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Course overview
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Advanced topics in IR
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The book
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SIGIR 2015, Santiago, Chile

AINL-ISMW FRUCT 2015, St. Petersburg, Russia
WSDM 2016, San Francisco, USA

RuSSIR 2016, Saratov, Russia
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http://clickmodels.weebly.com/tutorials.html
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Click models summary so far

Qo

Basic click models
o CTR models
o Position-based model
o Cascade model
Click probabilities

o Full click probabilities
o Conditional click probabilities

©

Evaluation

©

o Perplexity
o Log-likelihood

Parameter estimation

()

o Maximum likelihood estimation
o Expectation-maximization
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What do click models give us?

General:

o Understanding of user behavior

Specific:
o Conditional click probabilities
o Full click probabilities

o Attractiveness and satisfactoriness for query-document pairs
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Applications

Click model’s output

Application

Understanding of user behavior
Conditional click probabilities
Full click probabilities
Parameter values

User interaction analysis
User simulation
Model-based metrics
Ranking
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Applications
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Applications

User interaction analysis

o Random click model (global CTR): p = 0.122

o Rank-based CTR:
p1 = 0.429, p» = 0.190, p3 = 0.136, ..., p1p = 0.048

Position-based model:
v1 = 0.998, v = 0.939,v3 = 0.759,...,v10 = 0.260

Dynamic Bayesian network model: v = 0.9997

©

©

Click models are trained on the first 10K sessions of the WSCD 2012 dataset
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Applications

Simulating users

Algorithm Simulating user clicks
Input: click model M, query session s
Output: vector of simulated clicks (c1,. .., cn)

1. for r < 1 to |s| do

2: Pr<—PM(Cr:1 ’ C1:C1,...,Cr_1:Cr_1)
conditional click probability

3:  Generate ¢, from Bernoulli(P;)

4: end for
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Applications

Model-based metrics

o Utility-based metrics
Yandex  san ancisco —

Traﬁe\

oo

dia, the free encyclopedia

n
uMetric = " P(C, = 1)U,

r=1

+ San Francisco travel guide - Wikitravel

o Effort-based metrics

@ San Francisco City Guide | Hotels, Restaurants, Nightife, Real.
sanfrancisco.con + | Iy

eMetric = Z P(S, =1)-F, Bo

r=1

o), 1 caroer
J jalloy’s.

\d County of San Francisco

Travel Rosources. . Tablof ks to San Franisco dsricts
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Applications

Expected reciprocal rank

ERR = ey P(S, =1)
1 r—1
= P Ru.q - H (7 (1 = Ruyq))
r i=1
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Applications

Features for ranking

Yandex san francisco Search

San Francisco Travel

sanfrancisco.travel

mages San Francisco is home! bit of everything. Whether you're a first time visitor or a long- o

time local. This s the pla d out about all things San Francisco. uq

*) San Francisco - Wikipedia, the free encyclopedia
en.wikipedia.org > San Francisco
; San Francisco (/szen fren siskou/), officially the City and County of San Francisco, is the o
o cultural, commercial, and financial center of Northern California and the only consolidated city- u»q
county in California.

+ San Francisco travel guide - Wikitravel
wikitravel.org > en/San_Francisco
San Francisco is a major city in California, the centerpiece of the Bay Area, well-known for its (07 usq
liberal community, hilly terrain, Victorian architecture, scenic beauty, summer fog, and great
ethnic and cultural diversity.

¥ San Francisco City. Guide | Hotels, Restaurants, Nightlife, Real...

sanfrancisco.com au4q
The job market may seel to navigate these days, but employment and career
opportunities can be foun 'San Francisco's Financial District and Silicon Valley's...

G City and County of San Francisco
sfgov.org (6% usq
SFGov Visitors Key Services: SF Travel Resources. ... Table of links to San Franisco districts
and supervisors. District. Supervisor.
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Advanced models
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Advanced

Aggregated SERPs

Google

llya Marko

san francisco

Maps  News  Videos  More~

‘About 679,000,000 results (0,68 seconds)

San Francisco - Wikipedia, the free encyclopedia
Ntpsilen wikipedia orgwikiSan_Francisco
inclsco (fsn ran'siskou, offaly the Cly and County of San Francisco,
Is the cultural, commercial, and fnancial centr of Norten Calfomia and
Lstof peopl from San - Gansalidted city-county - 1906 San Francisco earinquake

San Francisco Travel | Visitor Information

v sanfrancisco rav

Wt v e s 3 s s, comenton s
ravel trade, and travel media.

Alcatraz - Things to Do in San Francisco - Fisherman's Whar - Golden Gate Brdge

Images for san francisco images

More images for san francisco

San Francisco City Guide | Hotes, Restaurants, Nightife ..
eams S Frantics CA Travel & Totam Guid spoclzng oo,
atractons, estaurants, rel estate, ightle and local business nformation.

San Francisco Touris of San Francisco, CA .
wwnw.tripadvisor.com » United s o ()~

Tourism: Trip sar
Atractions, and Restaurants making it your best San Francisco resource.

In the news

Twin Peaks shooting victim's family talks
} aboul recent arrest
TV - 11 hours
San Franciec poo confm thy e an st
Richmond. However, as of 11 p.m.

‘Sunny weather brings new temperature record for San Francisco

models

Oaklan

Daly City

San Francisco

Giyin Catfornia

San Francisco, i northern Calformia, s 3 iy on the tpof a pernsuia

sirounced by s P Ocean nd an Frarcic Sy 13 hocun

frte iy racap g, cone G o 1

el o arc oot icionan houses, The FnancalDisicts
ytamia s o most Gsinaie Ssaer ey s

Aeare 5am, o1 o he vorous omer

Local time: Tuesday 1238

Weathr: 22°C, Wind W at 3 ki, 51% Huridiy

Gotting thor: 12 h 20 min figh, around CHF 760,00 View ights

Events
T
“The Wainurignt Sisters S
sat
Plastic Funk pra
Trovor Noah sat
The Masoric 20Feb
Points of interest View 10+ more:
= - 7
Golden  Fisherna.. Alcatraz  Golden  Ghinatown
Gate wharf Island. Gate Park

More about San Francisco
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Advanced models

Search tasks

WSDM 2016 [ o |

San Francisco n

San Francisco hotels n
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Advanced models

Using features

S

Feature description

Term frequency (TF) of body
TF of anchor
TF of title
TF of URL
TF of whole document
Inverse document frequency (IDF) of body
IDF of anchor
IDF of title
9 IDF of URL
10 IDF of whole document
11 TF*IDF of body
12 TF*IDF of anchor
13 TF*IDF of title
14 TF*IDF of URL
15 TF*IDF of whole document
16 Document length (DL) of body
17 DL of anchor
18 DL of title
19 DL of URL
20 DL of whole document
21 BM25 of body
22 BM25 of anchor
23 BM25 of title
24  BM25 of URL
25  BM25 of whole document

0~ DU AW
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Advanced models

Beyond clicks

Picture taken from F. Diaz, R.W. White, G. Buscher, and D. Liebling. Robust models of mouse movement on
dynamic web search results pages. In CIKM, 2013. ACM Press
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Summary

Materials

o Aleksandr Chuklin, llya Markov, Maarten and de Rijke
Click Models for Web Search
Morgan & Claypool, 2015
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Summary

Advanced topics in IR
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