TEMATUYECKAA
KNACCUDPUKALUA
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e Obtain a large log of unlabeled web queries

e 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>

MNasen bpacnascKkuit - AHanM3 3anNpocos [Beltzel]

36



N 4+~

7\ el oY ol C ™\ ’)
CIHILTO. OLlT Y 4

‘@Y

l 1Vlidl TricTIC

CAlAa~+ v-
JTICULL |

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

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

[Beitzel]
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“Personal Finance”
Category
Query Log hanks
" bonds
Yahoo mail stocks
Interest| rates rates
Ebay motors savings

checking

—t

M
©

N

Forward SP Rule:

Head Tall
InNterest PERSONAL
FINANCE

[Beitzel]
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Selectional Preferences: Step 3

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

S(x)=D(P(U[x)I[[P(U))
_ P (ulx)
= Z P(u|x)|og2£ 0 ]

u

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

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

Matching SP Rule:
Head Tall

Incoming Query

interest only loan - PERSONAL
y ||:> interest | o\ <o

‘Interest only loan” Is classified as a
PERSONAL FINANCE query.

[Beitzel]



Forward Rules

— harlem club X
e ENT->0.722
e PLACES->0.378
e TRAVEL->1.531

— harley all stainless X
e AUTOS->3.448
e SHOPPING->0.021
— harley chicks with X
* PORN->5.681

Backward Rules

— X gets hot wont start
e AUTOS->2.049
e PLACES->0.594
— X getaway bargain
e PLACES->0.877
e SHOPPING->0.047
e TRAVEL->0.862
— X getaway bargain hotel and
airfare
e PLACES->0.594
e TRAVEL->2.057

[Beitzel]
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Knaccndukauma 3anpocos

800,000 3anpocos, 67 Kateropum

eCcTb NpUMepbl, HET 0Oy4YaloLLErO MHOXECTBA

HeT NoApPOOHOro oNMCcaHUA KaTeropui

OTBET CMCTEeMbI: 40 5 KaTeropum

oueHka: 800 3anpocoB oUEHMBAIOTCA TPEMA aceccopamm

meTpuka: F1



gueries

Q)
-
S
D
O
—h
5,
-5
O
O
D
3

(

v
v

Phase 11

~

Search engineg

e

... 67 kdd-categories

Page Categories _$ynonym-based
_—»
¢lassifi
B Page Content -
statistical

classifiers

MNasen bpacnascKkuit - AHanM3 3anNpocos

67 kdd-categories

[Shen] sl



Phase I: From queries to pages and
categories

e \We collected

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

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

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

Computeryorld

Category: Computers = Mews and Media = Magazines and E-zines = Magazines
Mews and praduct coverage for information technology managers.
iy, computersiord. comy - Cached - Similar pages

Computer Associates

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

Makers of eTrust Single Sign-On. Automates access to authorized Web senices and
enterprise applications.

v, 03, c0MS - Cached - Similar pages

[Shen]



Phase Il.a Synonym-based Classifier:
using directories

e 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 Word.net to find thg 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]
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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) g (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]
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 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]



nal Result Generation

F

e Two Solutions: One for each evaluation criteria

— S§1: 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.

— S2: Equally weighted combination is expected to achieve higher F1
performance

* Since the recall is relatively high

— Evaluation Results (http://www.acm.org/sigs/sigkdd/kdd2005/kddcup.html)

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

e The Results are generated automatically.

[Shen]
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Statistical
Classifier

(KddCate i, Rank)

SE,

Synonym
based
classifier

4‘< (Page_i,SCate i) <>_>

SE,

Synonym
based
classifier

Wr

—
h

»

Wi

Y

4,< (KddCate_i, Rank)
W3
4,< (KddCate_i, Rank) <>

4:< (Page_i,SCate_i) Q_’

SE;

4( (Page_i,SCate_i) Q_’

Synonym
based
classifier

(KddCate_i, Rank)

Phase |
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warehouse+job+opening
part+time+jobs
employment+in+boston
trucking+jobs

resume
sample+cover+letters
paris+hilton
follow+letter+job+interview
employment+discrimination

steve+jobs

Queries

dCCi

Hd OCHOBE K/IMKOB

warehouse+job+opening

part+time+jobs

. jobs.topusajobs.com o jobs topusajobs.com

employment+in+boston

trucking+jobs

. vwww.careerbuilder.com o www careerbuilder.com

resume

sample+cover+letters

,. . jobsearch.about.com jobsearch.about.com

paris+hilton

(+)

