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Our case study:

Evaluation In search



How to evaluate in search

= Coverage — 7
" Speed — T—
" Query language s ~
" User interface
/
/ N

" User happiness
Users find what they want and return to the search system

= But let us remember:
In carrying out a search task, search is a means, not an end

YAHOQ!
(Manning, Raghavan & Schutze, 2008; Baeza-Yates & Ribeiro-Neto, 2011)



Measuring user happiness _ \ '/ _

Most common proxy: relevance of retrieved results 7 o
/ AN

I
Retrieved = User information need translated into
a query

= Relevance assessed relative to
information need not the query

= Example:

Relevant » Information need: I am looking for tennis
holiday in a country with no rain

: » Query: tennis academy good weather
all items

Evaluation measures:

* precision, recall, R-precision; precision@n;
average precision; F-measure; ...

« bpref; cumulative gains, rank-biased precision,
expected reciprocal rank, Q-measure, ...




Most common proxy: relevance of retrieval results 7

Measuring user happiness \©j/

Explicit signals
Test collection methodology (TREC, CLEF, NCTIR, ...)
Human labeled corpora

Implicit signals
User behavior in online settings (clicks, skips, ...)

Explicit and implicit signals can be and are used together

YAHOOQO!



What is a happy user in search

1. The user information need is satisfied

2. The user has learned about a topic and even
about other topics

3. The system was inviting and even fun to use

- Store. Mac #hone Watch i od unes Support Q

Start something new.

USER ENGAGEMENT

In-the-moment engagement
Users on a site

Long-term engagement
Users come back frequently

s & armchairs

Earth's 25 biggest turiiing -
in

points




How can we know
whether a user iIs

happy?

Interpreting the
signals



Examples of implicit signals

Number of clicks

A Home

Mail

News Sport Finance Celebrity Style Weather Answers Flickr

YAHOOQO!

UK & IRELAND

SAT click
Quick-back click

Web
Images
N|e:/:
Local
Click at given position

Anytime
Time to first click past day

Past month

Skipping TheiWeb

Only in UK
Only in Ireland

Abandonment rate
Number of query reformulations

Dwell time
Hover

‘ grenoble

Also Try: grenoble airport, grenoble france, grenoble life, grenoble map

Grenoble - Image Results

More Grenoble images

Grenoble - Wikipedia

en.wikipedia.org/wiki/Grenoble

Grenoble (/gra ' noub sl /; French pronunciation: [gua.nobl]; Arpitan: Grenoblo) is a city in
southeastern France, at the foot of the French Alps where ...

Grenoble - News

FOGALE Nanotech Group Subsidiary UnitySC Opens New Global...

Marketwired via Yahoo Sports 1 day ago

GRENOBLE, FRANCE--(Marketwired - Jan 23, 2017) - UnitySC, a wholly owned subsidiary of
FOGALE Nanotech Group and a leader in inspection and metrology solutions for advanced
semiconductor ...

Motorists driving to France have to display emissions...
Press Association via Yahoo News UK 5 minutes ago

Scientists Have A Word For Studying The Post-Truth World:...
The Huffington Post 4 days ago

YAHOOQO!



Click-through rate

CTR

Initial value but
no lasting value

new ranking algorithm
new design of search result page

YAHOOQO!




Clicks (l)

YAHOO! ‘ leo messi

WEB IMAGES VIDEO MORE

(@) Top Images

@ Latest (9)

Reset Filters

All Sizes
Wallpaper
Large
Medium

Icon

All Colors
Black & White
Color

Hide Filters

Search

Applied Filters: Medium 3

Leo Messi Jersey
mibjerseys.bizrate.com - Get Your Favorite Sports
Gear. Save on Leo Messi Jersey!

-

nucef@

Lionel Messi

(Slaney, 2011)

G 899
w0 PSP

o "

David Beckham Barcelona

&/ Options

Reset Filters

Fc Barcelona

Clickthrough ratio

Relevance in multimedia search

1
Jottom of
page

Bottom of
2nd window

Multimedia search
activities often
driven by
entertainment
needs, not by
information needs

YAHOOQO!



