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Abstract. Social media, including micro-blogs such as Twitter, have become
main channels to communicate and share public social opinion among people.
The opinion on nuclear power is an important social issue because nuclear plant
construction needs national consensus. This paper proposes an opinion mining
approach to monitor public sentiments on nuclear related issues using tweets on
Twitter. The proposed process consists on (1) crawling related tweets, (2) text
preparation, (3) sentiment dictionary construction, and (4) sentimental scoring.
Based on experiment using nuclear related tweets in Korean between 2009 and
2013, we verify the usefulness on the proposed approach and confirm the
changes on national opinion on nuclear generation depending on critical events
such as Fukushima Daiichi nuclear disaster.
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1

Introduction

The popularity of social media such as Facebook and Twitter turned them into main
channels to communicate and share opinions on political, economic, social, and
cultural issues. Even though social media contribute to changing consumers to
prosumers (producers plus consumers), there are also some drawbacks on public
opinion conversation and convergence such as fraudulent and biased messages, witch
hunting, and extrusion of personal information. Reflecting the increase of interest on
opinion on social media, there has been trials and experiments to monitor and analyze
public opinion on specific issues on social media [4, 8].
Nuclear power is a significant national issue because it is a double-edged sword.
Economic efficiency of power generation is the most important benefit of nuclear
power. However, the potential risk of radiation leakage is the biggest difficulty of
nuclear energy. So, nuclear power plant construction requires national consensus and
agreement of residents in construction area. Traditional survey approach has been
1
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used to monitor and investigate public opinion on nuclear power; however, it takes
excessive cost and time. Opinion mining approach can provide an alternative way to
monitor public opinion on nuclear power. This paper aims to suggest and verify
opinion mining approach on nuclear power. The structure of the paper is as follows.
In section 2, the researches of opinion mining approaches to monitor customer
opinion and public opinion are described briefly. In section 3, the proposed opinion
mining approach will be presented. In section 4, the experimental results using
Twitter data between 2009 and 2013 are provided to demonstrate the usefulness of the
proposed approach. Section 5 includes conclusion remarks.

2

Related Works

Recently, there have been many researches to monitor public opinion and social
trends [1, 6]. They include election prediction using Twitter data [3, 11], monitoring
of customer sentiment on a certain brand [7], movie performance prediction using
Twitter [2, 9], disease and disaster tracking using Internet information [10], and
unemployment benefit prediction using Internet search information [5]. Especially,
public opinion monitoring is useful in sensing public opinion trends and reduction of
potential social risks and conflicts [8]. In this study, we mainly focus on public
opinion on nuclear power.

3

Proposed Approach and Experimental Design

The proposed procedure for public opinion mining consists of four phases: (1)
crawling social media data, (2) cleansing and preprocessing texts, (3) construction of
a sentiment dictionary, and (4) tweets sentiment prediction. The detail of such
experimental procedure is shown in Fig. 1.

Fig. 1. Experimental Procedure

In the crawling phase, tweets including terms “Nuclear” or “Nuclear power” in
Korean are crawled by a crawling tool, LocoySpider 2. The tweets from 1st 2009 to
2

www.locoy.com

Copyright © 2014 SERSC

225

Advanced Science and Technology Letters
Vol.51 (CES-CUBE 2014)

December 31th 2013 are within the scope of crawling. After excluding irrelevant
tweets on nuclear power issue, potential sentimental terms are extracted though stop
words elimination, stemming, morphological analysis, and POS (Part of Speech)
tagging using Korean morphological analyzer, KoNLP (Korea Natural Language
Processing) 3. Finally, nouns are extracted as potential sentimental terms.
The tweets from 2009 to 2011 are used to construct sentimental dictionary. The
extracted nouns are reviewed by human evaluators and classified to positive terms
and negative terms. The number of positive terms is 1,012 and that of negative terms
is 3,291, which reflects that negative tweets are dominant in nuclear power tweets.
The tweets between 2012 and 2013 are used to evaluate the performance of
sentimental classification. Sentimental classification is based on sentimental scores of
tweets. The sentimental score of a tweet is calculated based on the number of positive
terms and the number of negative terms in the tweet. The range of sentimental score is
between -1 and 1. Tweets are classified as positive tweets when sentimental scores are
greater than 0, and as negative tweets when those are less than 0. The tweets with 0
sentimental scores which mean that there are no positive terms and negative terms, or
the number of positive terms and negative terms are the equal.
Sentimental _ Score(t ) =

4

N ( Positive _ terms(t )) − N ( Negative _ terms(t ))
N ( Positive _ terms(t )) + N ( Negative _ terms(t ))

(1)

Experimental Results

Table 1 exhibits the sentimental prediction results. To evaluate the accuracy, before
applying proposed approach, human evaluators are classified tweets between 2012
and 2013 into three categories, Positive, Negative, and Neutral. The result shows that
the proposed approach provides more than 50% prediction accuracy on positive and
negative tweets.
Table 1. Sentimental prediction accuracy
Sentiment

2012
Accuracy Rate

Positive
Negative

51.58%
61.19%

Neutral

38.96%

2013
No of
Accuracy Rate
Tweets
948
50.55%
2067
64.08%
2066

21.67%

No. of
Tweets
991
2289
1375

To trace the changes on public opinion on nuclear power, we propose a measure,
monthly Nuclear Opinion Index (NOI). As shown in formula (2), a monthly NOI is
3
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defined based on the number of positive tweets, negative tweets, and total tweets of
the month. Fig. 2 shows monthly NOIs between 2009 and 2013. In Fig. 2, we can see
the dramatic changes of nuclear power opinion in March 2010 due to Fukushima
nuclear disaster.
Nuclear Opinion Index(m) =

N ( Positive_tweets(m)) − N ( Negative_tweets(m))
× 100 + 100
N (Total_tweets(m))

(2)

Fig. 2. Changes on monthly nuclear opinion index

5

Conclusions

In this paper, we propose public opinion mining approach to monitor nuclear power
opinion on Twitter. The procedure consists of four phases: (1) crawling related tweets,
(2) extracting potential sentimental terms, (3) building sentiment dictionary, and (4)
tweets sentiment scoring and prediction. The experiments using tweets between 2009
and 2013 showed that the proposed approach provided acceptable performance on
sentimental prediction. Also, NOI (Nuclear Opinion Index) is proposed to visualize
the sentimental changes on nuclear power opinion.
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