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2.2. EEHX|M (Collective Intelligence)

HAAAAR L b Ao AR JY 52
BAE T3l A He AR Y AHERE A
ojH ™ ALS|E, HFE &3 5o TR okl
A A7} % o] gkth(Bonabeau, 2009). FThA] A 9]
Md-e Fooll whel 254 thZr, Lévy(1997)
© B3} 71ES ol &% U7 T AH €
AFo] %S Bl JAAP R FEEJYTL
SFAIL, Sulis(1997)= A& A= 1He

GEHOT 72 BYoR QAL 7% Y

o}, Boder(2006)= R TR o] 719e] 7 Gl
oA FAlo] H= ATEH, 7|99 theke

of AAAAES H8S Bart Idvka 4
. 71&9] F3AA = JeAAde] Jidol

oA 71 2 vtgE AHE f7]9HolE a1
I TH(Cachia et al., 2007; Black, 2008). ¥]7]3t]
o7} FEg HAA A A5, NEE FEjolA
AARE R EAS 2k glor FTho]
ghe MdE AE7Heo] ofd obd dwkd sid
o] ‘g or Attt ol2g Ty A4
o] g2 7lRle ARG dHsith= A2l
A71E Mo, FoAxE9 et Aol &
Wt Aoy £2 AAES o] d F Utk

(Malone et al, 2010).
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How
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(Figure 1) Elements of Collective Intelligence
(Malone et al,, 2010)
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(Table 1) Lexicon Structure

Index Decomposition Word type
= A A 87} aduda ] A Noun
- A A H T Jdudued ot Verb
n 7 ZAw a2 adudodaxnT
- A A E2&o) OdududanrTao] Adverb
- A 7 v d 23} adudodjaxTas fe} Adjective
- Vel A BEEEsIT OdudjuTE—2T0% o} Adjective
. 7 AMRES TpdeTE—=2—w
- A AT EEST ddudjuTE—2—0u3% o} Adjective
- A AW FEEE3) OdudueTE—2—u7% | Adverb
- a AHHE= Tdomdigdre—a—

- A A HE 235t T jre—a—3 o} Adjective
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Aol ARE3HH, o)== 7]Ee EAlF o2
A2 o= Al e T8 G830l =
A2& 713l TH(Levenshtein,
1966). o5 S “Setting®} ‘Katten” 2] HH A
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(Table 2) Levenshtein Distance
(Setting vs, Katten)

K A T T E N

0 1 2 3 4 5 6

S 1 1 2 3 4 5 6
E 2 2 1 2 3 4 5
T 3 3 2 1 2 3 4
T 4 4 4 3 1 2 3
I 5 5 4 3 2 2 3
N 6 6 5 4 3 3 2
G 7 7 6 5 4 4 3
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g BlE Zdof Al 75

(Table 3) Classification of Words

Word type Total Sentiment Word type Total Sentiment
interjection 682 N assistant verb 14 N
interjection-noun 85 N assistant  adjective 17 N
determiner 207 N adverb 17,425 Y
determiner-interjection 11 N adverb-interjection 3 N
determiner-noun 1,267 Y numeral 60 N
pronoun 382 N numeral-determiner 195 N
pronoun-interjection 5 N numeral-determiner-noun 3 N
pronoun-determiner 3 N ending 6 N
pronoun-adverb 1 N bound noun 913 N
verb 68,370 Y bound noun-postposition 13 N
verb-adjective 2 Y affix 209 N
noun 337,659 Y postposition 300 N
noun-adverb 109 N adjective 16,562 Y
Total words 517,178 Total sentiment words 441,283
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// for neutral  (Step 1)

if($data[neutral] > $data[positive]
${score.$i} = 100 *
${sentiment.$i} = ' Neutral ';

§

// for  positive (Step 2)

elseif($data[positive] > $data[negative]) {
${score.$i} = 100 *
${sentiment.$i} = 'Positive';

/l for  negative

elseif($data[positive] < $data[negative]) {
${score.$i} = 100 *
${sentiment.$i} = 'Negative';

§
// when
else {

positive = neutral = negative (Step 3)

${score.$i} = '100";
${sentiment.$i} = ' Neutral';

&& $data[neutral] > $data[negative]) {
$data[neutral]/(abs($data[positive]

$data[positive]/($data[positive] + $data[negative]);

$data[negative]/(Sdata[positive] + $data[negative]);

- $data[negative]) + $data[neutral]);

(Figure 6) Sentiment Algorithm
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(Figure 7) Voting System for Sentiment
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Sentiment Analysis

galaxy s5

negative: 15%

positve: B5%

Sentiment Analysis

iphone

negative 49 80B6%

positive 50 1914%
|

(Figure 8) Sentiment Analysis (iPhone vs Galaxy)
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» Token Analysis

