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iPhone 6




Goal of IMine

Understanding

behind the query
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Search Result Diversification (INTENT, INTENT-2, IMine-1)

Given an ambiguous/underspecified query, produce a
single result page that

Search Results

iIPhone 6

1st | Apple — iPhone 6

2nd| iPhone 6 Reviews

Q % o)

g @ 3rd | Images of iPhone 6




Key Challenges

e [dentify possible search intents
behind the query

- review, official, photo, ...

e Generate a diversified ranked list
that satisfies different search intents



What's new in IMine-2?

IMine-2
1

Search Result +
Diversification



Vertical Intents

official

sales

review

photo

iPhone 6

Apple - iPhone 6

https://www.apple.com/iphone-6/ ~

iPhone 6 isn't simply bigger — it's better in every way. Larger, yet dramatically thinner.
More powerful, but remarkably power efficient. With a smooth metal ...

More results from apple.com »

In the news

FESSWEEEE This Is A Life-Changing Application That Every
~ iPhone 6 Owner Should Download

11,905 &
Business Insider - 1 day ago
III MI' This means, if you buy an iPhone 5S, an iPhone 6, or an iPhone 6
Plus, you'll be able to ...

iPhone 6, 6 Plus Availability And Wait Time Update: Apple Store, Verizon, Sprint, AT&T,

Best Buy, RadioShack, Target
Tech Times - 1 day ago

Apple iPhone 6 review - CNET

www_cnet.com > Mobile » Phones ~

Nov 21, 2014 - Th'e iPhone 6 is ar; exceptional phone in nearly every way except its
average battery life: it's thin and fast with a spacious screen and the ...

Images for iPhone 6

More images for iPhone 6

l(— Web

News

Verticals



Vertical Intents
iPhone 6 E

Apple - iPhone 6
https://www.apple.com/iphone-6/ ~

®
(4 [ d
o flc’al iPhone 6 isn't simply bigger — it's better in every way. Larger, yet dramatically thinner. We b
More powerful, but remarkably power efficient. With a smooth metal ...

More results from apple.com »

In the news

e M5 This Is A Life-Changing Application That Every
: ““2: iPhone 6 Owner Should Download

Sales i3 e Business Insider - 1 day ago
% | This means, if you buy an iPhone 5S, an iPhone 6, or an iPhone 6 N eWS
B8 Plus, you'll be able to ...

iPhone 6, 6 Plus Availability And Wait Time Update: Apple Store, Verizon, Sprint, AT&T,
Best Buy, RadioShack, Target
Tech Times - 1 day ago

Apple iPhone 6 review - CNET

www_cnet.com > Mobile » Phones ~

review

Nov 21, 2014 - Tr:e iPhone 6 is ar; exceptional phone in nearly every way except its
average battery life: it's thin and fast with a spacious screen and the ...

Images for iPhone 6 Report images

<€— Image

photo

More images for iPhone 6

We have to identify relevant verticals

as well as search intents of a query



SUBTASKS



Two Subtasks

e Query Understanding subtask

e Vertical Incorporating subtask
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Query Understanding Subtask (EN, CN, JA) ;

Given a query, the system is required to generate a
diversified ranked list of subtopics with their
relevant vertical intents.

iPhone 6 E
Subtopic Importance Vertical Intent
iPhone 6 Apple 0.95 Web
iPhone 6 sales 0.80 News
iPhone 6 image 0.73 Image

iPhone 6 review 0.65 Web



Query Understanding Subtask (EN, CN, JA) 12

Given a query, the system is required to generate a
diversified ranked list of subtopics with their
relevant vertical intents.

iPhone 6 2
Subtopic Importance Vertical Intent
iPhone 6 Apple 0.95 Web
iPhone 6 sales 0.80 News

Challenges W . ] 1

_ Subtobfc Relevance

e Subtopic Diversity
e \/ertical Relevance




iPhone 6 - Wikipedia, the free encyclopedia

an wikipedia.org/wikiiPhone 6 ~

The iPhone 6 and iPhone & Plus are smartphones running I0S developed by Apple Inc.
The devices ae part of the iPhore series and were unveiled on .,

History of the iPhone - Exmor - Apple M7 - image stabilization

(c) Encyclopedia

When is the iPhone 6 coming out? | Yahoo Answers
answers.yahoo.com » ... » Cell Phones & Plans » Next ~

