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Motivation - Search

“*Half the world’s population uses web
search

**\Web search is trusted more than
traditional media
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MEDIA SOURCES: SEARCH ENGINES NOW MOST TRUSTED

Trust in each source for general news and information (20-country global data)

I(E)nli.ne Search 72% (+8)
ngines
Traditional Media 64% (+2)

2012 2013 2014 2015

2015 | Trust Barometer
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Motivation - AB Testing

» User population divided into two groups
“* Trusted and sophisticated metrics
“* Difference in metric value indicates the winner
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Motivation - AB Testing

» User population divided into two groups
“* Trusted and sophisticated metrics
“* Difference in metric value indicates the winner
“* Between subject design
< Differences between users and their queries
< Low sensitivity, millions of queries
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Motivation - Interleaving
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“* All users see both systems
“ Simple metric: system with more clicks wins
“* Within subject design

<+~ Both systems now cater for every user

o%

¢ High sensitivity, 10-100x less queries
needed (compared to AB Testing)

O. Chapelle, T. Joachims, F. Radlinski, and Y. Yue. Large-scale validation and analysis
of interleaved search evaluation. In ACM Transactions on Information Systems. 2012
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clickthrough data reflect retrieval quality? In CIKM’08. 2008

Motivation - Team Draft Interleaving (TDI)

doc 2
doc 4
doc 7

doc 1
doc 3
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Motivation - Team Draft Interleaving (TDI)
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doc 2

F. Radlinski, M. Kurup, and T. Joachims. How does
clickthrough data reflect retrieval quality? In CIKM’08. 2008
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Motivation - Team Draft Interleaving (TDI)

¢ Infer winner: B >

doc 2

F. Radlinski, M. Kurup, and T. Joachims. How does
clickthrough data reflect retrieval quality? In CIKM’08. 2008
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Motivation - Team Draft Interleaving (TDI)

“ Infer winner: B >
“* Count fraction of wins over many queries

F. Radlinski, M. Kurup, and T. Joachims. How does
clickthrough data reflect retrieval quality? In CIKM’08. 2008

Predicting Search Satisfaction Metrics
with Interleaved Comparisons




UNIVERSITY OF AMSTERDAM

Motivation - Team Draft Interleaving (TDI)

“* Infer winner: B >
“* Count fraction of wins over many queries
“* Well tested in practice

<+ Used at Bing, Yandex, Seznam

F. Radlinski, M. Kurup, and T. Joachims. How does
clickthrough data reflect retrieval quality? In CIKM’08. 2008

Predicting Search Satisfaction Metrics
with Interleaved Comparisons
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Side step - Team Draft Multileave (TDM)

doc 2
doc 4

doc /
doc |
doc 3

A. Schuth, F. Sietsma, S. Whiteson, D. Lefortier, and M. de Rijke.
Multileaved Comparisons for Fast Online Evaluation. In CIKM'14, 2014

doc |
doc 2
doc 8
doc 3
doc 9

doc 4
doc 2

doc |
doc 9
doc 5
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Side step - Team Draft Multileave (TDM)

B D
A

(afofe]|

doc 3
doc 2
doc 4

doc 9

A. Schuth, F. Sietsma, S. Whiteson, D. Lefortier, and M. de Rijke.
Multileaved Comparisons for Fast Online Evaluation. In CIKM'14, 2014

Predicting Search Satisfaction Metrics
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Side step - Team Draft Multileave (TDM)

B D
A E

“ Infer ranking over systems: A&&E>B & & D

A. Schuth, F. Sietsma, S. Whiteson, D. Lefortier, and M. de Rijke.
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A E

“ Infer ranking over systems: A&&E>B & & D
“* Aggregate rankings over many queries

A. Schuth, F. Sietsma, S. Whiteson, D. Lefortier, and M. de Rijke.
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Side step - Team Draft Multileave (TDM)
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A E

“* Infer ranking over systems: A& E>B & &
“* Aggregate rankings over many queries
“* Many less queries required

