AHa13 NOUCKOBbIX 3aNpPOCOB

[laBen bpacnaBCcKUn

Kues, 5-6 aBrycta 2010 roga



[1naH

* 1 aeHb
— BBepeHune
— XapaKTepUCTUKU NOTOKA 3anpoCoB
— J1aHHbIe AnA aHannsa
— CermeHTaumA
* 2 AeHb
— MawwunHHoe obyyeHue (KpaTKo)
— TemaTnyeckas Knaccnpukaums
— bansKme 3anpocsl
— AKagemunyeckune nHnumnatmebl AHOEKCA



BBEAEHMUE



[lpeaBapuTenbHble 3aMmedyaHunA

Jloru 3anpocoB — «onbIT» 1 6oratcteo MIT

«MeHbLe nHbopmaumu, bonblie KoHTEKCTa» (cp.
Broder, 2007)

Maio OTKPbITbIX AaHHbIX (= npobnema Ans
aKageMn4yecKnx nccnegoBaHuim)

[Mpobnembl ¢ nepcoHanbHbIMU AaHHbIMU (MPUBATHOCTD)
O4yeHb KOPOTKUE TEKCTbl — CZIOKHOCTb aHa/In3a

Hepoctatok MHGoOpMaLumMm KomneHcupyetca 6onblimmum
obbemamm AaHHbIX (BeDO)



CTaTUCTUKA 3anpocoB K AHAEKcyY

K. Hadany rpatimkoe sy

DeHs &

03.058.2010
02.05.2010
01.058.2010
31.07.20$10
30.07.20$10

[MocerHTeny XHTBI

118265583 74 087 506
11409019 74 314 723

8521648 52332257
11497 052 BY 706 504

Poccusa

. +1 Mofaeuts

XHTOB
C MoceTMTena

b.26
5451
B33
B,14

DeHs &

03.08.2010
02.05.2010
01.08.2010
31.07.2010
30.07.20$10

MeceTHTEnH

XHTbI

1164 551
1208 539

9227 704
1139321

7 009 300
7 145 685

5800 023
b 9oy 854

YKpaunHa

. +1 Mofaeu

XHTOB
C NOCEeTHTena

B 02

B35
B.25
B4



[Tpamon apup

) 20 nocneAHVIX 3aMpocoB rnosbioBaTtenei Haekca: - Mozilla Firefox

Dalin

Opaera  Bug  AypHan  2aenage MHCTpYMeHTEL  Chpaska

- O X o ||_-r|htlp:f,’stat.yandex.ruiqueries,’lasQD.me

Camele nomynApHeie 3 HauaneHaa cTpariua 5 MeHta HosocTed

J L 20 nocnefgHYx 2anpocoe nonabs... I =+

Nowck  Mowra  Kaptel Mapker Hoeoctw Chnoeapd  Bnorw

Euneo

EaptuHkt  ewig v

CTaTUCTHKA

Iupekc

MocewaeMocte HHaekca

20 nocnegHux 3anpocoB nonb3oeaTenen AHAeKca:

Gafupycoa (3469)

noTeHuuan (11844146)

dopym Hos Beneld meneent (132672)

000K C 3HAMEHMTOCTAMY ()

Ha ynuue nog wobrkok (Z855259)

MOHWSMPYHIWEA paarauna (446035)

oTnpaenTe coobwenre (199672215)

EMTafCKaA kKHMME nepemed (1491732)

CHOEWAEHKMA (4451337)

ghtgthdinbds (22)

Crnenyiouine 20 sanpocoe —

cTeknoceTka (210083)
AHMENMHA Axonu (Z7B5325)
nanapauuy (5530596)
laZbase.ru (49564)

[E 4.01 (194447}

wewwyy, dom2, ry (94372)

fnemel coxunapn nadd (394511)

ENAAMEOCTOK SETOpEIHOK (F29125)

4To Takoe snapshots (185759)

Dopmar cdr (1384212)

MaBen bpacnaBcKuit - AHaNU3 3aNpPocoB




JINYHaA NcTopmA 3anpocos

Web History for pb@yandex-team.ru

All History
Wieh
Images
Mews
Products

oponsored Links

Bemove items
Trenis

Bookmarks

Today
224pm Searched for weka - (# Viewed 2 results

224pm mearched for rapid miner - & Yiewed 1 result

Yesterday
2:08pmm Searched for google zeitgeist -+ Wiewed 1 result

B:4Bpm mearched for manaxut canfen - + Viewed 1 result

513pm  Searched for ¥etiRank: Everybody Lies - 4 “iewed 4 results

Jul 28, 2010
4:19pm searched for 57002445 BO. 326752

4:16pm Searched for rate

4:15pm searched for 56.941744 B0 347053

4:15pm searched for undefined

4:15pm Searched for 57002445 B0. 326752
4:12pm searched for 56.941744 B0 347053
4:10pm searched for M54 04.531 EO36 02141

Wab Activity
. dun Jul 2010

S M T W T F 3

2702 29 3 o1 2003

Today, Jul 30

[
1-3 B-10 11-20 21+

Total Google searches: B222

MaBen bpacnaBcKuit - AHaNU3 3aNpPocoB




CTaTUCTMUKaA CNOB 3anpocCcoB

Opaeka Bua  MypHan 3aknagkds  MHCTpymeHTel  Cipaeka
- & X & I mil ‘ htip: Afwordstat.yandesx.rufPemd =words&ipage = 18 text=okeanfgen=atext_geo=
|.2] Cameie nonynaprsie @ HauaneHas crpadiua | Menta Hosocten
J il CTaTVCTHHa KAOUEBbIX C0B Ha... |—|
Ton|
ﬂ CTaTUCTUKa KNoYeBbIX CNoB
HHEKC No CNOEaM [0 PerdoHam  H3 KApTe N0 MecAlam N0 Henenawm
Kniveesie cnosa
W CNDEBOCOMETAHMA IDKEElH
Peruoner Poccua, CHI (ncknwyaAa Pocenw), Eepona, Azua, Adpuka, CepepHasa Auepn
YTOUHHTE Pernon...
[NonoGpaTe |

