘O\ec oL texvikéG BeAtwwvouy tnv anodoon (recall & precision)
Juvibwga =B =y=1.Avy =0, povo Betikr avadpaacn

Avdktnon NAnpodopiag 2009-2010 31

Relevance Feedback Example: Initial Query and Top 8

Results Note: want high recall

Query: New space satellite applications

+1.0.539, 08/13/91, NASA Hasn't Scrapped Imaging Spectrometer
+2.0.533, 07/09/91, NASA Scratches Environment Gear From Satellite Plan
3. 0.528, 04/04/90, Science Panel Backs NASA Satellite Plan, But Urges Launches
of Smaller Probes
4.0.526, 09/09/91, A NASA Satellite Project Accomplishes Incredible Feat: Staying
Within Budget
5. 0.525, 07/24/90, Scientist Who Exposed Global Warming Proposes Satellites for
Climate Research
6. 0.524, 08/22/90, Report Provides Support for the Critics Of Using Big Satellites to
Study Climate
7.0.516, 04/13/87, Arianespace Receives Satellite Launch Pact From Telesat
Canada
+ 8.0.509,-12/02/87, Telecommunications-Tale-of Two-Companies

Avdktnon NAnpodopiag 2009-2010 32
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Relevance Feedback Example: Expanded Query

Néa epwtnon pe 18
0OpOoUC Kal VEa Bapn

2.074 new 15.106 space
30.816 satellite 5.660 application
5.991 nasa 5.196 eos

4.196 launch 3.972 aster

3.516 instrument 3.446 arianespace
3.004 bundespost  2.806 ss

2.790 rocket 2.053 scientist
2.003 broadcast 1.172 earth
0.836 oil 0.646 measure

Avdktnon NAnpodopiag 2009-2010 33

Top 8 Results After Relevance Feedback

+ 1. 0.513, 07/09/91, NASA Scratches Environment Gear From Satellite
Plan
+ 2. 0.500, 08/13/91, NASA Hasn't Scrapped Imaging Spectrometer
3. 0.493, 08/07/89, When the Pentagon Launches a Secret Satellite,
Space Sleuths Do Some Spy Work of Their Own
4.0.493, 07/31/89, NASA Uses 'Warm‘ Superconductors For Fast
Circuit
+5.0.492, 12/02/87, Telecommunications Tale of Two Companies
6. 0.491, 07/09/91, Soviets May Adapt Parts of SS-20 Missile For
Commercial Use
7.0.490, 07/12/88, Gaping Gap: Pentagon Lags in Race To Match the
Soviets In Rocket Launchers

8. 0.490, 06/14/90, Rescue of Satellite By Space Agency To Cost $90
Million

Avdktnon NAnpodopiag 2009-2010 34
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Alohoynon Anoteleopatinotrag Teyvinwv Avadooong
2LUVRPELXG

Remarks
Relevance feedback is most useful for increasing recall in situations where
recall is important
Users can be expected to review results and to take time to iterate

Incremental Refinement

Empirically, one round of relevance feedback is often very useful. Two rounds is
sometimes marginally useful.

Overall time spent (user satisfaction)

Avdktnon NAnpodopiag 2009-2010 35

A&ohdynon Anotereopatinottag Teyvinwy Avadpaong
2VVAPELRG

A§loAoynon:
Xpron apxLkng o, Kat UTtoAoyLlopog precision and recall graph
Xprion BeAtwpévng q,, Kot UTtOAOYLoUOG precision and recall graph

Remarks
By construction, reformulated query will rank explicitly-marked relevant documents
higher and explicitly-marked irrelevant documents lower.
When evaluating such methods, a method should not get credit for improvement on
these documents, since it was told their relevance.
In machine learning, this error is called “testing on the training data.”

Evaluation should focus on generalizing to other un-rated documents.

Supmépaopa: Ba ayvorncoupe Ta eyypada yia ta onoio £XoUpE SN TN YVWLN TOu XPAROoTN;
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‘ Aklodhoynon Anotekeopatindmroag Teyvinwy
Avadpaong Zuvopetag

Fair Process for Evaluating the Effectiveness of Relevance Feedback
= Remove from the corpus any document for which feedback was provided.

Measure recall/precision performance after relevance feedback on the remaining residual

collection.