A. Schuth, F. Sietsma, S. Whiteson, D. Lefortier, and M. de Rijke.

Predicting Search Satisfaction Metrics 8
Multileaved Comparisons for Fast Online Evaluation. In CIKM'14, 2014

with Interleaved Comparisons




UNIVERSITY OF AMSTERDAM

Side step - Team Draft Multileave (TDM)

“ Infer ranking over systems: A&E>E & &
“* Aggregate rankings over many queries
“* Many less queries required

N/

< Relative to when all systems would be
compared pairwise

A. Schuth, F. Sietsma, S. Whiteson, D. Lefortier, and M. de Rijke.

Predicting Search Satisfaction Metrics 8
Multileaved Comparisons for Fast Online Evaluation. In CIKM'14, 2014

with Interleaved Comparisons




UNIVERSITY OF AMSTERDAM

Side step - Team Draft Multileave (TDM)

E

“ Infer ranking over systems: A&E>E & &
“* Aggregate rankings over many queries
“* Many less queries required

< Relative to when all systems would be

compared pairwise

* But not tested in

practice (yet)

A. Schuth, F. Sietsma, S. Whiteson, D. Lefortier, and M. de Rijke. Predicting Search Satisfaction Metrics 8

Multileaved Comparisons for Fast Online Evaluation. In CIKM'14, 2014 with Interleaved Comparisons




UNIVERSITY OF AMSTERDAM

Side step - Team Draft Multileave (TDM)

E

* Infer ranking over systems: A&E>E & &
* Aggregate rankings over many queries
* Many less queries required

< Relative to when all systems would be

compared pairwise

* But not tested in

practice (yet)

A. Schuth, F. Sietsma, S. Whiteson, D. Lefortier, and M. de Rijke. Predicting Search Satisfaction Metrics 8

Multileaved Comparisons for Fast Online Evaluation. In CIKM'14, 2014 with Interleaved Comparisons
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< alpha=0.05, two sided
< AB Testing: iIndependent t-test
< Interleaving (TDI): paired t-test

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

1S



UNIVERSITY OF AMSTERDAM

Data - Analysis - Sensitivity

1.0

0.8

Sensitivity

=
N

0.0

10! 102 102 10%  10° 106 107  10® 102 1010 101! 1012

Number of Queries

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

16



UNIVERSITY OF AMSTERDAM

Data - Analysis - Sensitivity

1.0

0.8

Sensitivity

=
N

0.0

10! 102 102 10%  10° 106 107  10® 102 1010 101! 1012

Number of Queries

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

16



UNIVERSITY OF AMSTERDAM

Data - Analysis - Sensitivity

1.0

Typical

required
sensitivity
0.6

Sensitivity

—
N

10! 102 102  10%  10° 106 107  10% 109 1010 101! 1012

Number of Queries

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

16



UNIVERSITY OF AMSTERDAM
X

Data - Analysis - Sensitivity

Typical
required
sensitivity

Sensitivity

—
N

0.0

Interleaving (TDI)
needs ~100K queries

Log scale

101

102 102 10*  10°

109

107

108 109 1010 g10lt

Number of Queries

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

1012

16



UNIVERSITY OF AMSTERDAM
X

Data - Analysis - Sensitivity

Interleaving (TDI)
needs ~100K queries

Typical i % AB metrics need

required & ~10M queries
sensitivity

Sensitivity

—
N

" e s _._._.—.-.—-‘l

0.0
10! 102 102  10%  10° 106 107  10% 109 1010 101! 1012

Number of Queries

Predicting Search Satisfaction Metrics 16
with Interleaved Comparisons




UNIVERSITY OF AMSTERDAM
X

Data - Analysis - Sensitivity

1.0

Typical

required
sensitivity

0.6

Sensitivity

—
N

Interleaving (TDI) Advantage of
needs ~100K queries interleaving

AB metrics need
~10M queries

103 104 10° 105 107 108 102 1010 1o
Number of Queries

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

1012

16



UNIVERSITY OF AMSTERDAM
X

Data - Analysis - Sensitivity

Interleaving (TDI) Advantage of
needs ~100K queries interleaving

Typical
required
sensitivity

Sensitivity

Click AB
metrics 733

—
N

//$S
4 gt
e Log scale
0.0

.
---- —r‘;'-.--

. -
o 9%wp u

AB metrics need
~10M queries

L .
.....