Y70 Mckanu co cNosoM wokead» — 276241 nokasa B mecAll,
Crosa Mokasob & MecaL,
OKEaH 276241
OKEAH 3Nk3bl 51183
OKBAHEI CKAYETE 30602
TUXMH OKEEH 20135
ckavaTe BecnnarHo okea 15294
NECHM OKEAHA 14238
OKEAH NecHA 14232
OKBEH 3Nb3k CKAYETE 13345
MOpE DKEaH 12099
OKEAH ENb3H 1156
OKEaH 3Nk3bl BECANATHO 8316
OKBEH ik W 7872
OKEEAH ANb3bl CKavaTe BecnnatHo 7896
OKEAH OKEaH OKEaH TekcT BE526
NECHM OKEAH 3Nb3kI B155
NECHA OKEaH 3Nb3k| B153
MOPA +4 OKBaHE 6101
OKEEH OHNAAH 6059
MHMROBLIE OKeaHE 5803
MHMROEOR dkeaH 5808
OKEEH 3Nb3k o784
MHIMACKWIA DkeaH 5541
oTo akeana 4892
CMOTpPETE OKEaH 4319

MaBen bpacnaBCKuiM - AHaNM3 3aNpoCcoB



Traffic Volume Over a Day

8% | | 8%
Note the drop in query volume during off-
peak time, and its subsequent rise
6% | throughout the remainder of the day. L 6%
% of
Dally 4% - - 4%
Traffic
2% - - 2%
@ Total Queries
QO Distinct Queries
00/0 T T 00/0
0 6 12 18 24

Hour of Day

5_] [Beitzel]



[1MHaMMKa 3anpocoB

PazeutTHE NHTepEeCcoB
B pervone Yepauda ¥

@ vipavHa — Mpeuws
. INMOemMuA B YEpanHe

Dragon Age: Origins HHEND Sanpocos
@ Npognerue kapaHTHHE

«CyMepkd. Cara. HoEONyHWE:

Foman TpaxTenbepr

AneHa BOHAEpUYE 20000

«lMnaHeTa 51»

«Ha urpes
HaneHofBoAWwKEA 3; MokopeHye AMe. . /\

1 HOA 3 HoA 5 HOoA T HOA 9 HoA 11 HoA 13 HoOA 18 HoA

17 HoA

19 HoA

21 HoA

23 HoA

28 HoA

27 HOA

http://interes.yandex.ru/

ﬂ MaBen bpacnaBckui - AHaNM3 3anNpPocoBs
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HecKonbKo unuop

I nnHa 3anpoca 2-3 cno.a

[lonckoBaa ceccua B cpeaHem 3 3anpoca
2-3% chopmynmpoBaHbl KaKk BONPOC
12-15% 3anpocos coaeprKaT oneyaTku



3aveM

CHONbHD
NoYEMY
KaKoH
KTO

3anpocbl — BOMPOCHI

[mareean pysoal MyHHMER ]
[wak npassneHo uenoaaTLeA)
[ryma nodmH yuuTeca]

[wmo Takoe moSoss]

[omHyna BepyToR nema]

[rae kynuT=]

[ue Homep Tenedona]
[worpa oTkposoT “epHMsoaCKHI prikox]
[cHomsko cTour ceageGa)
[rossmy nyTean spai]

[wakoil cerogHa npazaHHk]

[wro xoueT craTe MannwoHepoe]

BONDOCH

[za4e noKyNETE BCAK MOKHE CAMOMY COENETL]

[ a3 © moMowsEsD opexoe HIBABNTECA OT HEMENATEMEHLLX BONOC |
[ryma nete crapws syprang ]

[4To NpOMCXOmHT © MoMM Tenoe]

[omeyna HenoBaK NpMLLEN HA 3EMAD]

[rme & Murscie npoxomdT 3 MionA]

[ueli A MHCTPYMEST B rpynne cvHema Guzap]

[Horma exnecaT BOgY HE YIHLS SOHSUKOH ]

[mouery Besau- onaTs nogoposan]
[kakHe camMoneTw B FMEECDOGCHOM 23ponooTY]

|

| [ cronbko crouT opmer nessHa Ha woHe 2009 roga]
| [0 220Mn & xaxackeo Ha MawKHHE]
|

0

http://company.yandex.ru/facts/researches/ya_search 2009.xml

MaBen bpacnaBckui - AHaNM3 3anNpPocoBs
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KnaccudpuKkauymsa sanpocos / MHGOPMaLIMOHHbIX
notpebHocten (Broder, 2002)

— Informational — want to learn about something (~40% / 65%)

Low hemoglobin

— Navigational — want to go to that page (~25% / 15%)

Warsaw Airport

— Transactional — want to do something (web-mediated) (~35% / 20%)

* Access a service
Barcelona weather

* Downloads Mars surface images
* Shop Canon 5410
— Gray areas

* Find a good hub Car rental Poland

* Exploratory search “see what's there”

MaBen bpacnaBckui - AHaNM3 3anNpPocoBs 13

Baeza-Yates



Category Breakdown

Query lists for each category
formed by a team of human

editors

Query stream classified by
exactly matching each query

to category lists

MNasen bpacnaBckumn --

Sampled Categorized Query Stream Breakdown

Personal
Finance
3%

Other Computing
16% 9%
Travel Research &
5% Learn
Sports 9%
Entertainment
13%
Games
5% Health
Porn Holidays 5%
10% 1%
US Sites Home
3% 5%
AHan13 3aNpocos [Beitzel] 14



Percentage Coverage

Category Popularity Over a Day

4%

3%

2%

1%

0%

Categorical Coverage Over Time

/ #M.—H_.\,\' 2%

—8— Porn
Entertainment
Games
Health
—¥— Personal Finance
—@— Shopping
Music o
USSites 8%
—&e— Volume
— 7%
— 6%
— 5%
— 4%
|
~a— ¥ — 3%
— 1%
1 1 1 1 1 1 F 0%

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Hour of Day

MaBen bpacnaBckui - AHaNM3 3anNpPocoBs
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Category Popularity Over Six Months

Sept  Oct Nov Dec Jan

‘ 2%
Holidays Shopping

‘\/_‘\\_" - 1%
9, 0%
Sports Government
% of
Total 1%
Query
Stream —eo—_ o o — o ° - ° °
00/0 T T T T T T T T

Sept Oct Nov Dec Jan Feb
Months

ﬂ [Beitzel]



Pearson Correlations for Selected
Categories Over A Day

0 6 12 18 24
909056000000 000 008000009 : : : — 1.0
W L 0.5
Music
Personal | Finance 0.0
. m W 7
Entertainment Movies
0.0 — stssstseonane 10
i 0.5
Games Computing
0.0
0 e sessesesstecssssss
i W
Correlation B
Porn Government

our of Day

[Beitzel]



Kakaa MHpopmaumnA y Hac ecTb?

