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Background

Traditionally, the research impact (importance)
of academic journals has been evaluated using
citation relations.

Evaluation measure using citation relation

Impact factor [Garfield 1955]

y Impact factor = A/B

A: the number of times that all items published in that journal
during the 2 preceding years were cited by publications in y.

B: the total number of citable items published by that journal
during the 2 preceding years. 1
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Background

Problem: Evaluation by citation—based methods requires
long periods.

Impact factor: does not reflect the latest research impacts
such as research papers presented in academic conference
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Twitter

n< Relationship of onomatopoeia
and font is interesting.

{.\
Sentiment,

opinion,
qguestion etc.

Have a strong
emotion

Research papers (presentations) that have many

comments are considered to be outstanding and to
have a strong impact in the conference




Research paper Tweets
(presentation)

Evaluation of research impact




System Configuration
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Examples of Valuable Tweets

< Relationship of onomatopoeia i :
and font is interesting. sentimen

[ wonder whether some words such
as “loose” and “slow” are
characteristic ones that are included
in the evaluation of hotel.

Are terms like “loose” and :
. , , question
slowly” also onomatopoeia?

Opinion
(Comments)
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Examples of Valueless Tweets

[ came to the shikakeology
session by a 15-minute walk (> <).

“Automatic Organization of Travel
Information’, they extract some
links that are contained from travel

blog entries.

< RT @nanaya_sac whether the
recipe book of packed
onomatopoeia is heresy.

Not related
research
presentation

Only
bibliographic
information




Detection of Valuable Tweets

We detect valuable tweets using machine learning.
— Support Vector Machine (SVM)

We propose the following cue phrased as features for SVM
to detect valuable tweets effectively.

1. Sentiment lexicons for sentiment analysis sentiment

2. Opinion phrase lists opinion

3. Presence or absence of a question mark question

4. The frequency of appearance of each word
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Alignment of Tweets with
Research Papers

The procedure for alignment

1. Obtain candidate research papers corresponding to
the tweet.

2. Calculate the similarity between a tweet and a
candidate research paper using a similarity measure.

3. Align the tweet with the research paper that has the
highest similarity.
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—Alignment of Tweets with

Research Papers

1. Obtain candidate research papers corresponding to
the tweet.

— using the time of posting of each tweet and the time of
presentation of research papers in the conference.

—.,  Presentation time

Refer to research papers A |Z] 10:00~10:20
presented up to 30 minutes e
before the posted tweet.

B [&] 10:20~10:40

C :-'::_—:'5_-_ 10:40~11:00
Posted tweet time: 10:30 ===

12
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Research Papers

2. Calculate the similarity between a tweet and a
candidate research paper using a similarity measure.

Candidate research
papers obtained in step 1

Similarity between a tweet
and a research paper

0.63

0.89

Similarity measure: DP (Dynamic Programming) matching

13
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—Alignment of Tweets with

Research Papers

We consider the following problem in aligning
tweets with research papers.

The maximum length of a tweet is 140 characters,
and there may not be enough information in a tweet.

We take account of the following two points.

Sec: Calculate the similarity between a tweet and a
section In a research paper.

14
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Research Papers

Sec: Calculate the similarity between a tweet and a

section in a research paper.

0.76

)

ko=

Introduction
Related Work
Method
Experiments
Conclusion

r

Similarity
(DP matching)
0.55

0.46

0.33
0.66
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Calculation of Research Impact of
Each Research Paper

To calculate of research impact, we use a
simple ranking approach as follows.

= Top—ranked research paper is more important.

(Step—1) Count the number of automatically aligned
valuable tweets for each research paper.

(Step—2) Rank research papers by the number of
aligned tweets.
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-Detection of Valuable Tweets-

Dataset

— 13 conferences and 291 research papers
— 4,693 tweets

Machine—learning package
— TinySVM (linear kernel)

Our method
— use cue phrases (e.g. Sentiment lexicons for
sentiment, Opinion phrase lists) as features

Baseline
— Not use cue phrases i.e. only use the frequency of

appearance of each word
18



-Detection of Valuable Tweets-

¢ Evaluation measure

— precision, recall, F-measure

* Experimental Results

__________ Precision _Recall | F-measure

Our method 0.588 0.591 0.589
Baseline 0.581 0.534 0.557

McNemar test: significance level of 0.01
was obtained.
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with Research Papers-

Dataset

— 13 conferences and 291 research papers

— 840 valuable tweets manually judged by one annotator

Evaluation measure

— precision, recall, F-measure

20



Experiment -Alignment of Tweets/

with Research Papers-

Our method

DP : Use DP matching as similarity measure for alignment
of tweets with research papers.

DP+Sec : Use DP to calculate a similarity measure for
alignment of tweets with each section of research paper.

Baseline method

Baseline: align all research papers within 20 minutes before
and after with the target tweet.

21
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with Research Papers-

* Experimental Results

_ Precision | _Recall | F-measure

0.492 0.453 0472
DP+Sec 0.525 0.483 0.503
Baseline 0.463 0.370 0411

McNemar test: significance level of 0.01 was
obtained (compared by DP+Sec with Baseline).

22
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Experiment —Calculation of Research
Impact of Each Research paper—

Evaluation method

— We compared the output using our system with actual
awards to research papers in each academic conference.

Dataset
— 11 conferences and 237 research papers
— 7196 tweets

— excluding the conferences for which no tweets were aligned
with any awarded research papers.