®
®@—
&
AN
®-

g o follow+letter+job+interview N
. en.w1k|ped|a.org en.wikipedia.org
employment+discrimination

URLs

steve+jobs URLs

Queries

(a)

(b)

1. PacwwupeHme oby4yatoLero MHOXecTBa
2. KnaccmduKkaumsa Ha OCHOBE JIEKCUYECKUX MPU3HAKOB
3. KombuHauus metoaos

Li et al. SIGIR2008

MNaBen bpacnaBckuit - AHaM3 3aNpoOCcoB 51



Rna (IP RAUWA 3alpocC
expli Ni®(®:Y)
px(ylz) =

E expzj Ajdi(z,y)

y

X —3anpoc, Y — knacc (0/1)

[TpU3HaKKM (X, V) - N-TPAaMMbl

[britney spears] 2

britney, spears,

<s> britney, britney spears, spears </s>,
<s> britney spears, britney spears </s>

J



PacnpocTpaHeHne MmeToK
* W— MaTpUua mxn, Wij — KOJZ1InYyecCctBO K/IMKOB HA

AOKYMEHT J NO 3anpocy i

e F'— maTtpuua mx2, fl.y — BEPOATHOCTb
NPUHAANEXKHOCTU 3anpoca 1 Kiaccy y

 FV — nepBoHavyanbHaA pa3meTKa

B=D'Y*W
* NTtepauuu:
H!= BT Fi—1.

5’_] FE e (1-:‘BH£ —|—(1 — (1-:')F0



UAAK II 11
NOMOWHAL

Input: matrix F° and matrix B = D™Y2W
Output: F™ and A\~

1: Initialize F* = F°, and initialize A as random:
2: repeat

3 Find A\ = aremin EF* . \) using stochastic eradient
g ; g g
by
descent:

4:  Find F* = argmin Q(F, A\") using Algorithm 1, where
A

the input are F°(\*) and B;
H: until the value Q(F™, \") converges

MNasen bpacnascKkuit - AHanM3 3anNpocos
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muxaun byneaKos

macmep u mapaapuma
macmep u mapaapuma ¢usnem
gr1aoumup 6opmkKo

mapac byneba cbunoem

6020aH cmynka
muxaun boapckuu
0'apmaHbAaH

mpu mywKemepa
as1eKCaHop oroma
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YTOuHeHue:
30/710moe KosablUo = 30/10Moe Kosblyo ¢ bpuanuaHmom

CHATME HEOAHO3HAYHOCTM:
qayap = A2yap HUsoMHoe

PacwunpeHue:
30/10Moe€ Kosbyo = t08esIUpHbIe YKpaWeHUs

CUHOHUM:
AMNOHCKAA BUWHA = CAKYypa
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CLLE NOA4PO

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

CmeHa NOUCKOBOM LeNN:
Kynumeoe CaHKU = 0emcKuli Mmup
[lepeBoa;:

Kopasnnossil knyb = coral club
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Ne, MNPO Apyroe»n
OnevaTku: Kypcosasa poboma — Kypcosasa paboma
TpaHcanTepauma: 3010mo — zoloto

Packnapgka: Ibvf ,bkfy — ouma bunaH
PeHuKca: otbeptka — omeepmkKa
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3amnpoc — 3TO Hen
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Ha3osume 2n1a20: U3 8ornpocd, nomeweHHo20
Ha bopmy mpaHCnopmHo20 cpedcmea
nooorne4yHoix ®amuxa Tepuma
Ha nepseHcmaee KOHMuUHeHma?

IX Kybok AHgekca no nouncky (2008)
http://kubok.yandex.ru
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daTtnx Tepmm

cbopHana Typumm Ha bopTy camoneTa

cbopHaa Typummn "Ha bopTy" camoneTa

cbopHan Typummn Haanucob "Ha 6opTy" camoneTa

cbopHasn Typummn Haanucob "Ha 6opTy" aBTObYCA

cbopHaAa TypuMmn HagNMcb Ha aBTobyce

dyTb0n "cbopHaa Typumnmn' Hagnmucb Ha aBTobyce

yemnunoHart esponbl ¢yTbon "cbopHaa Typummn' Haanmucb Ha aBTobyce
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BmecTuUt 1M aBTODOYC BCHO CTPacTb Typumnn?