Clicks (ll)

YAHOQO!

Web
Images
Video
News
Local
Shopping
Maps

More

Anytime
Past day

Past week

Past month

Selena Gomez

Explorative and serendipitous search

barcelona spain

Barcelona, Spain
travel.yahoo.com
Mon Jul 21 10:35 am CEST Partly Cloudy, 77°F

Originally established by the Romans, Barcelona is a
city with a rich cultural history. Today, it serves as the
capital of Catalonia and is still one of the busiest port
towns in the Mediterranean. In addition to being an
economic powerhouse, it is one of the top tourist
destinations in Europe, drawing ... more

Restaurants

Barcelona Spain - Image Resulis

=) |

Kevin James

(Miliaraki, Blanco & Lalmas, 2015)

Things To Do

Flights
E- Lj
of 4
s”cay Turin,
N .Marseille
Toulogs
Zaragoza, J=lrcelona
.Madrid
: Valencia
LSeville -
= <Algiers .
.©;.2C24 Yiahoo! Inc. consantns

Robert De

Niro

co-starred

—

Related Places

Sagrada Familia

Las Ramblas

La Boqueria

Casa Mila

Park Guell

Camp Nou

La Pedrera

Casa Batllé

Les Corts

A
Marlon Brando

YAHOOQO!



Information-rich snippet

No click: Abandonment ()

Y A_HOO! Angel Lane surgery Dunmow Search

UK & IRELAND
WEB IMAGES VIDEO NEWS SHOPPING MORE
Search: @ theweb (O onlyin UK () onlyin Ireland

FILTER BY TIME

Angel Lane Surgery - Essex

Welcome to Angel Lane Surgery . We aim to provide you and your family with the best
Pastday possible healthcare. Angel Lane Surgery Angel Lane Great Dunmow Essex CM6 1AQ
www.angellanesurgery.co.uk - Cached

Anytime

Past week

Past month Useful Contacts - Angel Lane Sur

Angel Lane Surgery: Appointments/Enquiries: 01371 872 122: Hospitals ... Registrar of
Births, Deaths and Marriages (Dunmow) ...

www.nhs.uk/Services/gp/Overview.
More results from nhs.uk »

lew.aspx?id=6F... - Cached

| just wanted the phone number ... | am totally happy ©

YAHOOQO!



No click: Abandonment (ll)

Abandonment is when there is no click on the search result page
» User is dissatisfied (bad abandonment)

» User found result(s) on the search result page (good abandonment)

858 queries (21% good vs. 79% abandonment manually examined)

Cursor trail length
» Total distance (pixel) traveled by cursor on SERP
» Shorter for good abandonment

Movement time

» Total time (second) cursor moved on SERP ‘S\

» Longer when answers in snippet (good abandonment)

Cursor speed
»  Average cursor speed (pixel/second)
» Slower when answers in snippet (good abandonment)

YAHOOQO!
(Huang et al, 2011)



(Guo & Agichtein, 2012)

Dwell time ()

(a) relevant (dwell time: 30s) (b) non-relevani (dwell time: 30s)

“reading” cursor heatmap of relevant document vs “scanning” cursor heatmap
of non-relevant document (both dwell time of 30s) YAHOO!




(Guo & Agichtein, 2012)

Dwell time (I1)

(a) relevant (dwell time: 70s) (b) non-relevant (dwell time: 80s)

“reading” a relevant long document vs “scanning” a long non-relevant
document YAHOQ!




(Lalmas etal, 2015)

Mobile advertising: Dwell time (lll)

non-mobile optimized mobile optimized

DWELL TIME
used a proxy of
user experience

anadon_o o = ===
device B

Dwell time on non-optimized landing pages
comparable and even higher than on mobile-
optimized ones [ ocsnsd ) inse

... when mobile optimized, users realize quickly
whether they “like” the ad or not? YAHOOQO!




User happiness

$

User engagement



“User engagement is a quality of the
user experience that emphasizes the
phenomena associated with wanting to
use a technological resource longer and
freq uently” (Attfield et al, 2011)

happy users

come back

YAHOOQO!



happy users
come back

What you want
to optimize for
each task,
session, query

What you want

term

to optimize long-

YAHOOQO!



