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Suppose that -

 You are finding answers for a question
“what’s the difference between Organic EL
and LCD?” in an electronics store




IR Systems in Ten-Blue-Link Paradigm
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MobileClick System

Click seARCH button

System output

Nurumizu, Atsugi,

OLED LCD difference

111111

LCD is better in terms of the weight, size and
energy saving. OLED shows a better black

color, a faster response speed, and a wider Phone: 0462233656
view angle. e 1101

Advantage of OLED
Advantage of LCD

mail:

Task: Given a search query,
return a two-layered textual output

Y
Get all desired information

Go beyond the "ten-blue-link" paradigm, and tackle
information retrieval rather than document retrieval



Vision

» Present a concise summary (like "Knowledge
Graph") to any kind of queries in a way that
any users can easily reach their desired info.
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Queries and Documents

« Queries
— 50 English/Japanese queries
— Most of which were highly specific

(e.g. java vs python text processing)

 Based on 1CLICK-2 task at NTCIR-10, the first paragraph of
Wikipedia articles were good enough for named entity queries

Examples
hiphop clubs barcelona Michoacan crafts materials sears illinois
why does turkey make you sleepy ron paul tea party aaron rodgers belt celebration
french landmarks syrian civil war players ukraine debt

« Documents

— 300 - 400 commercial search engine results for each query
— From which summaries are generated



Two Subtasks

Query OLED LCD difference E ‘

l

iUnit Retrieval Subtask

!

Score iUnit

5 LCD is lighter than OLED
i U n its 4 OLED shows a better black color
3 OLED has a wider view angle

l

iUnit Summarization Subtask

!

Two-layered Summary

OLED LCD difference E
LCD is better in terms of the weight, size and ener o

Tesponse speed, and awider view angle. —
Advantage of OLED =
Advantage of LCD




IUnit Retrieval Subtask

. Generate a list of iUnits ranked according to
their importance for a given query

— iUnits:
atomic information pieces relevant to a given query

Input: Query

OLED LCD difference E ‘

Output: List of iUnits
Rank iUnit

1 LCD is lighter than OLED

2 OLED shows a better black color

3 OLED has a wider view angle




IUnit Summarization Subtask

- For a given query and a list of iUnits,
generate a two-layered textual output

Input: Query

OLED LCD difference E |

Output:
Two-layered textual output

I N p Ut: L [ St Of I U n ItS » LCD is better in terms of the weight, size and energy
vt saving, while OLED shows a better black color, a
Rank iUnit faster response speed, and a wider view angle.
1 LCD is lighter than OLED Advantage of OLED
2 OLED shows a better black color Adva ntage of LCD

3 OLED has a wider view angle ﬁ
C

ED shows a better black CD is better in terms of the
olor, a faster response speed, weight, size and energy saving.

and a wider view angle.




Example of iUnit Summarization Run

<result qid="MC-SAMPLE-E-0001">
<firstlayer>

LCD 1is better in terms of the weight, size and energy saving.

OLED shows a better black color, a faster response speed, and a wider view
angle.

1ink id="1">Advantages of OLED«/iink>
<1ink id="2">Advantages of LCD«</iinks

</firstlayer>

<secondlayer id="1"> 'Ist |ayer an Iayer
OLED is... ,

</secondlayer> LCD is better ...

<secondlayer id="2"> OLED is ...
|_(:[) is ....