Relative performance on the residual collection provides fair data on the effectiveness of
relevance feedback

But, compared to complete corpus, specific recall/precision numbers may decrease since
relevant documents were removed.

Avdktnon NAnpodopiag 2009-2010 37

‘Relevance Feedback Evaluation

LE valuation of ¥ical vanee feedbac methods for fi
TAB 4. E T of Iypicy Televan k

TT—— v Collestiong {weighted .
Rank of T et weighted queninsy

Method
Relevan CACM
o¢ Foedback  and vy 3704 docs Hﬁ%’i;ﬂs CRAN INSPEC MED

Mieghod o
Precision 64 queries 112 he ) doss 13684 docs 033
docs 225 queries B docs
Inittal Rup QUErEE; 30 queries Averaps
(reduced collection) —-——_______E:

: .14
S o 1459 184 1158 1388 3
s BE S33ds
- I :SBU
e v 445, o0 ey ' -

Rocchio (standspd
+79% +50G

B =75, a= 25

cxpand by Rani
all terms P am:m 2 10 -

Improvement ;2-,"555; e 2035 !;;I i )

Rk ; +19% +156% e F630

prslsion 2401 !;i} i 10 T

. 25 g
mprovement +71 % +37m, o rsi'.:{, ;i,:ii:; 527
o = +55% 645

Simulated interactive retrieval consistently outperforms non-interactive retrieval (70% here).
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Relevance Feedback Evaluation: Case Study

Example of evaluation of interactive information retrieval [Koenemann & Belkin 1996]
Goal of study: show that relevance feedback improves retrieval effectiveness
Details
» 64 novice searchers (43 female, 21 male, native English)
»  TREC test bed (Wall Street Journal subset)
»  Two search topics
= Automobile Recalls
= Tobacco Advertising and the Young
» Relevance judgements from TREC and experimenter
»  System was INQUERY (vector space with some bells and whistles)
» Subjects had a tutorial session to learn the system

« Their goal was to keep modifying the query until they have developed one that gets high
precision

»  Reweighting of terms similar to but different from Rocchio

Avdktnon NAnpodopiag 2009-2010 39

Relevance Feedback Evaluation: Case Study

] Rutgers INQUERY, . ._!J

Exit RU INQUERY.

Youmarked O documents &

Reset Al UNDO LAST RUN QUERY]  [Show Search Topic Text]

Enter (next) query term below and hit <RETURN >

Current Query Has 4 term(sy

GM Plans to Recall 62,000 1988-89 Cars _with Quad 4 Engines

GM, Ford Recall  Vehicles to Repair  Defective Parts —--- By Neal Templin S

automobi I* manufactur®
car*

defect”

recal*

Ford and GM Recall Series OF Pickup Trucks, Coupes

NS

1
2,
3. Isuzu Motors, Honda Commence Car Recalls —--— A wall Street Journal News |
4,
B

General Motors Corp.  Recalls 196,000 Cars  For Defective Brakes

Total of 6747 documents retrieved Jump to ranki [ T
Document # 1 of 6747

GCM Plans to Recall
4% ¥ | 62,000 198880 Cars
with Quad 4 Engines

WwS|900413-0013
04/13/90 WALL STREET JOURNAL (), PAGE B2

DETROIT —— General Motors Corp. said it is recalling
62,000 1988-89 model cars equipped with i1s high-tech Quad 4
engine 1o Tix defective fuel lines linked to 24 engine fires

GM said the 1988-8 Pontiac Grand am, Oldsmobile Cutlass
Calais and Buick Skylark cars equipped with the 16-valve,
four—cylinder Quad 4 engine have fuel lines that could crack
or separate from the engines. Although GM has received
reports of 24 fires caused by leaks attributable to the
faulty fuel Tines, a spokesman says the company knows of no
injuries resul ting from the incidents. GM sold about 312,000
cars equipped with Quad 4 engines in the 1988-89 model vears.

In another action, GMsaid it is recalling about 3,200 of
its 1990 Oldsmobile Cutlass Calais and Buick Skylark models
10 fix fuel-line defects on three engines: the Quad 4,
3.3-1iter V-6, and 25-liter four cylinder. GM isn’t aware of
any fires or injuries related to the fuel line problems in
this group of cars, the spokesman said.