TEKCT 3anpoca

Bpems

IP = reorpadwus

Cookie = (YHMKanbHbIN) No/nb30BaTE b
K/IMKW Ha pe3y/ibTaTaX NOUCKa

(nepcoHanbHble AaHHbIe, coLaeMm)



[1aHHble (= meToabl)

* OTAEe/IbHble 3anpochl
* CMWUCOK 3anpocosB

* + Bpems

* + CHMNNEeTbl/AOKYMEHTbI

* + K/INKU

Anpekc: ~6 Kbant/3anpoc + ~0,5 K6/Knuk



[loCcTynHble AaHHble

Excite 1997, 1999, 2001
AOL 2006
MMAT 2004

MSN Search query Log excerpt (RFP 2006
dataset)



Excite 1997

e 3anpocbl 3a oAnH aeHb (16 ceHTAbps 1997 r.)
e userld, timeStamp, query

« ~1M 3anpocoB (MHOro NnoBTOPOB)

0C6B5395895CD808 970916125351 henri rousseau
0C6B5395895CD808 970916125511 henri rousseau+tiger
949946B881F137F0 970916115517 "pharmacy"
949946B881F137F0 970916115550 prescriptions
91A98BCI9BEDCF053 970916075435 australian+chat+victoria
61305D2ADC74BC78 970916095742 dailyplanet
61305D2ADC74BC78 970916095846 dailyplanet
33D1A0D49ESDB2AB 970916144916 maizehighschool
33D1A0D49ESDB2AB 970916144951 maize high school
FCBB8401805D783F 970916212508 warez strata studio pro
FCBB8401805D783F 970916212541 warez mac
12FEQ04344578F249 970916202819 "midwife conference"
12FEQ04344578F249 970916202924 midwifery
477CC4190EF76EB4 970916165602 nrwmac

477CC4190EF76EB4 970916172706 npac

477CC4190EF76EB4 970916175242 nrwmac

MaBen bpacnaBckui - AHaNM3 3anNpPocoBs
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MMAT 2004

e 7 aHen * 10% ot 5-10 MMNNMOHOB 3anpocoB B
neHb =2 3,576

<UID1>

<z3anpocl> <ppeMdA> <HaAMIOEHO INOKYMEHTOB> <HOMEP CTPpaHMLIBD>
<URL1> <Bpewmsa BreOOpPa>

<URLZ2> <Bpewmda BEOOpPAa>

<3amnpoc’> <BpeMa> <HAMOEeHO IOKYMEHTOB> <HOMEP CTPaHMULBI>
<URL1> <Bpewmsa BreOOpPa>

<URLZ2> <Bpewmda BEOOPAa>

<UID2>

http://company.yandex.ru/academic/grant/datasets_description.xml



* bonbwon ckaHgan!!!

AOL 2006

e ~20M web queries from ~650k users over
three months

AnonlID
993
993
993

993

1268
1268
1268
1268
1268
1268
1268
1268

1268

1268

Query
myspace.co
myspace.com
googl
chasebadkids.net

ozark horse blankets
www.ghostrockranch.com
openrangeht.zachsairforce.com
sstack.com

www.mecab.org
www.raindanceexpress.com
www.victoriacostumiere.com
osteen-schaztberg.com

osteen-schatzberg.com

osteen-schatzberg.com

QueryTime

01.03.2006 12:13
01.03.2006 12:13
01.03.2006 15:03

03.03.2006 16:55

01.03.2006 17:39
04.03.2006 13:58
09.03.2006 22:38

11.03.2006 0:17
12.03.2006 18:59
18.03.2006 20:13

19.03.2006 0:26
21.03.2006 17:55

21.03.2006 17:55

21.03.2006 17:55

ItemRank

ClickURL

http://www.chasebadkids.net

http://www.blanketsnmore.com

http://www.osteen-schatzberg.com

http://www.osteen-schatzberg.com



MSN Search query Log excerpt

15 million queries
 Sampled over one month
e Queries from the US site (mostly English)

Per query attributes included:

* SessionID

* Time-stamp

* Query string

 Number of results on results page
e Results page number

Data per query for each result clicked:
* URL

* Associated query

* Position on results page

* Time-stamp



CEFMEHTALUA 3ANMPOCOB



CermeHTauUmMA 3aNPOCOB

CermeHTaumA:
1. nouck

2. nanbHenwan obpaboTKa 3anpocos

MeXKAYHapOoaHbIA NOYTAMT | MOCKBaA |

MOJIOAEKHbIN OTAbIX | B TypLUMK Be4vYepHAA MOCKBa VS nMumuua MOCKBa
odunLManbHbIN canT | aBTOBa3
KynnTb | kpoccosku | Nike Zoom BB 6aHK MOCKBbI VS BaHKM MOCKBDbI

MarasuH | pbibaubTe ¢ HaMmu

MPWHa Kpyr | nycTb ceityac A nnady| caywarb

cbepbaHK poccum | B anTanckom Kpae

3HaK 304MakKa | 6ansHeubl

HUHO KaTamagzse | bunetsbl

CMbIC/1 Ha3BaHUA | paccKasa | maTpeHuH ABop

Cepreit Tapmauwes | Kopnopauusa | ckayatb | 6ecnnatHo




CermeHTauUMA Ha OCHOBe Nora

conn(S) = freq(S)*l(w,..w, ;w,..w,)

I(X;Y)= ZY prx y) log (:E:)p()} SI{z,y) = log %

msdn library wvisual studio

34259: (msdn library) [5110] (visual studio) [29149]

29149: msdn[47658] library[209682] (visual studio) [29149]
5110: (msdn library) [5110] visual[23873] studio[53622]

41: (msdn library visual studio) [41]

7: msdn[47658] (library visual studio) [7]

0: msdn[47658] library[209682] visual[23873] studio[53622]

Risvik et al. WWW2003

MaBen bpacnaBckui - AHaNM3 3anNpPocoBs 27



CermeHTaumAa Ha ocHoBe ML

HMHO | KaTamaase | Bunetobl

!

!

(0,1,0,1,1,0) (1,1,0,1,0,1)

Table 1: Indicator features.

Table 2: Statistical features.