</secondlayer>

</result> Advantages of OLED LCD is
Advantages of LCD




Evaluation Methodology

« Gold Standard iUnits

— For each query, assessors created gold standard
iUnits (GiUnits) based on the document collection

» iUnit Matching

— Assessors recorded the position at which GiUnits
appear in the system output

« Evaluation Metrics
— iUnit Retrieval: nDCG and Q-measure
— iUnit Summarization: M-measure
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Creating Gold Standard iUnits (GiUnits)

Queries | Query: Snow gum tree planting ~ Category: Fact Finding Instructions
Document | Prev | MC-E-0033-018 | Next Nuggets Search:
Nugget Dependencies Importance

11uL E{lUV\' WCI11 111 walclt lUE’.E’.CLI DSULLd., ad a 1avwn vl au bya\.c USRI R) l_yyc vL 20 “"ater reqllirelllellts are - =

soil can cause the plant’s roots to rot and fungus to develop. Snow gum relatively low

plants can grow well in dry climates and semi-arid conditions. This means . e water requirements are

that a Snow Gum’s water requirements are relatively low. The best way to 21. water about once weekly relatively low il

water tl}ese types of plants is ab01}t once week, depending on the.: amount of 22. prefer a pH range of

soil drainage and naturally occurring rainfall, and to soak the soil ibont5 S0 6s Med ~

completely when watering. This is especially true during the plant’s first : :

two years of growing. It is important to avoiding overwatering a Snow Gum 23. p}ant in a location that

plant and in cases where water may be too abundant, it may be necessary to e le?St 3 to 6 hours hiadi

provide extra drainage. Snow Gum trees have a root system that is fibrous, of direct sunlight

so they can be planted on a slope and still grow well. This is useful to 24 fertilize with a product

many yard types. as this tree will often grow readily where other plants that contains a higher Med v

will not. The pH of the soil is also important to successfully grow these phosphorus level.

plants. Snow gum trees prefer a pH range of about 5.5 to 6.5. A soil ph 25. [seeds from] species of

test is easy to perform and will help you to determine what products you the "snow gum" found in

may need to add to the soil in order to maintain this pH range. e, provide a better Med v

Sunlight and Fertilizer Requirements

germination rate when they

4

Unselect Nugget | Click nugget to modify or select new nugget from document
‘ Edit Nugget ‘ } Delete Nugget } | Jump To Source Document ‘ | ‘ Store Changes ’
New Nugget: [Nugget Text T

= »i’:ex:ez;':’e'\v/—fa (eg. 1,12 ‘ Add Nugget‘

. Atomic and relevant information pieces were
recorded as GiUnits with their importance

Snow Gum trees prefer full sunlight or partial shade. This means that they
should be planted in a location that receives at least 3 to 6 hours of
direct sunlight. These plants should also be fertilized to promote the

i 1M 11 = ~r 1 . 111 Coas
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GiUnit Examples

» For query "LCD OLED difference"

OLED is better in contrast
Less afterimage in OLED

Less power consumption for LCD

LCD is lighter

The display of OLED consists of gas

The display of LCD consists of liquid crystal
OLED is self-luminous

LCD uses backlight

LCD has a narrow view angle

OLED'’s contrast in dark places is better
OLED is excellent in expressive power of black
OLED is easily scalable

LCD shows smooth gradation




IUnit Matching

Queries Query: Snow gum tree planting  Category: Fact Finding Instructions
Updates | First Page || Prev Page | 1-20/916 | Next Page | [20 v | per Page Nuggets Search: [ \
Nugget Dependencies Importance
-~ 1.water about once weekl el Med v -
Once germination has taken place. ideally. you should remove the container : Y relatively low
of seedlings and place it an an area of bright light and provide a lower 2. tolerating temperatures
temperature of 55-60 degrees F for several weeks down to 0 degrees Fahreneit Low v
| 3.Well drained soil is WSS
[seeds from] species of the "snow gum" found in colder areas provide a better preferable.
germination rate when they have been cold stratified 4. Trees do very well planted Med v

from seed
5.Plant seeds in spring or

Rare snow gum tre summer keep shaded and High v

water sparingly until 2 to 3

_ . . . inches high.