&l repairs will be done free of charge to owners, the
company saf

Separately, the US. sales arm of Wolkswagen AG’s Audi
subsidiary said it is recalling 1,600 1990-model Audi 80, 90
and Coupe Quattro luxury cars to replace a defective bolt in
the assembly that locks the steering when the car is parke

””””” Y Credit: Marti Hearst
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[Terpapatina Anoteréopoto

« Opaque (black box)

« O xpnotng dev pnopet va det tn Stadikacia avadpaong.

= Transparent

« O xpnotng umopeil va &gl toug Opou¢ mMou Snuloupyndbnkav amd v

avadpaaon al\a Sev pumopel va petaBAAEL TO EpwTNUAL.

» Penetrable
« O Xpnotng Umopet va LETABAAEL TO EpWTNUAL.

Avdktnon NAnpodopiag 2009-2010
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Evaluation:Precision vs. RF condition (from Koenemann & Belkin 96)

Criterion: p@30 (precision at

30 documents)

Compare: 05 - —
p@30 for users with

relevance feedback

p@30 for users without 0G5 - -

relevance feedback

Goal: show that users with

relevance feedback do

better

Results:

= Subjects with relevance
feedback had 17-34% B .
better performance

Hetrieval Precision for top 30 Cocuments
.

= But: Difference in
precision numbers not azo |- m
statistically significant.

Txiall Trial 3
L L L L '

Search times
Mo RF Mo RF Opague RF TranspaxentRF Fenetrable RF

approximately equal Cenditen

. . Credit: Marti Hears
Avaktnon MAnpodopiag 2009-2010 redit: Marti Hearst
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Yiwmneeg Ynobeoetg g Avadpaong Zuvapetag

A1l: User has sufficient knowledge for initial query.

Avdktnon NAnpodopiag 2009-2010 43

Violation of Al

« User does not have sufficient initial knowledge.

Examples:
Misspellings (Brittany Speers).
Cross-language information retrieval (higado).
Mismatch of searcher’s vocabulary vs. collection
vocabulary
Cosmonaut/astronaut — laptop/notebook

Avdktnon NAnpodopiag 2009-2010 44
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Yiwmneeg Ynobeoetg g Avadpaong Zuvapetag

A2: Relevance prototypes are “well-behaved”.

o Term distribution in relevant documents will be similar
o Term distribution in non-relevant documents will be different from
those in relevant documents

Either: All relevant documents are tightly clustered around a single
prototype.
Or: There are different prototypes, but they have significant vocabulary
overlap.
Similarities between relevant and irrelevant documents are small

Avdktnon NAnpodopiag 2009-2010 45

Violation of A2

However, there are several relevance prototypes.

» Examples:
» (using different vocabulary) Burma/Myanmar

= Pop stars that worked at Burger King (query whose answer set is
inherently disjunctive)

= Often: instances of a general concept

» Good editorial content can address problem
= Report on contradictory government policies

Avdktnon NAnpodopiag 2009-2010 46
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Aside: Vector Space can be Counterintuitive.

Doc “J. Snow & Cholgra

ql query “cholera”
0 www.ph.ucla.edu/epi/snow.html
Query “cholerd x —other documents

Avdktnon NAnpodopiag 2009-2010
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High-dimensional Vector Spaces

The queries “cholera” and “john snow” are far from each other in
vector space.

How can the document “John Snow and Cholera” be close to both of
them?

Our intuitions for 2- and 3-dimensional space don't work in >10,000
dimensions.

3 dimensions: If a document is close to many queries, then some of
these queries must be close to each other.

Doesn't hold for a high-dimensional space.

Avdktnon NAnpodopiag 2009-2010
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[Nttt 1 avadpooy cuvapetag 6V YEOLLOTOLEITAL EVEEWG;

« Long queries are inefficient for typical IR engine.
Long response times for user.
High cost for retrieval system.
Partial solution:
Only reweight certain prominent terms
= Perhaps top 20 by term frequency

» Users are often reluctant to provide explicit feedback

« It’s often harder to understand why a particular document was
retrieved after applying relevance feedback

Avdktnon NAnpodopiag 2009-2010 49

Relevance Feedback on the Web

Some search engines offer a similar/related pages feature (this is a trivial form
of relevance feedback)

0 Google (link-based)

o Altavista

o Stanford WebBase

But some don’t because it’s hard to explain to average user:
o Alltheweb
a  msn

o Yahoo

Excite initially had true relevance feedback, but abandoned it due to lack of use.