Name Description Name Description
is-the token r = “the” web-count | count of “” on the web
is-free token & = “free” pair-count | web count “w x”
POS-tags | Part-of-speech tags of pair x g 2 ro definite web count “the w 1
fwd-pos | position from beginning, ¢ collapsed | web count “wx” (one word)
IEeV-pos position from end N — and-count | web count “w and x”
genitive web count “w’s 1"
Qcount-1 | Counts of “z”" in query database
Bergsma and Wang, 2007 Qcounts-2 | Counts of “w x” in database

MaBen bpacnaBckui - AHaNM3 3anNpPocoBs
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CermeHTaumA: «KHAMBHbIN NOAXOA»

Ha ocHoBe Beb-Kopnyca n-rpamm

score(S) = Z El =l count (s)

s S, |s|=2

Hagen at al. SIGIR2010



CermeHTaumAa: noaxoabil

NMNOoXoXe Ha Bblaes1ieHne YCTOVIHMBbIX C/I0BOCOYETaHUM

Hanpumep: reHepaumsa 1 B3BELWMBaHUE BCEX CErMEHTOB (4acToTa +
CBA3HOCTb MO N10rY); CerMeHTaL A 3anpoca = CYyMMa BECOB BCEX
CermeHTOoB

+ MMKPOCUHTAKCUC

JIOT VS KOPMNYC TEKCTOB

ML (6onblie npmnsHakos, bonee 6boratoe onmcaHue)
language models

BHelWwHue pecypcbl (Wikipedia)

3BPUCTUKU ([Anma bunaH] < [anmabunaH])



[1naH

* 1 peHb
— BBepeHue
— XapPaKTepUCTUKN NOTOKA 3anpocoB
— JlaHHble AnAa aHaAun3a
— CermeHTaumA
* 2 AeHb
— MawwunHHoe obyyeHue (KpaTKo)
— TemaTnyeckas Knaccnpukaums
— [TonCcK NoXoXunx
— AKagemunyeckune nHnumnatmebl AHOEKCA

MaBen bpacnaBckmit - AHANN3 3aNpPOCOB
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MalwmnHHoe obyyeHmne

* Cm., Hanpumep, matepuanbl Ha
www.informationretrieval.org




TEMATUYHECKAA
KJACCUPUKALNA



TemaTnyeckasa KnaccnpuKkauus

CMUCOK 3anpocoB
KONNEeKUUA TEKCTOB
Beb

KJTUKU



Selectional Preferences: Step 1

 Obtain a large log of unlabeled web queries
* View each query as pairs of lexical units:

— <head, tail>

— Only applicable to queries of 2+ terms

— Queries with n terms form n-1 pairs

— Example: “directions to DIMACS” forms two pairs:

e <directions, to DIMACS> and <directions to,
DIMACS>

MaBen bpacnaBckum - AHanm3 3an pocos [Beltzel] 35



Selectional Preferences: Step 2

e Obtain a set of manually labeled queries

* Check the heads and tails of each pair to see if
they appear in the manually labeled set

* Convert each <head, tail> pair into:
— <head, CATEGORY> (forward preference)
— <CATEGORY, tail> (backward preference)

[Beitzel]



Selectional Preferences: Step 2

Query Log

“Personal Finance”

Category

Yahoo mail

interest| rates

Ebay motors

banks
bonds
stocks
rates
savings
checking

Forward SP Rule:
Head Tail

interest [FINANCE

PERSONAL]

[Beitzel]




Selectional Preferences: Step 3

Score each preference using Resnik’s Selectional Preference
Strength formula:

S(x)=D(PUIx) I P(U) )

3 P(ulx)
— Zu: P(ulx)logz( P u) j

Where u represents a category, as found in Step 2.

S(x) is the sum of the weighted scores for every category
associated with a given lexical unit

[Beitzel]



Selectional Preferences: Step 4

* Use the mined preferences and weighted scores from Steps 3 and 4 to
assign classifications to unseen queries

Matching SP Rule:
Head Tail

Incoming Query

interest only loan | - PERSONAL
I:> interest FINANCE

‘interest only loan” is classified as a
PERSONAL FINANCE (uery.

[Beitzel]



Selectional Preference Rule Examples

Forward Rules Backward Rules
— harlem club X — X gets hot wont start
e ENT->0.722 e AUTOS->2.049

* PLACES->0.594
— X getaway bargain
* PLACES->0.877
* SHOPPING->0.047

* PLACES->0.378
* TRAVEL->1.531

— harley all stainless X

* AUTOS->3.448 » TRAVEL->0.862

* SHOPPING->0.021 — X getaway bargain hotel and
— harley chicks with X airfare

* PORN->5.681 * PLACES->0.594

* TRAVEL->2.057

[Beitzel]



Ha oCHOBe KONeKUunn TeKCTOB

3anpoc

< nouck
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KDD Cup 2005

Knaccndpukauma sanpocos

800,000 3anpocos, 67 KaTeropuu

eCcTb NpUMepbl, HET 0byyYatoLWero MHOXeCTBa

HeT NoapPOobHOro onNMcaHma Kateropumn

OTBET CUCTEMDI: A0 5 KaTeropumn

oueHKa: 800 3anpocoB OUEHMBAKOTCA TPemMAa aceccopamu

meTpuKa: F1



Nature of Problem

Phase II

Search engineg

B

Page Categories Synonym-based
/' ]
classifi
™/ Page Content .
statistical

67 kdd-categories

classifiers

MaBen bpacnaBckui - AHaNM3 3anNpPocoBs

[Shen] 43



Phase I: From queries to pages and
categories

e We collected

* Input: — 40 million entries
— Aquery: Q, — 50GB
* QOutput:

e Search engines
— Lumur (CMU open source)
— Google
— ODP
— Looksmart

— <Page list; Category list; >
e Approach:
— through Search Engines (SE)

Computensorld

Categary: Computers > Mews and hedia > hMagazines and E-zines > hagazines
Mews and product coverage for information technology managers.

ey computersord. comy - Cached - Similar pages

Computer Associates

Categary: Computers > Security » Authentication > Single Sign-On

Makers of eTrust Single Sign-On. Automates access to autharized VWeb services and
enterprise applications.

. £, COMS - Cached - Similar pages

[Shen]



Phase Il.a Synonym-based Classifier:
using directories

 Advantage
— Fast,

— 172,565 in ODP/Google, — Precise
272,405 in Looksmart * Disadvantage

— Many of the 172K and 272K
categories from ODP/Google

— 67 KDD-categories in KDDCUP

* For each of the KDDCUP category
: and Looksmart do not map to
— Apply Wordnet to find the KDDCUP categories
corresponding synonyms in the — This may result in low recall

categories of ODP (Google) and
Looksmart, respectively

e This produces one mapping
function ffor each directory

— Also returns a rank by matching
frequency

[Shen]



Phase Il.b: Statistical Classifiers

e Statistical Classifiers

— Support Vector Machine (SVM): mapping pages to KDDCUP categories
* Training Data

— 15 million pages with categories from ODP Directory

— Apply the mapping f from Phase Il.a, to build training data.

15 Million Pairs f 15 Million Pairs
(page, odp-categories) ” (page, kdd-categories)

e Application of the classifier

— Construct a virtual document for each query by combining the snippets from the
returned pages given in Phase I.