Plaﬁt sclele:ds in spring or summer keep shaded and water sparingly until 2 to 3 6. drought tolerant and have

inches high. very few pests. [Eow "]
7.Sow both seed and chaff on <

Snow Gum will grow in light (sandy).medium (loamy).hard (clay) soil. It is / _
is important for the soil to be well drained | Unselect Nugget | Click nugget to match or modify
[ Select New Nugget [ Nugget: ] Edit ‘ [ Delete l ' Split } | Merge ‘ | | Store Changes |

" | Show Positions

» GiUnits in the system output were manually
recorded with their position
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Evaluation of iUnit Retrieval Runs

|dentify GiUnits from each
participant iUnits (PiUnits)

Run GiUnit score Run  score nDCG/Q
iUni PiUnit1
PiUnit1 GiUnit1 3 I n! 0
PiUnit3 GiUnit3 1 PiUnit3 | 1
PiUnit4 }7 PiUnit4 | O

Give scores to PiUnits based on the
scores of identified GiUnits,
where redundant PiUnits were ignored

15



Evaluation Principles for iUnit Summarization (1/2)

. 1. The utility of a summary is measured by
U-measure

— Idea: "More important GiUnits earlier" is better

14

U = os\D(pos) ° POS: position in text
2 8(pos)Dipos) * g(pos): importance of GiUnit at pos
pOS * D(pos): decay function

D(pos)=1-—— = how much effort is required to reach pos
L

pos=1

e L: patience parameter (e.g. 280)

U = ¢(80)D(80) = 2(1 - >0 )

280

16




Illustration of U-measure Computation

» Suppose that a user reads the first layer and
the 2nd second layer of system output

System Output Trailtext
15t layer 20 Jayer (text read by a user)/ @
P T P — i
Some InfO. someinfo | | A || e===r
) W |
Lkl — So 2 fo. || || gow=="" @
Link2 = — Leemmmmmn d ¢

30 150

_ —2(1- =) 43(1-—=
U = g(80)D(30)+g(150)D(150) = 2(1 = )+ 3(1 = =)

17



Evaluation Principles for iUnit Summarization (2/2)

» 2. Users probabilistically read a summary

— When they reach link |, they click on the link with
probability P(l)

System Output Trailtext!  Trailtext2  Trailtext3

1stlayer 2nd layer

Some info. I

Some info.

P(trailtext1) P(trailtext2) P(trailtext3)

= P(l;)P(l,) =P(,)(1-P(l,)) = (1-P(l,)) P(l,)
=05"0.2=01 =05"08=04 =0.50.2=0.1

18



Evaluation Metric for iUnit Summarization

- M-measure = the expected utility of users
who probabilistically click on links

M = 2 P@t)U(tt) T: all possible trailtexts

el

System Output Trailtext!  Trailtext2  Trailtext3

1stlayer 2nd layer

Some info.

P(tt1)=0.1  P(tt2)=04  P(it3) = 0.1
M = P(tt1)U(tt1) + P(tt2)U(tt2) + ... = 0.1*0.5 + 0.4*0.3 + ...

19



Click Probability and Importance of iUnits

» Click probability

— Estimated by assessors' voting

 Importance of iUnits
— g=0if the iUnitis irrelevant to the link

15t layer 2nd ayer
Some info. >ome info. g=3 if iUnit is relevant
to the anchor text of
Link 2; otherwise 0

.
)
=
N)
\ 4

20



Challenges in MobileClick Task

» iUnit Retrieval
— Estimating the importance of information pieces

« iUnit Summarization

— Help users navigate so that they can efficiently
reach their desired information
« Clustering iUnits
. Creating meaningful links for clustered iUnits

21



Participating Teams

Team name Organization/Method

Hunan University of Science and Technology, China

KPNM

[Retrieval] Chain simple techniques based on statistical
models and heuristic rules to extract significant text units

National Central University, Taiwan

lISR

[Retrieval] Classify each query into eight query types and set
the weights of the extraction methods accordingly

University of Delaware, USA

UdE| [Summarization] Simple re-ranking approach based on the
cosine similarity between each iUnit and a dynamic "model"
pseudo-document

National Taiwan Ocean University, Taiwan

NTOUA

[Summarization] Grouping by longest leading substring.