Hi, Guest | Signin | Help Make Yahoo! your homepage

Web Images “ideo Local  Shopping  Mews  More

YAHOO,’® ‘ harry potter Search | Opiion:

'
—

harry potter movie Explore related concepts:

harry potter 7 J. K. Rowling daniel radeliffe
..potter and the half blood. .. Wizarding VWorld Professor

harry potter 5 Deathly Hallows Harry Potter hooks
..potter and the deathly hal... Mugglehlet Goblet of Fire

J‘ "
*‘D._ + | Search Pad

Harry Potter and the Half-Blood Prince
2008

mavies.yahoo.com

z. Yahoos B+, Crtics B+ Yaldemort is tightening his

& SearchSean - On

Lii’! T'ﬁ::::‘:ﬂl grip on both the Muggle and wizarding worlds and...
304,000,000 resuts for o R more
harry potter: p! ¢

13 Running Time: 2 hrs 33 mins
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J {& chevrolet - Ask.com Search | = |

@ chevrolet

Web  Images e Dealy  ‘ideos QaAeea  Mare~

peals Today's best deals for chevrolet

Chevrolet

7 Chevrolet sells an impressively wide range of vehicles, from subcompact hatchbacks

“—  tohugevans and SUVs. If vau're loaking for a... Mare »
CHEVROLET cp Ao Official Site - Chevralet Models - Reviews - History
Source Search For Chevrolet Accessaries - Images
Fopular Models: silverada 1500 - Camara - Carvette - Malibu Hybnd

[ponask Leppone? Sponsored Resul

Fazmecti becnnatHoe obbABNEHME Ha HOBOA TOProeal nnowagke FyHera
Auita.

2010 Chewy Corvette | Performance Cars | Corvette Cars

Chevrolet Home ... Experience Chevrolet ... Close Chevrolet Worldwide. ..
I <IN chaoviwrnlat covedfemmenttad  Sacnlinrd

m Acdvanced Search

AzkErazer  Seff

Showeing 1-10 of ¥ 870 0

Related Searches
Chevrolet Camaro
Chevrolet Histary
Chevrolet Parts
Chevrolet Histary Beginning
Chevrolet Logo
Chevrolet Histary of Cars
Wha Invented Chevrolet
Chevrolet Truck Parts
GMC

Fontiac

(5eneral Mators

Louis Chevrolet
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WhrepHer = Mzofpakenva  Bugeo  Jononddrensa b MSKS S Hatral

bin _ - o— w
—=Befg-— . =

@ MoK3a3aTh BCE C TONBKD HA YKa3AHHOM A3LIKE; FI‘_HFEEHHI:’I Haklk C TOnbKD 13

BCE PE3Y/IbTAT! BCE PE3YTIBTATH PeaynsT

Aetomobunu Chevrolet! - v avito

LHASAHHBIE Chevrolet HoBle 1 Bly. Mokynka 1 MPO4AKE N0 BEINOTHON LeHe!
NOWCKOBRIE SANPOCH

Chevrolet Aveo

Chevrolet - lleepone - kynutb aBTo ...

Chevrolet LWespone wynute aeTo Weeponet chevrolet ru Chevrolet oy
OthHUMANEHEI gunep Chevrolet auneptr

Chevrolet Epica winndi chevrolet - KallMpoBaHHaa cTpaHuUA

Chevrolet Lacett

Chevrolet Niva

Chevralet Viva
LLleBpone ABTOMUP - opuLMANBHEIN ...

Komnanua ABTOMAP - odmumansHeM aunep Chevrolet. Oxa oHOW W3 |
Epica OTHPBING OhHUMANEHBIA .
chevrolet-avtomir ru - KalWpoBaHHaa CTpaHMUA

Chevralet ykpanHa

Cheyrolet aBTo canoH
COMM

Ammagafmisma Plamspalab | maabb) Ayima
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VYideo results for hermione granger

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

ﬂ Emma Watson/Hermione
N Grandger *Lucky®
3 min 26 sec - 28 Jan 2008

whinn, youtube, com

Searches related to hermione granger

hetrniohe grander pictures ginny weasley harry potter quiz herrmione granger costume

ron weasley draco malfoy harry potter emma watson

GDL?L?L?L?L?L?L?L?L?g[E b
123486785810 Next

hermions granger

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

KapTUHKK

MNowck  Movra Haptel Mapeer Hoeoctw  Cnoeapd Bnorw Bupeno

Kapunkn euléy

|rappn MoTTE

| B HAWIEHHOM

Mofe  Ofow Bomewwe Cpenwre Manewewe  Noppes il [0 DEBE B

|-|EIHLLI|HTE! TakHe | TepMHOHS

harry potter  D3XWHHA YH30A

POH YH3MH

Lambngon LpakKo Mango

HOrBSpTC

CHEMN LEH paakmMpd

Hunekc.Buneo

Nageall o druaroes o2 wapad, o

Fappn Motrep 3

Elle No3anpocy;
£[A[AH NOTTER: 71145

SEEIT INIMAX 30 _..