Token Type  Freq. Pos. Neg. Neu. Score Weighted Score %

Z0F Adjective 2times 26 0 0 Pos.: 100% Pos.: 200% .
710 Adjective 1times 4 0 17 Neu.: 81% Neu.: 80.95% Y
L}SCE Adjective 1times O 20 0 Neg.: 100% Neg.: 100% .
BICF yerp  1times 14 0O 2 Pos.: 100% Pos.: 100% A

(Figure 9) Sentiment Probability by Token

B Positive
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B Stopwords

Positive vs. Negative

Positive

Negative

(Figure 10) Visualization of Sentiment Analysis
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(Table 4) Applicable Fields

Field Use

Example

Decision Making . -
social media

Establishing a decision making model based on the customers’ opinions on

Business Brand Monitoring

Monitoring customers’ product reviews and previews through ex-ante and
ex-post monitoring process

Reputation Management

Preventing a negative publicity by building a strategy for positive images

Accounting/
unting Corporate Transparency

Utilizing financial statements footnotes to find patterns by analyzing the

Market Segmentation

Finance high frequency words
. . . Establishin, an intelligent investment decision model b analyzin
Investment Social Media Analysis . ’g . g Y yzmng
companies’ online rumors and news
. Measuring an effectiveness of marketing campaigns by conducting ex-ante
Effectiveness & . g pAIg Y &
and ex-post monitoring
Marketing Utilizing market segmentation strategies by analyzing customers’ preferences

based on their demographics

Competitor Monitoring

Monitoring competitor’s online reputation
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Abstract

Building a Korean Sentiment Lexicon Using
Collective Intelligence

Jungkook An* - Hee-Woong Kim**

Recently, emerging the notion of big data and social media has led us to enter data’s big bang. Social
networking services are widely used by people around the world, and they have become a part of major
communication tools for all ages. Over the last decade, as online social networking sites become
increasingly popular, companies tend to focus on advanced social media analysis for their marketing
strategies. In addition to social media analysis, companies are mainly concerned about propagating of
negative opinions on social networking sites such as Facebook and Twitter, as well as e-commerce sites.
The effect of online word of mouth (WOM) such as product rating, product review, and product
recommendations is very influential, and negative opinions have significant impact on product sales. This
trend has increased researchers’ attention to a natural language processing, such as a sentiment analysis.
A sentiment analysis, also refers to as an opinion mining, is a process of identifying the polarity of
subjective information and has been applied to various research and practical fields. However, there are
obstacles lies when Korean language (Hangul) is used in a natural language processing because it is an
agglutinative language with rich morphology pose problems. Therefore, there is a lack of Korean natural
language processing resources such as a sentiment lexicon, and this has resulted in significant limitations
for researchers and practitioners who are considering sentiment analysis. Our study builds a Korean
sentiment lexicon with collective intelligence, and provides API (Application Programming Interface)
service to open and share a sentiment lexicon data with the public (www.openhangul.com). For the
pre-processing, we have created a Korean lexicon database with over 517,178 words and classified them
into sentiment and non-sentiment words. In order to classify them, we first identified stop words which
often quite likely to play a negative role in sentiment analysis and excluded them from our sentiment

scoring. In general, sentiment words are nouns, adjectives, verbs, adverbs as they have sentimental
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expressions such as positive, neutral, and negative. On the other hands, non-sentiment words are
interjection, determiner, numeral, postposition, etc. as they generally have no sentimental expressions. To
build a reliable sentiment lexicon, we have adopted a concept of collective intelligence as a model for
crowdsourcing. In addition, a concept of folksonomy has been implemented in the process of taxonomy
to help collective intelligence. In order to make up for an inherent weakness of folksonomy, we have
adopted a majority rule by building a voting system. Participants, as voters were offered three voting
options to choose from positivity, negativity, and neutrality, and the voting have been conducted on one
of the largest social networking sites for college students in Korea. More than 35,000 votes have been made
by college students in Korea, and we keep this voting system open by maintaining the project as a
perpetual study. Besides, any change in the sentiment score of words can be an important observation
because it enables us to keep track of temporal changes in Korean language as a natural language. Lastly,
our study offers a RESTful, JSON based API service through a web platform to make easier support for
users such as researchers, companies, and developers. Finally, our study makes important contributions to
both research and practice. In terms of research, our Korean sentiment lexicon plays an important role as
a resource for Korean natural language processing. In terms of practice, practitioners such as managers and
marketers can implement sentiment analysis effectively by using Korean sentiment lexicon we built.
Moreover, our study sheds new light on the value of folksonomy by combining collective intelligence, and
we also expect to give a new direction and a new start to the development of Korean natural language

processing.

Key Words : Sentiment Lexicon, Korean Natural Language Processing, Sentiment Analysis, Collective

Intelligence, Folksonomy
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