10t 102 102 10*  10° 105 107 108
Number of Queries

10° 1010 10l!

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

1012

16



UNIVERSITY OF AMSTERDAM
X

Data - Analysis - Sensitivity

Interleaving (TDI)
needs ~100K queries
Typical
required
sensitivity

SAT

Sensitivity

Click AB
metrics

—
N

0.0

4
/ /‘0‘\
z. A Log scale

l“
‘-..—-T;,

. -
o 9%wp u

g oa e

Advantage of
interleaving

AB metrics need
~10M queries

click

AB metrics k3

L .
.....

101 104 10°

10 107 108 102 1019 1ol!

Number of Queries

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

1012

16



UNIVERSITY OF AMSTERDAM
X

Data - Analysis - Sensitivity

Typical
required
sensitivity

Sensitivity

=
S

—
N

0.0

Interleaving (TDI) Advantage of
needs ~100K queries interleaving

AB metrics need
~10M queries

3 Time AB

SAT click il Metrics
AB metrics :_.:1'

Click AB
metrics 733

//$$
/ /‘0‘\
z. 7 Log scale

101

102 103 10* 10° 105 10" 10® 102 1019 101t
Number of Queries

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

1012

16



UNIVERSITY OF AMSTERDAM
X

Data - Analysis - Summary

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

4



UNIVERSITY OF AMSTERDAM

Data - Analysis - Summary

“* AB Testing has low sensitivity

Predicting Search Satisfaction Metrics
with Interleaved Comparisons

4



UNIVERSITY OF AMSTERDAM

Data - Analysis - Summary

“* AB Testing has low sensitivity
“* Interleaving (TDI) has high sensitivity (10-100x AB)

Predicting Search Satisfaction Metrics 17
with Interleaved Comparisons



UNIVERSITY OF AMSTERDAM

Data - Analysis - Summary

“* AB Testing has low sensitivity
“* Interleaving (TDI) has high sensitivity (10-100x AB)

“ Interleaving (TDI) has low agreement with AB
metrics

Predicting Search Satisfaction Metrics 17
with Interleaved Comparisons



UNIVERSITY OF AMSTERDAM

Data - Analysis - Summary
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“ Interleaving (TDI) has low agreement with AB
metrics
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“* We aim to increase agreement SAT probability

* Parameterize TDI with a SAT threshold ts
< TDIsts and TDIysts

Click based

“* Find optimal threshold ts
< Maximize agreement for each AB metric
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Methods - Parametrized Credit

“* We aim to increase agreement
“* Parameterize TDI with a SAT threshold ts
< TDlst and TDIys'

“* Find optimal threshold ts
<+ Maximize agreement for each AB metric
“* Repeat n=100 times:
<« Take bootstrap sample
< Grid search to find ts that maximizes agreement

<+ Report performance on “out of bag” sample
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Methods - Combined Credit

“* Combine parameterized credit functions
< ws* TDIs® + wt- TDIysts

“* Find optimal weights
<  Maximizing agreement
“* Using the same maximization procedure

< Bootstrap sample, parameter sweep
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Conclusions - Data Analysis

 Sensitivity:
<+ AB Testing is 10-100x less sensitive than
Interleaving

“* Agreement

<+~ Between AB Testing and Interleaving (TDI)
is low: <76%
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Conclusions - Methods

“ Interleaving (TDI) with just credit matching AB metrics
< Unpredictable performance

“* Interleaving (TDI) with parameterized credit functions
<+ Improvements for some AB metrics

“ Interleaving (TDI) with combined credit functions
< Improvements for all AB metrics
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Conclusions - Future Work

» Consider even richer user signals (sessions,
task level features)

“* Take magnitude and uncertainty of AB metric
differences into account

“* Understanding of where and why agreement is
low or high

* Apply to other types of ranking systems
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