— Classifier returns category and rank

[Shen]



Component Classifier Integration

 We follow an ensemble learning approach
— Each classifier returns the category and rank
— The two kinds of classifiers have the similar performance.

— We integrate the different classifiers together by a weighted
sum of the ranks
* Weights can be determined by validation data set:
— Based on the performance on the 111 sample data;
— Assign different weight values for a classifier on different categories
— The higher the precision, the higher the weight value

* We have also tried to use equally weighted component
classifiers

[Shen]



Final Result Generation

* Two Solutions: One for each evaluation criteria

— 81: Using the validation data set is expected to achieve better precision
measure

* Since each component classifier is highly weighted on the classes
where it achieves high precision.

— $2: Equally weighted combination is expected to achieve higher F1
performance

* Since the recall is relatively high

— Evaluation RESUItS(http://www.acm.org/sigs/sigkdd/kdd2005/kddcup.htmI)

Submission ID Precision F1
S1 37 0.423741 0.426123
S2 22 0.414067 0.444395

 The Results are generated automatically.

[Shen]



Statistical (KddCate_i, Rank)
| Classifier
: (Page_i.SCate_i)| | - Synonym (KddCate_i, Rank) Wi
SE; get, - . based -
) classifier !

W2, Component

. ) Classifier
: : Synonym w

Query 4 SE : (Page_i,SCate_i)[ | . based (KddCate_i, Rank)
. classifier

Integration

A
. . . Synonym .
> SE; \ (Page_i,SCate_i) based (KddCate_i, Rank)
. classifier

\ J J U Y,
Y % Y

Phase I Phase 11 Ensemble
[Shen]
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KnaccndumKauma Ha OCHOBE K/IMKOB

warehouse+job+opening O g warehouse+job+opening

part+time+jobs O =

employment+in+boston

part+time+jobs

— . jobs.topusajobs.com jﬁbs.topusajobs.mm

employment+in+boston

trucking+jobs . trucking+jobs : .
9% . www.carearbuilder.com g%l = o www.careerbuilder.com

resume resume

sample+cover+letters sample+cover+letters

jobsearch.about.com jobsearch.about.com

®

®
>
&
&
=\
@-

paris+hilton paris+hilton
low+ +job+i i il ai i
follow+letter+job+interview O s en.wikipedia.org follow+letter+job+interview en wikipedia.org
employment+discrimination O L employment+discrimination
steve+jobs O URLs steve+jobs URLs
Queries Queries
(a) (b)

1. PacwupeHune obyyatowero MHOXecCTBa
2. KnaccmdwuKkauma Ha OCHOBE JIEKCUYECKUX NMPU3HAKOB

Li et al. SIGIR2008
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B/INSKUE 3ANMPOCHI



muxaun byneakos

macmep u mapaapuma
macmep u mapaapuma @usnem
g8s1a0umup 6opmkKo

mapac byneba cunem

60200H cmynKa
muxaun boapckul
0'apmaHbAaH

mpu mywkKemepa
as1eKCaHOp Oroma



[MoapobHee

YTOuyHeHue:
30/10moe KoablUo = 30/10moe KosbUyo € bpuaauaHmom

CHATME HEOAHO3HAYHOCTM:
q2yap = A2yap #HUsomHoe

PacwunpeHue:
30/10mMoe Kosbyo = t08esIUpHble YKpaweHUs

CUHOHUM:
AMNOHCKAA BUWHA =2 CAKypa



Ewe noapobHee

[lpyrou 3anpoc Ha Ty Xe Temy:
mepcedec = ayou

CmeHa NONCKOBOMN LEeNu:
Kynumeoe CaHKU = 0emcKuli mup
[lepeBoa;:

Kopasnnosesll knyb - coral club



bnansKune, Ho «NpPo Apyroe»

OneyaTKku: Kypcosasa poboma — Kypcosaa paboma
TpaHcautepaumusa: 3010mo — zoloto

Packnapgka: Ibvf ,bkfy — ouma bunaH

PeHuKca: otbeptka — omeepmka



XOpOLLIMN 3aNPOC — 3TO HEMPOCTO

Ha3osume 210201 U3 80rpoca, nomeweHHo20
Ha bopmy mpaHCNopmMHo20 cpedcmesa
rnooone4YyHoix Pamuxa Tepuma
Ha riepseHcmee KOHMuUHeHma?

IX KyboK AHaeKkca no nouncky (2008)
http://kubok.yandex.ru



PaboTa mbicaun

daTtux Tepum

cbopHas Typumm Ha bopTy camoneTa

cbopHas Typummn "Ha 6opTy" camoneTa

cbopHas Typumm Haanucob "Ha 6opTy" camoneTa

cbopHas Typumm Haanucob "Ha 6opTy" aBTOOYCA

cbopHas Typumm Haanucb Ha aBTobyce

dyTb0on "cbopHaa Typumnmn' Hagnucb Ha aBTobyce

yemnuoHaT eBponbl pyTH60n "cbopHana Typummn" Hagnucb Ha aBTobyce



OTBeT

BmecTtut nn aBTobyC BCIO cTpacTb Typuumn?



Hi, Guest | Zignin | Help

Make Yahoo! your homepage

Web Images Miden Local  Shopping  Mews  More

YaHOO!, |

harry potter Search

&

harry potter mavie Explare related concepts:
harry potter 7 J. K. Rowling daniel radcliffe

..potter and the half blond. . WWizarding YWarld Professor
harry potter 6 Deathly Hallows Harry Potter hooks
..potter and the deathly hal... hugglehiet (oblet of Fire

% v | Search Pad

& SearchScan - On

304,000,000 resutts for
harry potter:

Harry Potter and the Half-Blood Prince
2009

; movies.yahoo.com

& S Yahoos B+, Crtice B+ Yoldemort is tightening his

Theatrical : e
i’i Trailer grip an both the Mugale and wizarding worlds and...

el
oy rire

Running Time: 2 hrs 33 mins

Options
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J & chevrolet - Ask.com Search | o |

cheyrolet

sk

Web | Images ews Deal} Yideos Qabeee  More-

eals Today's best deals for chevrolet

Chevrolet
. Chevrolet zells an impressively wide range of vehicles, fram subcompact hatchbacks
o H_f to huge vans and aUY's. If you're looking for ... More »
CHEVROLET cc: Ao Official Site - Chevrolet Models - Reviews - History
Source search For Chevrolet Accessories - [mages

Fopular Models: Silverado 1500 - Camaro - Convette - Maliby Hybrid

[ponaews Wespone? Sponsared Resul

Fazmectw becnnatHoe obrAENeHMe Ha HOBOW Toproeol nnowagke PyHeta
Awita.

