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Visual Thinking Support to Facilitate  
Acquiring and Understanding of Diverse Information  

based on Tweet Sentiment Analysis 
 

KEIJI URAWAKI† MAKOTO NAKASHIMA†  
 
Abstract: In order to tackle confirmation bias and avoid echo chamber effect in using Twitter, we propose a novel 
system that makes it easier for users to understand all perspective by classifying the tweets as positive or negative 
opinion and supporting visual thinking using these classified tweets. We prepared a finetuned targeted sentiment 
analysis model for precisely classifying the tweets. An authoring tool for supporting visual thinking is also developed 
to allow the users to freely sort and reorganize the classified tweets. In an experiment with 10 university students, 
the efficacy and usability of the proposed system was revealed in understanding an overall picture of opinions for a 
specific tweet topic. 
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Figure 1 Conceptual diagrams of using positive-negative 

classification of tweets (left) and a word cloud (right). 
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Figure 2 Conceptual diagram of the authoring tool. 
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Figure 3 The architecture of VTS system. 
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Figure 4 Finetuning of BERT 
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Figure 5 Tweet Display Window(left) and Authoring 

Window(right). 
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Figure 6 The architecture of VT module 
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Figure 7 Examples of positive and negative tweets about 

“programming.” 
 
(2)  

Twitter
1 , 

. , , 
1 . , 

, 
, 

, . 

, JavaScript d3-cloud
. , 

8
.  

, 
, , 

.  

 

8  
 

Figure 8 An example of a word cloud for “Programming.” 
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Figure 9 Questionnaire Results. 
 

Q1 , 
. 

, 10 3
, 

, 
. , 

chABSA . 

, 
, , Twitter

, 
. Twitter

, 
, .  

Q2 Q3 

0
1
2
3
4
5
6
7

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10Q11

1 2 3 4 5 6 7



 
IPSJ SIG Technical Report 

 

 

2021 Information Processing Society of Japan 7 
 

Q4 
Q5 

, 
. , 

, 

, 
. , Twitter

, 

.  
, Q6 

. , 

, 
Twitter , 

. , 
, 

.  
Q7 Q8 

Q9 
Q10 Q11 

, 
. , 

, , 
, 
. 

,
, 

, 
.  

, 27
, 

, 
. 
, 

.  
, 

, 
, 

, 
, 

, , 
. 

, .  
6.2  

, 
, 

, 

. 
3 .  

1 , 

. 10
.  

 
10  

Figure 10 An example of clustering positive and negative 
opinions. 
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Figure 11 An example of clustering according to topics. 
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Figure 12 An example of clustering combining aforementioned 
two ways.  

 
, 

, , 
, 

. , 
, 

.  
, 

, Twitter

, 
. , 

, 
. , 

. , , Twitter

, 

. 
, 

, .   

7.  

, Visual 
Thinking , 

Twitter
VTS

. , 
Twitter

, 
. , 

Twitter
, 

UI, 
.  

, , 
UI , 

, 
, 

, Twitter

. 

 

JSPS  17K00274
 

 
[1]   “ 30 ”. 

https://www.soumu.go.jp/johotsusintokei/statistics/data/190531_1.
pdf 

[2]   “ ”. 
https://kotobank.jp/word/ -1812458 

[3]   “ ”. 
https://kotobank.jp/word/ -677195 

[4]  “sentiment viz”. 
https://www.csc2.ncsu.edu/faculty/healey/tweet_viz/tweet_app/ 

[5]  “social searcher”. https://www.social-searcher.com/ 
[6]  Zhang M, Zhang Y, Vo D-T, Gated neural networks for targeted 

sentiment analysis, In Proceedings of AAAI Conference on 
Artificial Intelligence (AAAI 2016), 2016. 

[7]  IdeaMâché, https://ideamache.ecologylab.net/ 
[8]  , Visual Thinking

, 
, 2019.  

[9]  , PC Visual Thinking

, 2020. 
[10] Jacob Devlin, Ming-Wei Chang, Kenton Lee, Kristina Toutanova: 

“BERT: Pre-training of Deep Bidirectional Transformers for 
Language Understanding”, NAACL, pp.4171-4186, 2019. 

[11] Pretrained Japanese BERT models,  
https://github.com/cl-tohoku/bert-japanese. 

[12] Kubo T. and Nakayama H.:Aspect Based Sentiment Analysis 
dataset in Japanese, https://github.com/chakki-works/chABSA-
dataset, 2018. 