Avdktnon NAnpodopiag 2009-2010 50
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Avadpaon Xvvagetag otov [aynoopto Ioto

10T0¢  Eikover  Upooe;  KOToaoyog
GO L)&&e Information Retrieval AvaliTnan %
Avagiman: @ oroviors O oeddeg ypoppsveg oo Edpvikd O o

Amorghéapara 1- 10 amd mepimou 6.270.0

loTog
INFORMATION RETRIEVAL

An online book by CJ Rijsbergen, University of Glasgow.

wiaw dos gla ac uk/Keith/Preface html - 7k - Amofnkeupsn ZealBo\ Nopdpoieg oeiibisg

» Some search engines offer a similar/related pages feature (simplest

form of relevance feedback)
MoAAéG PopEG 0 UTIOAOYLOHOG QUTWV TWV OHOLWV/OXETIKWY OeAibwv Sgv

yivetow Bdaoel tou meplexopévou aAla Pacel tng Soung tou ypadou
(avaAuon cuvbéopwv). O UTIOAOYLOMOG Eival OLPKETA TILO YPIYOPOG.

51
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Excite Relevance Feedback

Only about 4% of query sessions from a user used relevance

feedback option
Expressed as “More like this” link next to each result

But about 70% of users only looked at first page of results and
didn’t pursue things further

So 4% is about 1/8 of people extending search

Relevance feedback improved results about 2/3 of the time

Avdktnon NAnpodopiag 2009-2010
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Other Uses of Relevance Feedback

Following a changing information need (name
of car models change over time)

Maintaining an information filter (e.g., for a
news feed)

Active learning

» [Deciding which examples it is most useful to know
the class of to reduce annotation costs]

Avdktnon NAnpodopiag 2009-2010
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Avvopnn Avalntnon

Kata éva peydlo pépog otn SouAeld mou yivetal yia to RF
umapxel n mapadoxn OtL n mAnpodopia mou avalntel o
Xpnotng 8e petafarAetal katd tn StapKkela TnG avalntnong.

Av outdo 6ev oupPaivel, TOTtE TA £yypada  TOU
XOPOAKTNPLOTNKOV OXETIKA OTNV apXn TNG avalntnong Kmopsl
va PNV eivat KaAd mapadeiypata yo to Tt Bewpel 0 xpnotng
OXETLKO UETA.

Me xprion ageing component UMopel va PELWVETAL TO BAPOC
€VOG OpOU 00O TEPVAEL O XPOVOC WOTE VA EXEL HLLKPOTEPN
enibpaon otnv evpeon eyypadwv.

Avdktnon NAnpodopiag 2009-2010
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Wenutoavadpuor 2uvepetag

Avidpuom yweig eicodo amo to yeNoTy

Avdktnon NAnpodopiag 2009-2010 55

Wevdoavadpaon Xuvvagelag Pseudo Relevance Feedback

Xprion uebodwv avadpaong al\d xwpic eloodo amnod to ypnotn

YnéBeon ot ta kopudaia m and ta avaktnpéva éyypada sivat cuvaodn (ko
XPon auTtwy ya avadpacn)
MrmopoUpe emiong va Xpnolpomoljooupe Ta teheutaio éyypada yla
apvnTiky avadpaon
ETITPEMEL TNV EMEKTAON TNG EMEPWTNONG HE OPOUC TOU OXETL{OVTAL UE TOUG

OpPOUG TNG EMEPWTNONG answer(q):

Avdktnon NAnpodopiag 2009-2010

Avaktnon MNAnpogopiag 2009-2010

28



Wevdoavadpuor Zuvipetag

B

Revised IR

Query System ReRanked
Documents

— Qs . Ranked 1. Docl
Reformulation
Documents
1.Docl 1
2.Doc2 1

Pseudo 3.Doc3 !

Feedback

Avdktnon NAnpodopiag 2009-2010 57

2yetwma pe ™y Wevdoavadpuon

» [Tvwoti kat w¢ blind 3 ad-hoc RF, xpnotuomnotet
TEXVIKEC RF ylwa va BeATiwosl oautouato TNV
Katataén TPV Tapouclactolv Tta €yypada oTo

Xprotn.