22



Baselines

e iUnit Retrieval
— Sentences in snippets of the search results
— In order of appearance in the results

« iUnit Summarization

— Qutput iUnits in descending order of the iUnit
importance

— "Headers" (e.g. h1 and h2) used as links

23



IUnit Retrieval Results

0.7‘

Systems implementing a - [—e—noceeo
ranking function on the AT N LA
organizer-provided iUnits
and importance. -

Best performer
in retrieval

NnDCC

lISR achieved the highest performance



IUnit Retrieval Results per Query Category

0.7 T T T | T
o6 N~ Performance for "Lookup list" |
and "Comparison"
highly depend on the systems -
() ‘ ‘ : : ‘ : | |
04 N\ ... . |=m==ALLQUERIES | . -
©) ‘ ‘ —— LOOKUPLIST
©) ‘ ‘ FACTFIND
o o3 N | == COMPARISON |
Qo ‘ ‘ ‘ ‘
C
LIPFEY

LOOKUPLIST FACTFIND COMPARISON

data mining course online

obamacare penalty

ivy bridge vs haswell
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IUnit Summarization Results

—-L=140

—E-1=280

Best performer
20 - in summarization 1. =560

\}\"\;iq

Baseline NTOUAL1 udel4 udell udel5

M-measure
O

Baseline achieved the highest performance

possibly due to lack of details regarding the evaluation metric



IUnit Summarization Results per Query Category

25 -
--- ALL QUERIES
—#—=LOOKUPLIST
20 —#—=FACTFINDING
> —~COMPARISON
i
= 15 -
N~
<?]
‘3‘ Performance for "Lookup list"
S highly depend on the systems
S 10 -
1
=
5 A ‘s\\
0

Baseline NTOUA1 udel4 udell udel5
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- MobileClick task aims to achieve information
retrieval systems that appropriately lay out
information in two layers

- Evaluation was based on iUnits and
M-measure that approximates utility of users who
read the two-layered summary

- lISR achieved the highest performance in retrieval,
while summarization was a difficult task to achieve
high performance

28



More Details in MobileClick Session at Day-4 11:35 -

Title

Organization/Method

Improving iUnit Retrieval with Query
1 Classification and Multi-Aspect iUnit Scoring:
The IISR System at NTCIR-11 MobileClick Task

National Central University, Taiwan

[Retrieval] Classify each query into eight
query types and set the weights of the
extraction methods accordingly

2 Description of the NTOU MobileClick System at
NTCIR-11

National Taiwan Ocean University,
Taiwan

[Summarization] Grouping by longest
leading substring.

3 | Udel @ NTCIR-11 MobileClick Track

University of Delaware, USA

[Summarization] Simple re-ranking
approach based on the cosine similarity
between each iUnit and a dynamic
"model" pseudo-document

29




Round Table Session

« DAY-3 (Dec. 11 (Thu))

 Location:
Seminar Room 1904, 19F

e TIme:
16:05 - 18:00



"Invisible Baseline" Problem




MobileClick-2

. In MobileClick-2, we will keep the basic task design,
but promise to help you continuously improve your
systems

NTCIR-12 MobileClick-2
Simple Task Description m

iUnit Ranking Scores News
Rank Team ID Score Time Tweets ¥ Follow
1 KUIDL 0.842 Apr 1, 2015 13:00:01

NTCIR MobileClick @mobileclicktask 1 Dec

Using RoR for developing a real-time
2 WUIAT 0.802 Apr 1, 2015 09:00:01 evaluation system

3 NIIAT 0.798 Apr 1, 2015 06:00:02

NTCIR MobileClick @mobileclicktask 1 Dec
Developing an official Web site

Before the run submission deadline, our real time scoreboard

will show the current performance of participant systems
32



