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Adapt ranking to user clicks
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KDD 2011: 17th ACW SIGKDD Conference on Knowledge Discovery and ...

Wwelcome to KDD-2011: August 21-24, 2011 Grand Manchester Hyatt, San Diego, CA
weweey, kel d2011. com

KDD2011 (KDD2011) on Twitter

KDD2011 (KDD2011) is on Twitter. Sign up for Twitter to follow KDD2011 (KDD2011) and get their
latest updates
twitter. corm/KDD2011

Dveryiew | VDB 2011

%LOE is a premier annual international forum for data management and database researchers,
vendaors, practitioners, application developers, and users. The conference will feature research talks,
tutorials, demonstrations, and warkshops. It will cover current issues in data management, database
and information systems research.

vldb. org/2011

KDD-2011 Call for Papers
Industry Practice Expo: wwew kdd. org/kdd2011/indexpo.shtml Key Dates: Aug 21-24, 2011 KDD-2011
Conference June 30, 2011 KDD Cup Competition Ends May 13, 2011 Paper Acceptance Mar 15, 2011
KOD Cup Cornpetition Beging Mar 1, 2011 KDD Cup Registration Opens {wea, kdd. org/kdd2011
fkddeup. shtml)

wennwy. kdnuggets. comd201 101 kdd-2011-cfp. html

KDD 2011 KDD Cup

KOD-Cup 2011: Recommending Music ltems based on the Yahoo! Music Dataset
wewnwe. kdd. org/kdd2011/kddcup. shtml

Calit? : California Institute for Telecommunications and ..

Guest Speaker: Pahraic Smyth, UC Ivine and Calit2 Professor, Computer Science and KDD2011
Program Co-Chair; et al. Date: August 21st, 2011 to August 24th, 2011 Time: All day Location: Grand
hWlanchester Hyatt Hotel, UC San Diego Host: Padhraic Smyth, UCI [event website]

wenrwy. Calit netfeventsfpopup. php?id=1845
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Motivation — Click Data Are Valuable




Web Search Click Log

e Auto-generated data keeping important
information about search activity.

Query kdd2011

Position URL Click
1 http://www.kdd2011.com/ 1
2 http://twitter.com/#!/KDD2011 0
3 http://vidb.org/2011/ 0
4 http://www.kdnuggets.com/2011/01/kdd-2011-cfp.html 1
5 http://www.kdd.org/kdd2011/kddcup.shtml 0
6 http://www.calit2.net/events/popup.php?id=1845 0
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Click Position Bias Problem
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Reversed Impression

Given: a set of web
search click logs

Estimate relevance:
measures how
good a URL is with
regard to the
information need of
the query/user



Examination Hypothesis

e A document must be examined before a click.

e The (conditional) probability of click upon
examination depends on document relevance.




Cascade Hypothesis

e The first document is always examined.
e First-order Markov property:

— Examination at position (i+1) depends on
examination and click at position i only

e Examination follows a strict linear order:

Position | Position (i+1)



Algorithms

* Given the click data s, compute the posterior
distribution p(R |SY) .

U

1.U
P(R, |ST )=cxp Ri)l Ip(SilRi)
u: . . o
‘ constant \[ prior probability 1[cond|t|2anjrllZzzitr):htyfor

* Clicks in query sessions as conditionally
independent random variables

. Predict[p(Si | Ri)Jusing Click Chain Model




Click Chain Model

* The full picture

Examine the
Document

A

See Next Yes
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See Next Yes
Doc? a,
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Estimating p(S, |R)

Focus on last clicked position: i =argmax;{c; =1}
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Estimating Relevance

e Recall:

P(R | S™) =cx IO(R)H P(Si | Ri)

* p(R) : uniform distribution
* Bayes estimation for relevance:

j-p(r(':)dr 1 >C=j'p(r)dr

_[rp(r)dr

E(r) = jr p(r )dr_
j p(r)dr



Parameter Estimation

e Maximum likelihood estimation:

E(Oé) =S\ log a1 + No log a4 + N3 log(6 — 31 — 064)
+ Nslog(1l — 1) — (N3 + N5)log(2 — 1)
-V 10g2 — (NQ + N3) 10g6

_ 3Ni+ Ny + N5 — /(3N1 + Na + Ns5)2 — 8N1 (N1 + Na)
N 2(N1 —|—N2)

a1

and
o — 3N2(2—O£1)
T N3 4+ N3

where a4 2 as + 2a3 , and N means the number for 5 cases.



My Recent Work
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Considering the Relevance

* Consider the relevance of a query and its Ads

— If the Ads are not relevant to the query, it will
obtain less click.

e Using Click Chain Model to estimate the
relevance



Experiment

* Dataset:
— Crawled from Sogou from mainland China

— Each click log includes 6 fields: query, ad title, ad
body, bid terms, bid price and whether click

— Contains 18010850 sessions
— CTR(Pos.1)=0.02515

— CTR(P0s.2)=0.009369

— CTR(P0s.3)=0.006844



Dataset Analysis
T Y - S [

1695146 1695146 0.0212
2 1058697 1342854 0.0153
3-4 772810 1275067 0.0141
5-8 262555 925065 0.0151
9-17 128304 880444 0.0162
18-32 47981 685582 0.0179
33-221480 48582 4427998 0.0201

26267 26267 0.0257
2 14689 29378 0.0222
3-4 17539 60146 0.0216
5-8 18058 113186 0.0208
9-17 18092 223102 0.0191
18-32 12786 306201 0.0190
33-221480 36365 17252570 0.0178
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Effectiveness and Result

e Effectiveness: log-likelihood

* Base line: predicted by frequency
e Result

500-1000 1000-5000 5000-10000 | 10000- 15000- >20000
15000 20000

Baseline -0.2626 -0.218 -0.2331 -0.2261 -0.2021 -0.1992 -0.2049

CCM -0.2505 -0.2195 -0.2272 -0.219 -0.1946 -0.1941 -0.1964
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My Future Work

 Whether position bias in sponsored is as clear
as the general search?

* Whether sponsored search obey the linear
sequence?

* Any other models?



My Future Work

* Some cooperation between ad in posl and
POS2?

Distribution of ads in Pos. 1 Distribution of ads in Pos.2
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