» H pseudo RF texvikn Aeltoupyel LkavomounTika ylo
«KOAQ»  apXkd  gpwinpata aAd  eival
OVOTTOTEAECUATLKA YLOL «KOKA» OPYLKA EPWTNOTAL.
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Aloloynon Pevdoavadpoong

BpéBnke va PeAtiwvel thv amodoon oto Staywviopo tou TREC (ad-hoc
retrieval task)

Aivel tTn duvatotnta va Bpebel £va KAAUTEPO EpwTNUA XWPLG va amalteitol
arnd To Xprotn va SLUTUTIWOEL £Va VEO EPpWTNHA Ot TV apxn.

EUkoAn ulomoinon kat ebappoyn ota mo SnuodAfp HOVTEAQ AvAKTNONG
(boolean, vector, probabilistic)

Aoulelel akopa KaAUtepa av Ta kopudaia eyypada MPEMEL va LKAVOTIOLOUV
Kal pa boolean ékdpacn mpokelévou va xpnotuomnotnBouv yla avadpaon

(T.x. va mepLEXouv 6AoUG Tou GPOUG TNG EMEPWTNONG)

Avdktnon NAnpodopiag 2009-2010 59

Indirect Relevance Feedback

Implicit relevance feedback

clickstream mining or clickthrough

Avdktnon NAnpodopiag 2009-2010 60
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Avadpaon oto [Tibavorpatind Movtélo

H cuvadptnon opolotnTag Tou mbavokpatikol HovTtEAou lval:

p-(d-r)
S ,d)= E Jog————=
p;ob(q ) i gl"l(l i)

Omnou n abpolon adopd otoug 6poucg Mou Ppilokovral Kol oto
EPWTNUA Kal oTo €yypado.

p; MOavaéTnTa 0 P0G t; va EPPavifeTal o€ OXETIKO £yyPAPO

r, MOavoTNTA 0 6POG t; va ep@aviCeTal Oe PN OXETIKO £yypaQo

Avdktnon NAnpodopiag 2009-2010 61

Avadpaon oto [Tibavorpatind Movtéro

ApPXLKA OETOUUE TIHEG OTIG TUOAVOTNTEG :
p;=Plx; | R)=c
r;=P(x;| R)=n;/ N

omou:

¢ lval pia tuyaia otabepa (m.x., 0.5)
n; eivat To mMARB0¢ Twv eyypadwv MOV TEPLEXOUV TOV i-00TO OPO
N mtAnBo¢ eyypddwv cuAoyng
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Avadpaon oto [Tibavorpatind Movtéro

=M tn BeAtiwon TnN¢ MoLOTNTAC TWV ONMOTEAECUATWY Ol TPWTEG £PAPUOYEC TOU
MBavokpatikol HOVTEAOU xpeldlovtal TNV TMopEpBacn TOu XPNOTR yld TNV
ovampocopuoyn Twy TLHwvV (rty Rocchio).

EvaAlakTikd pmopel va xpnowlomolnBel kal outopatonmolnuévog tpomog (Peuto-
avadpaon).

ApPXIKQ EKTEAE(TAL TO EPWTNUA HE TIC APXIKEC EKTIUNOELG. Emdéyovtal Ta k kaAltepa
gyypaoda.

‘Eotw k; 0 aptBuog twv eyypddwyv ou MEPLEXOUV TOV i-00TO Opo. OETOUHE:
p,‘=P(X; | R)zk;/k

I',-=P(Xi I R)z(n,"k,‘)/(N'k)
+ 0.5 adjustment

Avdktnon NAnpodopiag 2009-2010 63

Avadpaon oto [Tibavorpatind Movtéro

MNa pIkpég TIPéG Tou K Kai kK;

+ 0.5 adjustment

p.=P(x;| R) = (k;+ 0.5)/ (k + 1)
r.=P(x,|R)=[(n,- k)+0.5]/[(N-k)+1]

AMo TBavo + k/N
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Xonotpot Zovdeopot

JUOTNUO OVAKTNONG ELKOVWV e Suvatdtnta avadpacng

http://amazon.ece.utexas.edu/~gasim/cires.htm

Survey of relevance feedback over VSM, Probabilistic and Logic
Model

http://www.dcs.gmul.ac.uk/~mounia/CV/Papers/ker ruthven la
Imas.pdf
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