Resolved - 8 posts - 7 total answers - Published Nov 17, 2012

My daughter is going to get an IPhone, but wants to wat undl the IPhone 6 is coming out.
We would ke o know when this is (A genersl month would be .

iphone 5s or iphone §7 | Yahoo Answers Resolved
Iphone 67 | Yahoo Answers Resolved
iPhone & questions? | Yahoo Answers Opan

Question about iPhone 67 | Yahoo Answers Resolved

(e) QA

News about iPhone 6 News

bing cominews

Tha bast iPhone 6 and iPhone 6 Plus baltery cases

Engadget - 2 days ago

This post was done in parinecship with The Wirecutier, & list of $he best
tnchrology 10 buy. Resd the full article below st TheWirecutter com. We've

iPhone 6 va, iPhone B Plus apecs: similar look but does the design hide battar apecs?
Ecumenical News - 3 hours #go

1DC Confirms Apple Takes Samsung's Market Share Lead in Ancther Country
The Matiey Fool - 1 hour ago

(b) News

mydown. yesky.com

(d) Download

iPhone 6 Case - Leather Wallet Case with Lifetime ...
o www.amazon.com s ... » Cases, Holsters & Clips » Fip Cases ~
whkdd Ratng 445 - 316 reviews - Snugg

Amazon.com: Srugg® IPhone 6 Case - Leather Walet Case with Lifetime
Guarantee (Black) for Apple iPhene 6: Call Phones & Accessories

(f) Shopping



Vertical Incorporating subtask (EN, CN) *

Given a guery and the document collection, the
system is required to return a diversified ranked
list of documents

iPhone 6 02
Documents Importance
doc-011 0.95

Virtual vertical document

Vertical-news 0.80 = virtual document that
represents ideal vertical

doc-021 0.73 result of the query
. . = Participants can focus on which
Vertical-image 0.65 vertical and where it should be

incorporated into the ranked list




Vertical Incorporating subtask (EN, CN) "

Given a query and the document collection, the
system is required to return a diversified ranked
list of documents

iPhone 6 E
Documents Importance
doc-011 0.95
Virtual vertical document
Vertical-news 0.80 = virtual document that
Challenges ANracAan Pa = Arti

e Document Relevance

e Document Diversity
e \/ertical Relevance



DATA



Topics

¢ 100 queries for each language

— 50 queries in IMine-1

e Five types
— Ambiguous
— Faceted
— Very clear
— Task-oriented

— Vertical-oriented
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Data

e Document Corpus

— for Vertical Incorporating subtask

— 500 search results of a commercial search engine for
each query

e Query suggestions

— collected by several commercial search engines

e Sogou search user behavior data

e Yahoo! JAPAN related search query data

18
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EVALUATION



Ground Truth Construction “!

iPhone 6 =

Vertical Importance

Intent, Intent,
review accessory Web 0.30
reviews case  pumper Image 0.10
Quora | News 0.00
accessories Encyclopedia |0.00
QA 0.10
0.60 0.30 Shopping 0.50

NonRel Rel per-intent Relevance

2 2B



Clustering Pooled Subtopics into Intents

o
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Relocate Clusters

E.g. 6,119 subtopics for Chinese subtask

topic
ID: IMINE2-J-001
cvs

Type: mult

# of subtopics = 65

# of relevant
clusters = 1

Save Results

TopiclD: IMINE2-J-001

Jump

Prev | 1/100 Next
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Vertical Importance

Intent, Web 0.30
accessory Image 0.10
News 0.00

€a5€  bumper Encyclopedia o 0.00
accessories QA I 0.10
Shopping v v 0.50




Per-Intent Document Relevance

NTCIR-12 IMine-2 Evaluation

Topic: cvs Document: IMINE2-E-001-0009.html (1 / 32)

lelevance for Topic . myWeekly Ad
« Store Locator |
« Welcome to CVS/pharmacy Email Sign Up |

cvs

l». Feedback

O Spam(-1)

(O NonRelevant(0)

@® Relevant(1) %
(O Highly Relevant(2)

lelevance for Intent

/ \ B Pharmacy ﬁ Shop &% Deals S8 ExtraCare

cvs CVS pharmacy location: Close

Close

Home | Sign Up for Exclusive Email Offers and More

(O NonRelevant(0)
@® Relevant(1)
(O Highly Relevant(2)

Sign Up for Exclusive Email Offers and More

— y

Per-Iintent Document

Relevance
E.g. 6,778 documents for Chinese subtask




EVALUATION METRIC

25
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Query Understanding Subtask (again)

(npuT ) query
(outpuT) subtopics and their vertical intents

iPhone 6 \
Subtopic Importance Vertical Intent
iPhone 6 Apple 0.95 Web
iPhone 6 sales 0.80 News
iPhone 6 image 0.73 Image

iPhone 6 review 0.65 Web



Evaluation Metric for Query Understanding **

e Subtopic Diversity
— D# proposed by [Sakai+2011]

D#-nDCG = y[—rec+ (1— y)D—nDCG

How many intents How much relevant
are covered by the are the subtopics?
subtopics?