:?’.;J ."-.&l:l: L \

Fappu Motrep u Opaed denukca 73, Harry Potter 5/ Tappu
(Harry Potter and the Order of MoTrep SMpocmatpoe
the...

gallery. galaxy-portal.

Rt kino-qovRo. com

Fappu Motrep v opgen Tenukea
{ Harry Potter and the Order of
the...

relay. gradsh.
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Hnex

KapTUHKW

Nkabkle

Mouck Moura Kapre Mapker Hoeocw Cnoeapu Bnord Bupeo  Kaptueew ewgév

||3I'u'||'u'IEI YOTCOH

[~ B HaWgEHHOM

Ofion Bonswwe Cpenwde Manedekve  [oprpetel Liﬁ .QI:I....I:I.

[OMLLMTE TaKoKe: | pYNenT TPMHT

LEH pafkndhd TOM GeTOH

BOHHM paiT

Brmma watsaon

alua pobepre AEAHHA IHMHY
IMMa yoTcon 2009

4 Anpexc.DoTin

Elle no2anpocy;
£IMMA YOTC OHz 141

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

Teen Yogue (potoceccwa. Teen Yogue (poToceccua.
383=511 .. S00=666 511x383 .. 690=518
iy, portZall.dp.ua iy port2al. dp. ua

Juma Yorcon (Emma Watson) in

Teen Yogue (hotoceccwa.
211=391 . 700=535

war portZall.dp.ua
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* Jlor 3anpocos
* JeKCT CCbINOK

* Kopnyc TeKCToB

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

MAWUHa =2 cmuparsieHaA MawuHa, weeliHas MaWUHa
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cnoBa/6yKBbl ceccum
K/IMKU
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3anpoc=<timeStamp, userld, queryText, ckicks>

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

1. BblAeNeHMe ceccuit (No BpemeHu)

—ooo“—o “OH

2. BblaeneHune nap (B.4. TPaH3UTUBHO)

MNasen bpacnascKkuit - AHanM3 3anNpocos
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3. HOpMasin3auyma 3anNpPoCcoB (cTon-caoBa, KanuTanMsaums, 1emmaTn3aLms,
COPTUPOBKA CNOB + BbiOOP Nyyliero obpaTtHoro npeobpasoBaHmA)

4. 6opbba co dnewmobamm n «COHBbITUMHBIMUY acCOUMALUAMMU

5. MaTpULLa YacTOTbl MepexoaoB «3anpoc-3anpoc» (noporu Ans
No/ab30BaTeNd, orpaHMYeHne Ha abCcoNtoTHYO YacToTy)

6. weight(q1l 2 g2)= f(freq,,, freq,, freqy,q,) *f(fredq,q:)
7. paHXUpPOBaHMeE, OTCEYEHME NO NOpory

8. nHgekc: q 2 ql, g2, g3... (opurMHanbHble 3anNpochbl)