Happy users come
back

From intra- to inter-
session evaluation



From intra- to inter-session evaluation

What you want
to optimize for

What you want
to optimize long-
term

each task,
session, query

Search
system

Models

absence
time

search

metrics | — B 1/

Features .
(signals)

(revisit the
site)

YAHOOQO!



User engagement metrics for search
(Proxy: relevance of search results)

Intra-session search

metrics

Dwell time as a proxy of user interest

* Dwell time .
Dwell time as a proxy of relevance

 Number of clicks
e Time to 1stlick

« Skipping

* Click through rate
« Abandonment rate l

 Number of query

reformulations
o inter-session

YAHOOQO!



Search result page for “asparagus”

RELATED SEARCHES
asparagus recipes
asparagus soup

how to cook asparagus
broccoli

spinach

FILTER BY TIME
Anytime

Past day
Pastweek

Past month

WEB IMAGES VIDEO SHOPPING RECIPES BLOGS MORE

Also try: asparagus recipes, asparagus soup, how to cook asparagus, more...

Asparagus - Fine Gardening

www.finegardening.com

Perennials

Height: 1 ft. to 3 ft.

Spread: 3 ft. to 6 ft.

Hardiness Zones: 4567 8
Growth Pace: Moderate Grower
Light: Part Shade Only
Moisture: Medium Moisture
Maintenance: Moderate

Go to the USDA Hardiness Zone Finder »

O Asparagus

Asparagus - Wikipedia, the free encyclopedia

Asparagus officinalis is a spring vegetahle, a flowering perennial plant species in the
genus Asparagus. It was once classified in the lily family, like its Allium ...
en.wikipedia.org/wiki/Spargel - Cached

More results from en.wikipedia.org

Asparagus - Food.com Kitchen Dictionary
www.food.com

Asparagus (from the Persian word asparag, meaning a sprout), are
slim green spears, often tinged with a hit of purple at the tip. ...

More about this term »

Everything About Asparagus... and More!

We are dedicated to spreading the good word about the virtues of asparagus, one of
nature's most perfect foods.

www.asparagus.org - Cached

Asparagus - Recipe Search

recipes.search.yahoo.com

= Baked Asparagus with Balsamic Butter Sauce
= allrecipes.com
(1185) Ingredients (6): fresh asparagus, cooking
‘ Total time: 25 mins spray, salt, butter, soy sauce, more...

Pan-Fried Asparagus

allrecipes.com

(923) Ingredients (6): butter, olive oil, coarse salt,
Total time: 25 mins ground black pepper, garlic, more...

Asparagus Supplements
Buy 1 Get 2 Free 450mg 90ct 10.99
www. doctorvitaminstore.com

Cooking Fresh Asparagus
Find Cooking Fresh Asparagus at
Great Prices.

www.Pronto.com

Asparagus Roots
Asparagus Roots Info. Research
now on About.com.
About.com/Asparagus Roots

Asparagus plants for less
Buy asparagus plants for less
money. Free shipping!l!
www.asparagusdyou.com

How To Grow Asparagus
Get Answers & References On
Ask.com. Try Asking Now!
Ask.com

Discount Asparagus Plant
Top Asparagus Plant - top prices!
Save up to 75% on Asparagus
Plant.
www.Asparagus-Plant.BEST-
PRICE.com

Asparagus Seed

Huge Selection of Asparagus
Seeds. Superior Quality, Great
Prices!

www.ParkSeed.com

More Sponsors:
asparagus
cook asparagus
grilled

See your message here...

YAHOO!



Asparagus - Wikipedia, the free encyclopedia

en.wikipedia. org/wiki/Spargel

Biology - History - Uses - Cultivation - Commercial production

Asparagus officinalis is a spring vegetable, a flowering perennial plant species in the
genus Asparagus. It was once classified in the lily family, like its Allium ...

Everything About Asparagus... and More!