¢ Vertical Prediction Accuracy

— How accurate are the predicted verticals?

1
V—score@! = TZAccuracy(r)




Evaluation Metric for Query Understanding *

QU—score = AD#—nDCG@l +(1-2) V—Score@l

Subtopic Vertical

Diversity Prediction
Accuracy




Vertical Incorporating subtask (EN, CN) *

Given a query and the document collection, the
system is required to return a diversified ranked
list documents including verticals

iPhone 6

Documents Importance
doc-011 0.95
Vertical-news 0.80
doc-021 0.73

Vertical-image 0.65



Evaluation Metric for Vertical Incorporating *

e D# proposed by [Sakai+2011]

D#nDCG = yI—rec+ (1 —y)D—nDCG

How many intents How much relevant
are covered by the are the documents?
documents?

9:(@) = ) 8,(P@l)rel(d)

Gain for VEV  vVertical Vertical Document
intent/ type importance Relevance



Participants o

We received 42 runs from 9 teams

e Techniques
— Topic Modeling
— Syntactic Pattern

—- Word Embedding (e.g. word2vec)
— Learning to Rank

e Resources
- Web pages
~ Queries
- Encyclopedia (e.g. Wikipedia, Baidu Baike, Hudong Baike ...)

Please join IMine-2 session at

June 9t 11:00~12:30!



RESULTS
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Japanese Query Understanding subtask
0.7

0.6
0.5
0.4
0.3
0.2
0.1

QU-score

NEXTI achieved the best performance

— significantly different from the others
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Japanese Query Understanding subtask

0.7
Performance
0.6 S ® difference
° ° 0 in predicting
8 - subtopic
Q o4 ¢ diversity
C o
+ - J
O 0.3 Y
Performance difference
0.2 : .
in predicting
0.1 vertical importance
0
0 0.2 04 0.6 0.8
V-score

V-score diff. > D#-nDCG diff.

Participant runs have similar performances in subtopic diversity
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English Query Understanding Subtask

0.8
0.7
0.6

0.5
0.4
0.3
0.2
0.1

QU-score

ruicir achieved the best performance

— significantly different from the others



Chinese Query Understanding Subtask *
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

QU-score

ruicir again achieved the best performance

— significantly different from the others
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Vertical Incorporating Subtask

ENGLISH CHINESE

0.9 0.8

0.8 —_————— 0.7 I -

0.7 S 06 ]
© 06 ® 05
® 05 S 04
03 c
o 5 = 0.2

c O +

& 0. a 01

o 0 02222222222

NP\ — N ¥ N T wan

AR AR AR R YYYYYYUUY YUY

SN NN >>>>>>>> > >

(NN O N O O S T S T N T B

N\ IR\ SR\ M\ S U U T 555 T 55

2 2 2 2 £ £ £ 2 < £

ruicir achieves the best performance
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What we have done through INTENT/IMine tasks?
e Researches related to INTENT/IMINE

— Many Diversification algorithms...
- Selective Diversification [sakai+www2012] [Tsukuda+AIRS2013]..
- Hierarchical Intents[Hu+CIKM2015][Wang+SIGIR2016]...

— Evaluation Metrics [sakai+SIGIR2011] ...

— Task-oriented Search [yan+SIGIR2015]...

— Intrinsically Diverse Search{raman+siGIR2013][Umemoto+SIGIR2016]...



What would be the remaining research topics?

e Techniques

-~ How can we generate vertical results
which can satisfy different user intents?

e Evaluation

— How can we evaluate the utility of a ranked list
as a whole?

- Appearance of a vertical result affects
the utility of other Web documents

39



Summary
e IMine-2

— Understand and satisfies
diverse users’ search intents

e Subtasks

— Query Understanding
— Vertical Incorporating

e Results
— 42 runs from 9 teams

-~ Some teams achieved significantly different
performance than other teams

40