Evaluation measure

— Mean Reciprocal Rank (MRR)
23
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Experiment —Calculation of Research
Impact of Each Research paper—

Comparative method
Our method

Count the number of tweets automatically aligned with
the research papers using the DP + Sec method, and
then sort research papers by the number of tweets.

Baseline method

Count the number of tweets alighed with the research
papers using the time information (posted time of
tweet and presentation time of research paper).

24



Experiment —Calculation of Research

Impact of Each Research paper—

Our method 0.236
Baseline 0.183

[

\_

Our system is useful for detecting research
papers having higher research impacts.

\

J

25



I OT awar 2 apers

Award name

Japanese conference name Best Paper Paper | Young Paper

Award Aseemeadd Asermeadd
Number of awarded

research papers

46[(3/15)

Data Engineering and Information
Management in 2012 /1)

The Association for Natural

Rank= Rank=1, 15
Language Processing in 2012 (0/4) (2/5)
Web Intelligencg_and Inte Number of Rank—9
1st conference [11) research papers (1/1)
Web Intelligence and Interaction Rank-11 Rank—12

2nd conference

Web Intelligencd Interaction \ Noa
8)

3rd conference



Best Paper Paper Young Paper
Award Award Award

Data Engineering and Information Rank—22
Management in 2012 (63) 0/1) (1/1)
The Association for Natural

Language Processing in 2012 (29) (/1) (0/4)
Web Intelligence and Interaction Rank-9
1st conference (11) (1/1)
Web Intelligence and Interaction Rank-11
2" conference (16) (1/1)
Web Intelligence and Interaction Rank-6
3rd conference (8) (1/1)

ank
46 3/1 5)

15
(2/5)
(0/1)

Rank—-14
(1/1)

(0/1)
27
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Conclusion

We proposed a method for automatically evaluating
research impact using Twitter.

— Detection of valuable tweets
— Alignment of tweets with research papers

— Calculation of research impact of each research
paper based on the number of aligned valuable tweets

We conducted some experiments using tweets
posted during several Japanese conferences and
the research papers presented in them.

Confirmed the effectiveness of our methods.
28
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Research Papers

We consider the following problem in aligning
tweets with research papers.

The maximum length of a tweet is 140 characters,
and there may not be enough information in a tweet.

We tale account of the following two points.
User: Add some tweets posted by the same user.

Sec: Calculate the similarity between a tweet and a
section In a research paper.

31
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Research Papers

e User: Add some tweets posted by the same user.
— We use all tweets posted by the same user within 20
minutes before and after the target tweet.

| 10:43 |

| 10:45

| 10:48

32



Experiment -Alignment of Tweets/

with Research Papers-
Our method

DP : Use DP matching as similarity measure for alignment
of tweets with research papers.

DP+User : Use DP with the same user’ s tweets within 20
minutes before and after the target tweet.

DP+Sec : Use DP to calculate a similarity with a section in
a research paper.

DP+User+Sec : Use DP+User to calculate a similarity with
a section in a research paper.

Baseline method

Baseline: align all research papers within 20 minutes before
and after with the target tweet.: 33



with Research Papers-

* Experimental Results

_ Precision |_Recall | F-measure

0.492 0.453 0472

DP+User 0477 0.438 0.456
DP+Sec 0.525 0.483 0.503
DP+User+Sec 0.514 0473 0.493
Baseline 0.463 0.370 0.411

McNemar test: significance level of 0.01 was
obtained (compared by DP+Sec with Baseline).

34
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None of tweet for the

Young Paper

awarded research paper Award
- Rank—22 Rank—1, 30,
(0/1) (1/1) 46 (3/15)
None of the award in Rank-1, 15
‘ the conference 0/4) (2/5)
(1/1) (0/1)

Web Intelligence and Interaction Rank-11 Rank-14
24 conference (16) (1/1) (1/1)

Web Intelligence and Interaction Rank-6
34 conference (8) (1/1)

0/1
36

Data Engineering and Information
Management in 2012 (63)

The Association for Natural
Language Processing in 201

Web Intelligence and Interaction
1st conference (11)
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Relationship of onomatopoeia and font
1S interesting.

u I wonder whether some words such as
€« » €« » . .
loose” and “slow” are characteristic ones

Are terms like “loose” and “slowly” also
onomatopoeia?

Sentiment

Opinion

Question

[ came to the shikakeology session by a
15-minute walk (> <).
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matching

The marshal two sentences by DP matching

Calculate the similarity between two sentences using edit

distance

Edit distance

_ j . j

~ |The number of morpheme ~ The number of morpheme
\ of sentence 1 of sentence 2

j : The number of matched morpheme between two sentences
38



Experimenta
(using Cosine Similarity)

DP+Sec 0.525 0.483 0.503
Cos 0.406 0.375 0.390
CostSec 0413 0.380 0.396

Baseline 0.463 0.370 0411
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Experimental Result (using ROUGE)

____________Precision _Recall | F-measure

DP+Sec 0.525 0.483 0.503
ROUGE 0.367 0.333 0.349
ROUGE+Sec 0.375 0.389 0.382

Baseline 0.463 0.370 0.411

40



McNemar test

Our method
Correct Incorrect

Baseline Correct a=191 b=114
Incorrect c=189 d=289

2
Test statistic T:(bb ¢/ =18.56

+C

T=18.56>6.634 (Significant level: 1%)

41
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