Www. asparagus.org

We are dedicated to spreading the good word about the virtues of asparagus, one of
nature's most perfect foods.

Videos of asparagus

hing.com/videos

How to Take Care  How to Make How To Cook Reheating Cooked

of Asparagus Pla... Asparagus Bundl... Asparagus Asparagus

eHow eHow Bing Video eHow

Asparagus Recipes: Roasting and Grilling ... Top recipes

www.foodnetwork.com > Topics » Seasonal
Find new ways to cook with asparagus, including grilling and roasting
asparagus, as well as an amazing asparagus soup recipe from ...

Growing Asparagus In The Home Garden, HYG-1603-94 - Ohioline
ohioline.osu.edu/hyg-fact/1000/1603. html

Asparagus is a long-lived perennial vegetable crop that is enjoyed by many gardeners.
Soil requirements Asparagus grows in most any soil as

Imaqes of asparagus
hing.com/images

IThsn |

WHFoods: Asparagus

www.whfoods.com/genpage. php?tname=foodspice&dhid=12

Asparagus. The fleshy green spears of asparagus are hoth succulent and tender and
have been considered a delicacy since ancient times. This highly prized vegetable ...

Asparagus - Simply Recipes Food and Cooking Blog
www.simplyrecipes.com/recipes/asparagus

Quick and easy asparagus recipe. How to cook asparagus spears perfectly, dress with
olive oil, Parmesan, and lemon zest.

Asparagus

Asparagus officinalis

is a spring vegetable,

a flowering perennial
plant species in the
genus Asparagus. It
i1 was once classi...
en.wikipedia.org

en.wikipedia.org

Scientific Name: Asparagus officinalis
Biological Classification: Species
Belongs to: Asparagus

People also search for

il

Broccoli Celer Spinach

Data from: wikipedia - freebase

Report a problem

Ads

Cooking Fresh Asparagus
www.Pronto.com

Find Cooking Fresh Asparagus at Great
Prices.

Asparagus Supplements
www.doctorvitaminstore.com
Buy 1 Get 2 Free 450mg 90ct 10.99

See your message here

Search result page for “asparagus” (ll)

YAHOOQO!



Absence time and survival analysis

<
-

Users (%) who read story 2 but did not come back after 10 hours

0.8




Absence time applied to search

Ranking functions on Yahoo Answer Japan

‘bc—stsushl |aga g L=

SEEET L THE
AESERRER - e
Y ADER: BU>
BERRICRTZ 2 —FluosERALLEY. | BB5E
Q&8A i 9
AT DN OEZNFORY | QREIHORM BiRA M
FoTHIE | MEER < RS5

What's your best sushi experience?
when i went to 1sukiji with mom and a friend.w= hd ta wait for about an hour but it was the best sushi | ev

er had.
PR A - BMEE 20120214 124448 - OB . 3 - [Ea
/-2 YT/ > BN Y > BE

[BAERFRZ] CNN [The best sushi restaurants in Tokyol &£ 1 hitp:lieatocr

htip:/fzataocracy.cnn.comv2012/01 /30 he-bestsushi-rastaurants-intokyo/ LITOXY T, EIBRCEEN
RALTUDODBAMDEEA. FLLE, CHRESMULE T, Ask fve Tokyoites to name the be
S...

A ER 201203728 06:36:35 - BB : 2 - BIEE : 03
M, DTV > 2R, MHF > B

RSBV LTT HEADAICASFTEAT—BRELRIEFA 7?2 EASZLOTITH
®.

‘What is your favorite sushi? What is your bestsushi? M2 BV L @H S EVETH, MPLELIC
NTL &M

RiREH - EMBR 20071012 03:08:03 - CO1&E# : 3 - M 175

FM), PT I/ iR, BATF > 58

!
YAH%?N M

best sushi TR L E&R1~100TE / ¥9991F
Pyt — ot

L SvFEVT

HDEVRERBREE. ASKELST DN

BERT!