2010 Chewy Corvette | Performance Cars | Corvette Cars

Chevrolet Home ... Experience Chevrolet ... Close Chevrolet Worldwide. ..
e e choveranlot roen e mmeetted o Ceacloe]

bzkErazer

w Advanced Search

Showing 1-10 of 7 5700

et

Related Searches
Chevrolet Camaro
Chevrolet History
Chevrolet Parts
Chevrolet History Beginning
Chevrolet Logo
Chevrolet Histary of Cars
Who Ivented Chevrolet
Chevralet Truck Parts
GMC

Fontiac

(eneral Mators

Louis Chevrolet
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WHrepHer = [anbpamenua

Bugeo  JononHuTeNeHD | WS Hatrnail

chevrolet

B

BCE PE3YNbTATHI

B raAHHEIE
NOWCKOBRIE 2ANPOCKI

Chevrolet Aveo
Chevrolet Lacetti
Chevrolet Niva
Chevrolet Epica
Chevrolet Viva
Chevrolet ykpanHa
Epica

Chevrolet aBTo canoH
cOMM

® Noasate ece C Tonekao Ha YKA3AHHOM A3LIKE. PYCCKMMA ASkIK C Toneko ws
HCE PESYNETATHI PesyneT

Aetomobunn Chevrolet! - v avito
Chevrolet HoBrIe v By, [okyNka W NPOAEHKA NO BRIMOAHOM LeHe!

Chevrolet - LleBpone - kynutk aBTo ...

Chevrolet Lespone kynuTs aeTo Weeponet chevrolet ru Chevrolet oy
ohUMansHEM aunep Chevrolet aunepe .

Wiy chevroletrl - KallWpoBasHaA cTpaHuUA

LLleBpone ABTOMUP - ouLManBHBIN ...

Komnanna ABTOMF - odmumansHem aunep Chevrolet. OHa oaHOW U3 |
OTKPRING OQUUMANEHRIA ...

chevrolet-avtormir ru - KAWWPOBAHHAA CTRAHWLA

A gmimramiy Plamsspmlod | mmaddy Ay o
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Video results for hermione granger

Hermione Granger
3 min 23 sec - 4 May 2006
wane, yautube, com

ﬂ Ermma YWatson/Hermione
) W Granger "Lucky”
3 min 26 sec - 28 Jan 2008
i, youtube. com

Searches related to hermione granger

herrnione grancger pictures ginny weasley harry potter quiz hermiohe granger costume

ron weasley draco malfoy harry potter emma watson

GUL?L?L?L?L?L?L?L?LPSIE b
123456785910 Next

nermione granger

Search within results - Language Tools - Search Help - Dissatisfied? Help us in
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QHnex

KapTUHKK

Mowck Mowra Kaptel Mapker Hopoctw Cnoeapu Brorw  Bupeo

Kaptunkn ewév

Ijliappu naTTep
B HaAWOEHHOM

Miobee Obou bonewwe Cpendde  ManeHbke MNopTpeTel

|-|EIHLLI|HTE TAKHE ) TEAMUOHS

harry potter  LEMHHW YU3M

POH YH3H

nambngop  Apako Mangod

HOreapTe

CHEWn EH pafknudd

Hunekc.Buneo

[y T n——

Fappu NoTrep 3

Ellle noaanpocy;
«[30AK NOTTER: 71145

. SEEITINIMAX 3D o

Fappu Motrep v OpLeH eHukca
(Harry Potter and the Order of
the...

vy KiNO-g0vno. Com

JuEELNEEE =

73. Harry Potter 5/ Tappu
Motrep SlpocwmoTpoe

R alnl
2o LU

nallery. galaxy-portal.r

Fappu Motrep v opgeH Denukca
{ Harry Potter and the Order of
the...

S e O 1CMMwdd7E
- ! n AL Lld

relax. gradbh.
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QHnex

KapTUHKW

MNowck Movta Haptel Mapker Hopoctw  Choeapw  Bnord Bugeo

Kaptunkn eligv

||3I'u'||'u'|6| YOTCOH

[™ B HaHZEHHOM

Miobee  Dbow Bonewwe Cpeghve Manewerte  [oprpert GE .QI:I....I:I.

MouuTe Taeke: | pyNepT TrHT

LEH pafENgd TOM (ETOH

BOHHM paiT

Ermma watson

akiMa pofiepte 3BEHHA NHHY
auma yorcoH 2009

Y Anpekc.DoTin

ELlg no 2anpocy;
£IMM3 YOTCOHs 144

Juma Yorcon (Emma YWatson)in -~ Iuma Yorcon (Emma Watson) in

Teen Yogue (poToceccua. Teen Wogue (potoceccwa.
J83=511 ... 500=666 211=383 ... 690=518
ity portZal. dp. ua iy, portZall. dp. ua

Juma Yorcon (Emma YWatson) in

Teen Yogue (poToceccua.
211x391 .. 700=535

ww portZall.dp.ua
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MCTOYHUKN AaHHbIX

* Jlor 3anpocos
* TeKCT cCbINIoK

* Kopnyc TeKCcToB

ford 2 ford focus, ford fusion, ford mondeo
Kapma = Kapma namamu, Kapma 20pooa

MAWuHa > cmuparsibHAA mawuHa, weeliHaa MaWuUHa



ban30oCTb 3aNPOCoB

SHORGED

cnosa/byKsbl

ceccnun



MeTon,

3anpoc=<timeStamp, userld, queryText, ckicks>

0. yucTKa nora (mopHO, AHAEKC, «NOACKA3KN», A3bIK 3aMPOCOB, ONEYaTKK)

1. BblAgeneHne ceccui (No BpemeHu)

—ooo“—' “oo—o

2. BblaeneHmne nap (B.4. TPaH3UTMUBHO)
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MeToa — 2

3. HOpMasin3ayma 3aNpPoCcoB (cTon-cioBa, KaNUTanM3auma, N1emmaTmsaums,
COPTUPOBKA CNOB + BbiOOpP Nyyliero obpaTtHoro npeobpasoBaHuA)

4. 6opbba co dnewmobamm n «COObITUMHBIMUY accoLUALUAMM

5. MaTpuL,a 4YacTOTbl NePEexoaoB «3anpoc-3anpoc» (noporun ana
No/sb30BaTeNs, orpaHNUYeHme Ha abCoNtOTHYO YacToTy)

6. weight(ql 2 g2)=f(freq,,, freq,, freqq,q,) *f(fredq,q:)
7. PaHXUpPOBaHME, OTCeYeHMne No Nopory

8. nHaekc: q 2 ql, g2, q3... (opurMHanbHble 3anNpochl)