nl aYHEVia
ULEHKA

«OLEeHKa rnasamm»
«KNaccbl OObEKTOBY

Knactepsbl 3anpocoB AHAeKc. [lnpeKTta
KNMKabenbHOCTb
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{MaHro» «YMHBIe (hpaikls
BT MEHMD DAEkna dB0Kaa0 {MHEIE HBICTTH {MHEIE CNOBA CHEllHbIE& [tIEIEIEI:'l
nanais  Mauro pYKT  MHEMp MHEIE UMTATBI  YMHBIE CTATYCHl  (paskl O KM3HK
QUHMK  HArasuh MaHro  noHeno yMHEIE BONPOCHl  ipaski 0 MOGBM  HyAPbIE dpack
4X04Y NOXYAEThY «CMBANMKW
K04y MHOBK KOYY YHEPETE KONy 3AMYK CHaWNLI ANA gip  aHuHawky  smiles
xayy pebeHKa X0y JeHer ¥nblbka GHUMALNM  HKOHKN
No3UTHE
«nobno: «YTKOHOC»
nofuMOMY CHC  CKYYaKW  cepaue eXnIHa Koana  KeHrypy
nouenyi BBIXYXOMb  JMY WMyPaBbes
BoMbar OUHr0  GpoHeHocen
{NYK» “uBax
DEILAPL BAMOHD — NyKaWeHKo  Meyu oyb  Tomonk  bepesa
kanycTa MOPKOBL cBEeKNa niNa  cOcHa  Kne
arype kaprodens  apbaner ENb KauTtaH  pAGHHa
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Nctopua npo nor AOL — cm.
http://en.wikipedia.org/wiki/AOL search data scandal

Mownck no nory AOL2006
http://www.aolstalker.com/

Query Log Analysis Workshop @ WWW?2007,
http://querylogs2007.webir.org/

KDD Cup 2005, http://www.sigkdd.org/kdd2005/kddcup.html

WSCDO09: Workshop on Web Search Click Data 2009,
http://research.microsoft.com/users/nickcr/wscd09/

Microsoft Web N-gram Services, http://research.microsoft.com/en-
us/collaboration/focus/cs/web-ngram.aspx

Jiang D. et al. Web Search/Browse Log Mining: Challenges,
Methods, and Applications, http://research.microsoft.com/en-
us/people/djiang/web search and browse log mining.pdf
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 3a4a4m
— CermeHTauuA
— TemaTunyeckas Knaccmdpumkauma
— banskue 3anpocsl
 JlaHHble — AOL2006
http://www.gregsadetsky.com/aol-data/

— seed ~2000 3anpocos,
http://www.kansas.ru/querylog analysis/2000queries.txt

— + onncaHua DMOZ ansa Kateropuit BTOPOro ypoBHSA
http://narod.ru/disk/371552001/dmoz data.zip.html

* MOXHO Mcnonb3oBaTb Nt0ObIe BHELIHME pecypcbl (He
YyenoBevyecKkue ;)
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KaTeropum BTOPOro ypoBHA

[dl[ml[o][z] open directory project

fglill

about dmoz | dimoz blog | suggest URL | help | link | editor lngin

Arts

IMovries, Television, Miusic. .

(rames

Wideo Games, BPGs, Gambling .

Fids and Teens

Arta Sehool Time, Teen Life. .

Business
Johs FEeal Estate Inwvesting. .

In partnetship with

Aol Search.

search | advanced

Computers

Internet, Software, Hardware. .

Health Home
Fitness, Medicine, Alternative..., Family, Consumers, Cooking...
News Fecreation

MMedia Mewspapers, Weather.

Trawel Food Cutdoors, Humor. .

EReference

IMaps, Education, Libraties. .

Shopping
Clothing Food, Gifts. ..

World

Regional
T3, Canada, TE. Europe. ..

Soclety

People, Religion, [ssues. .

Sclence

Biology, Psychology, Phrsics...

Sports
Basehall Soccer, Baskethall..

Catald Diansk Dleutsch Espafiol Francais, [taliano, H 58 Hederlands, Polski Pyocezdf Svenska. ..

TN NI Help build the largest hurman-edited directory of the web S

Copyright @ 1992-2010 Netscape

4771 ABY sites - B9,784 editors - over 1,001 177 categories
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CermeHTtaumns
e atthevet | norman rockwell | litho
* big weenie | by eminem

TemaTnyecKkasa knaccndpumKkauma

e big weenie by eminem --> Arts_Music /t Art_Television

10 Tpex KaTeropuii, ynopaao4eHHbIX MO YMEHbLLIEHUIO YBEPEHHOCTH

Knactepusauma

e 1996 mitsubishi mirage --> 2001 subaru impreza wagon /t toyota
corolla /t toyota sienna hybrid

[lo 10 3anpocos 13 6bonbLoro siora (CHa4yana — camol 61M3KNIN)



[TpucblnanTe NO nNoyTe ¢ TeMmoun
qguerylog analysis_results

segmentation_uma_dpamumnma.txt
classification_uma_damunna.txt
clustering_uma_damumnamna.txt

nma_dpammnuma.pdf - KpaTkoe onmcaHue
METOA0B



ﬂH EKC Nasen bpacnasckum
} pb@yandex-team.ru
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