HESVFEVT
ASOEHEBBRSTTHERIABEAL D
4

waw.beeboao ca jpf

HAETEOLS (HiF ~
ERTERGY AF « 7 EEOTEIFM
MHE. —RORRERD S

wenw. seamon-nihanbashi jp/

(B AR ik BA2E
SEHE3NMEIE. |EFX - YU TILAD
. RMER. RE15HH
waw.m. co.jp/
r=EEES
r CEEEICONT

Two-weeks click data on Yahoo Answer Japan: search

One millions users

Six ranking functions

Session boundary:
30 minutes of inactivity

YAHOOQO!



Absence time and number of clicks on
search result page

survival analysis: high hazard rate (die quickly) = short absence

h(t) = ho(t) exp(B;ilnclicks = i)

-
Q
©
o
c
I
Ie
=
c
o
&

Number of clicks on the Search Result Page

= No click means a bad user experience
= Clicking between 3-5 results leads to same user experience

= Clicking on more than 5 results reflects poorer user experience; users cannot

find what they are looking for

YAHOO!
(Dupret & Lalmas, 2013)



Using DCG versus absence time to
evaluate five ranking funcli YaHOO!

DCG@1
Ranking Alg 1
Ranking Alg 2

Ranking Alg 3

Ranking Alg 4

Ranking Alg 5

(Dupret & Lalmas, 2013)

DCG@5

Ranking Alg 1
Ranking Alg 3
Ranking Alg 2

Ranking Alg 4

Ranking Alg 5

JAPAN

Absence time

Ranking Alg 1

anking Alg 2
anking Alg 5

R
R

Ranking Alg 3

Ranking Alg 4

YAHOOQO!



Absence time and search experience

search session metrics =2 absence time

From 21 experiments carried out through A/B testing, using absence time
agrees with 14 of them (which one is better)

Positive signals Negative signals
 One more query in session  Abandoned session
« One more click in session *  Quick-back clicks

« SAT clicks

* Query reformulation

YAHOOQ!
(Chakraborty etal, 2014)



The complete
methodology?



Large-scale online measurement

Decide the in- Decide the long-
the-moment term-value
metric(s) metric(s)

Which in-the-

moment metric(s) Optimize for the
are good identified in-the-
predictor of long- moment

Models

term value

metric(s) metric(s)

Features

YAHOOQO!



Happy users come
back

Other examples



Dwell time and absence
time for landing page
quality

Absence time:
* return to publisher
e click on an ad

Auto Dealers Cut Priceson -s*
New Cars & Trucks
AutoPriceFinder.com Spon

Dwell time -2 ad click

Positive post-click
experience (“long” clicks)
has an effect on users
clicking on ads again

ad click difference

short ald clicks long aclj clicks

(mobile)

YAHOO!
(Lalmas etal, 2015)



Off-site links and absence time in

focused news reading

p(absence<12h)

& X X

News provider
— Non-focused © Focused X Ext-focused

Off-site link = absence time
Providing links to related off-site

content has a positive long-term effect
(for 70% of news sites, probability that users return
within 12 hours increases by 76%)

(Lehmann etal, 2016)

Ukraine crisis: 'Dozens killed' in east as
Minsk talks held

Ukrainian troops are trying to defend the key transport hub of Debaltseve

-
At least 40 people have been reported killed as fighting between
Ukrainian troops and pro-Russian rebels rages on in the east of the JRCUCILERGTRL [
country.

. Peace in Ukraine
Ukrainian officials say 15 soldiers and 12 civilians died in the past 24 depends on America
hours. The rebels report 13 casualties. T Ukraine
Crisis Map
The separatists also claim to have seized the town of Vuhlehirsk and k_* Explosion in
surrounded the key hub of Debaltseve, but the Ukrainian military denies Ukraine
this. WCasualtles of the
Ukrainian crisis
Meanwhile, urgent truce talks ended in Belarus, but no deal was signed. gy, Exclusive interview
im with President Putin
Representatives of Ukraine and Russia, as well as rebel envoys and

- [ N N
members the Organlzauon for Securlty and Co—operatlon (OSCE), took ;,

/

Related off-site content

YAHOOQO!



Final words

happy users
come back

we need to properly
identify that a user is

happy

YAHOOQO!