OueHKa

«OLLEeHKa rnasammy»
«KN1ACCbl OOBEKTOBY

KNnacTepbl 3anpocoB AHAeKc.[lnpeKTa
KNMKabenbHOCTb



4Manro:

mian o MaHrD DAEKAd  ABOKAAO0
nanama  Maxro pykT HHAMD

Pe3ynbTaT

“YMHBIe thpasbly

YMHEIE HBICTTH
MHEIE IMTATI

I_:DI'IHI'IH[ HarauH MaHra  NOKENno

£X0MYy noXyaeTb

YMHEE BONPOCHI

¥MHEIE CNOEA
iMHEIE CTATYCbI

hpaskl 0 HHIHW

tpazkl 0 NOBM

HyApBIe dpasy)

«CMANNAKM
%04y NDOBMK N0MY YMBPETL X0y 3aMK CHanbl ANA qip  aHuMawkWw  smiles
w0y pebeHka  xovy neHer ynbl0Ka AHMHALMM  MKOHKM
NO3UTHB
«mobnio: 4YTKOHOC 3
NHOMMOMY CHC  CKYMaW  Ccepaue eXIIHa Koana  Keurypy
nouenyi BBIXYX0Nb  3WY HypaBbes
BOMOAT OHHIO  DjOHEeHocel
“IyKx “uBax
pblllapb BaUNHp  AYKAWEHKO — MeMu ayo Tononk  Bepesa
kanycta MOpPKOBL CcBeKNa nuna  cocHa knew
orype kapTedpent  apbaner enb KaWTtan  pAdHHA
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AKAAEMUYECKUE MHULUMUATUBDI



AKa,CI,EI\/\I/ILIeCKVIe MHNUNATUBDI

LLIkona AHanunsa [JaHHbIX
CemuHapsbl AHAEKca
UMAT 2009, MMAT 2010
POMMUI

RUSSIR

IR book




Yandex School of Data Analysis

:.-

two-year master program, http://shad.yandex.ru
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Teachers

VC-dimension
(Vapnik-
Chervonenkis)

KM SAka 13 3anpocos



Scientific seminars

Monthly seminars on Data analysis &
information retrieval

Organized by
Microsoft Research + AHaeKc

http://company.yandex.ru/public/seminars/schedule/
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UHTEPHET-MATEMATUKA



IMAT 2009

Learning to rank
245 features for query-document pairs
Graded relevance judgments (0..4)

Pure numeric data (i.e. no original queries, documents
or feature semantics)

Learning set: 97 290 feature vectors (9 124 queries)

Test set: 115 643 vectors (21 103 — public evaluation;
94 540 — final evaluation)

Evaluation measure: DCG
http://imat2009.yandex.ru




PentunHr

Tabnuua obbenuHAET dUHANEHBIA PeRTHH KoHKypca (Ha 15.05.2009) v Hoewle pesynbTatel. [ogpobHes 0 3agave ¥ METOAMKE OLEHKK

KOHEYACE WM pasaen 3a0aqM M JaHHEIR,

Komanna

Boem ymoke B aTom vate )
Joker

Cam

Simple

-F

alexeigor
depechemode
[Mobepa

ACGT

stohastic
RelevanceDoeshMatter
WoodWeb

Mordic

stohastic

Test

ZENIT
MysteriousGuest
Euclid

Bpeua nocnenHeil 3arpy3si

14.02.2010 (19:03 GMT+I3)
05.09.2009 {05:07 GMTH]3)
21.02.2010 20:57 GMT+]3)
21.02.2010 (21:18 GMT+13)
02.12.2009 (16:44 GMT+3)
07.05.2009 (17:02 GMT+03)
29.10.2009 (01:19 GMTHI3)
17.03.2009 (16:25 GMT+13)
15.05.2009 (14:03 GMTHI3)
25.10.2009 {23:37 GMTHI3)
22.02.2010 (17:54 GMTH]3)
22.04.2009 (23:09 GMTHI3)
15.05.2009 (23:37 GMT+13)
15.05.2009 (23:43 GMTHI3)
15.05.2009 (23:45 GMT+I3)
15.05.2009 (23:20 GMT+H]3)
18.01.2010 (16:00 GMT+13)

Konuyecieo
NonbIToK

187
531

118
30

21
813
378

12

4

176

58
206

8

UE.DEEDU&?E?%%F’WM - AHanu3 fnpocos

MocneaHun
pesynbrar
(MyG NU4HAA oUEeHKa)

4285924
4283317
4.282790
4282697
4281325
42680676
4278378
4.276001
4274666
4274414
4272542
42678594
4.266504
4 266712
4.264024
4259564
4.259078
4 267802

(PHHANLHLIA
pesynsIar

4 133886
£ 757528
£ 147628
£ 935317
4145202
4141230
4142855
4. 139854
4128807
4129173
4127512
3.857102
4118830
3.850052
£ 117877
£ 134784
41225588



IMAT 2010

* Traffic congestion prediction
* (Rough) data:
— Modified graph of Moscow streets

— Observed traffic speed 4-10 pm (4-min intervals)
for 30 subsequent days + 4-6 pm on the 315 day

* Task: predict traffic speed 6-10 pm of the 315t
day

* public/final evaluation
e http://imat2010.yandex.ru




Modified graph of streets
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IMAT 2010 Data

Graph: vertices (139 241/33 029) and edges (206
260/86 249)

— <id_vertex> <id_group>
— <id_edge><id_edge group> <start_vert> <end_vert>
— <id_edge group> <length> <avg_speed>

Observations (learning set, 29 226 208 lines)

— <id_edge group> <day> <time> <speed>

Task (691 641 lines)

— <id_edge group> <day> <time> ??
Evaluation

1 n
Err(a) = ~ Z litila; — v
=1



PelnTuHr

AaHHBIA PEATWHT COCTABNEH HA OCHOBE OUEHKM HEBONBLWOA YacTK pesyNeTaTOE, NOASHHEL YYaCTHUEAMM («MyBNMHHaA OUEHKa»).

OUHANEHAA OUEHKS PE3YNETATOE ByAET NpOBEAEHA NOCNe 16 MaA 2010 roaa. NoapofHEE 0 METOAMKE OLEHKW CM. 2284348 W JaHHbIE .

MNpagKMna YHacTA ONKMCadel B [O00#EHMK O KOHEYOCE.

Baseline — 370 «NpOCTaA CKENTHMHECKAA OUEHKS». COENHAA CKOPOCTE ANA 4Yrd NO BCEM AHAM MECALE ANA 3TOM MOMEHTE BPEMEHM,

ECNM A@HHBIX HET, TO CHMTAEM, 4TO CKOPOCTE O KMA (Npofka).

Koemanpa

test
Wiew

Slowhaotion

Sy
Kejpa

kek_ksu

Cepred IN'yaa 1 deHnc Pabos (HKO$Y)
Denis Ryabaoy

deas

Dimatsi

[Mapoeoz

|

MEaH

timelimit

A1234

GoGo

metro

nihao

BpeMAa nocnenHel 3arpyzkn

05.05.2010 (15:09 GMT+03)
05.05.2010 (20:01 GMT+03)
03.05.2010 (25:37 GMT+03)
06.05.2010 (10:26 GMT+03)
13.04 2010 (06:40 GMT+03)
05.05.2010 (16:08 GMT+03)
06.05.2010 (14:49 GMT+03)
06.05.2010 (00:02 GMT+03)
28.04.2010 (14:28 GMT+03)
18.04.2010 (11:08 GMT+03)
03.05.2010 (25:06 GMT+03)
05.05.2010 (12:35 GMT+03)
03.05.2010 (14:18 GMT+03)
16.04.2010 (01:51 GMT+03)
03.05.2010 (14:23 GMT+03)
05.05.2010 (1729 GMT+03)
27.04.2010 (00:25 GMT+03)
23052000 (05 00 M T+05)

Konu4ecTeo NoneIToK

126
82
il

328
71
11

269

16
74
83
43
103
57
af
25
15
42

MocnenHuii pesynbTat
(nybnu4HaA oueHka)

£9.188577
£8 469988
£9.712130
£49.865502
BO. 728057
BO. 758554
B1.375202
B1.487848
2511518
B2.832742
53.094360
B3. 169360
B3.491450
53.593053
B3.679957
B4.111548
B4.125849
B4 1701355



POMMI
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ROMIP

TREC-like Russian initiative
Started 2002
Several data collections

15-20 participants every year
Remote participation + live meeting
~3000 man-hours of evaluation (2009)

http://romip.ru



Tracks

O Ad-hoc text retrieval

O Web collection, legal collection
O Text categorization

O Web collection, legal collection
O Query-dependent summarization
O Image retrieval

O by image query

O near-duplicates detection
O News clustering
O QA

O Fact extraction from news collection

MaBen bpacnaBcKkui - AHaNM3 3anNpPocoB
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Text retrieval

pool

depth labeled

collection size tasks

Legal 60 000 14794 35 75 (220)

By.Web 1524 676 29231 20 550 (1060)

KM.RU 3010455 29 231 50 50 (170)
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Image retrieval

O query by image
O Collection: 20 000 images from flikr
O 2 000 tasks, 250 labeled

O Near-duplicate detection

O Collection: 37 800 frames from video



RUSSIR

MaBen bpacnaBckui - AHaNM3 3anNpPocoBs

88



RuUSSIR 2007 LSS

Russian Summer School
in Information Retrieval

Yekaterinburg,
5-12 September 2007

co-located with CSR 2007
~60 participants

Video+slides:
http://romip.ru/russir2007/schedule.html
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RuSSIR 2008

Taganrog, 1-5 September 2008

4 courses + a short course + a lecture
Young scientists’ conference

~100 participants

All courses in English
Materials:

— http://videolectures.net/

90



RuSSIR 2009

Petrozavodsk, Karelia
4 full courses, 1 short course, 1 lecture
Young scientists’ conference
All courses in English

~110 participants

Co-located with ROMIP
meeting

Video lectures
— http://intuit.ru/

— http://videolectures.net ' 3B08H, eCTH
He IJO[IOT

Presentations
— http://romip.ru/russir2009/program.htmi
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RuUuSSIR 2010

 Voronezh, 13-18 September 2010

* Courses:
— Web Data Mining - Ricardo Baeza-Yates, Yahoo! Research

— Multimedia Information Retrieval - Stefan Ruger, The Open
University

— XML Information Retrieval - Mounia Lalmas, University of
Glasgow

— Graph-based Methods for Social Search - Alexander
Troussov, IBM Ireland

— Distributed Information Retrieval - Fabio Crestani & llya
Markov, University of Lugano

e http://romip.ru/russir2010/




MHPOPMaLMOHHBLIN MOUCK NO-PYCCKU

NPOGECCMOHATIAM OT NPO®EC

Kpucrodep [I. MarHuHr,
lpa6xakap ParxaBaH,
Xaitnpux lWotye

Boedenue 8 UNOPMOUUOHKEIT NOtCK — 3To NEPELIA YUEGHHK, & KOTOPOM HAEATY
€ KNBCCHN ECKMM NOHCHDM PACCMATPMBAIOTCA SEB-IONCK, 3 TaloK KnaCENpUKaUMA 1
KIACTEPHISLYA TRKCTOR, YUSGHUK HAMHCAH C TOUKN 3PEHIA MHPOPMATHIN 1 COREp-
HHT COBPEMEHHOS MANCIKEHME BCEX AMEKTOR NPOSKTHROBAHMA 1 PEANHLMA CH-
CTem cBapa, HHOEKCHPOBAHHA 1 NOVEKA ACKYMEHTO, METOAOE OLIEHKN TAKHX GACTEM,
aTakoke EBSAEHHE B METOOW MALIMHHOTD COYUEHIA Ha B33 HOMNEKLM i TEKCTOB.

HecMoTpA Ha 0 UTo yueBHIK 23 yMaH Kak BBOAHNE KYPC N0 MHBOPMALMOHHOMY
NONCKy, OH BYRET MHTEPECEH nCCIERPBATEAM 1M Npodecconanam. Mankbii Hatop
CNARQOR GNA NKLWA 1 YNPAKHSHUF, CONPOR ORI KHH M, AOCTYNE2H B CaTH 826,

$HU 9 JnHAREaY

Kpncrodep Jl. Marssunr — accoummposarHii npodeccop
WropnaTi & Craopgcrom yrmespeuTete [Stanford University).

BeleHne
B

NpaGxakap Parxapat — OWPEKTOP 4N apTaMenTa Yahoo! Research
W N poheCCop-KIHCYNETaHT N0 MHpopMATHEE Crandopackors
YHHBEPOATETa

Xaipux Uborue — 338eyIoLM il Kaeapoi TeopeTHNECKDI
BuMCTHTENGHOR nAHTENCTIKN WeTiTyTa 0ipa Gorkn TekcTos
Ha BCTRCTRRHHbIX A3bikaX (¥HMB=panTeT LTy TrapTal.
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OpurnuHanbHana aHruniicKas sepcua: http://informationretrieval.org
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Nctopua npo nor AOL — cm.
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http://querylogs2007.webir.org/
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