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Dictionary

Filtering

Web Crawling

@ Sentiment

Dictionary(2012)

Online News Data

Validation Data

Construction of Sentiment

Morphological
Analysis

Test the hypotheses

Ranking of sentiment

Each News
Document

Computing Ratio ks

Ratio Comparison

IIU

(Figure 1) Research process using big-data and multi-categorical sentiment dictionary
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(Table 1) Korean top-10 conglomerates sorted by asset amount (Fair Trade Commission, 2015)

Asset Affiliates . " The amount of articles
(Trilion won) (unit Representative Afflate (unit
Samsung 351.5 67 Samsung Electronics 31,681
Hyundai Motors 194.1 51 Hyundai Motors 17,252
SK 152.4 82 SK Telecom 9,627
LG 105.5 63 LG Electronics 9,384
Lotte 93.4 80 Lotte Shoping 2,824
Posco 84.5 51 Posco 7,580
GS 58.5 79 GS Engineering & Construction 2,144
Hyﬂjfsg::wy 57.5 27 Hyundai Heavy industries 4,141
Hanjin 384 46 Korean Air 3,874
Hanhwa 38 52 Hanhwa 2,176
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(Table 2) ldentification of 580 feeling words of
single sentiment

Sentiment Number of Words
Sadness 157
Anger 120
Happiness 101
Disgust 53
Surprise 47
Fear 44
Interest 25
Boredom 21
Pain 12
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(Table 3) Sentiment ratio

Hyundai Hyundal -
Samsung SK LG Lotte Posco GS Heavy Hanjin | Hanhwa
Motors industries
Sadness 25.70% 23.86% 25.96% 20.68% 30.16% 29.64% 32.21% 34.35% 26.82% 30.66%
Anger 9.83% 9.67% 8.60% 7.58% 6.81% 9.52% 10.85% 9.96% 10.18% 5.81%
Happiness | 18.61% 19.50% 13.08% 21.52% 20.38% 12.07% 17.35% 15.17% 24.15% 24.24%
Disgust 17.50% 20.94% 20.23% 15.18% 19.55% 25.93% 23.64% 21.30% 16.81% 17.28%
Surprise 7.81% 7.23% 4.94% 7.12% 2.71% 7.92% 531% 6.88% 3.97% 4.97%
Fear 7.05% 8.92% 5.18% 3.94% 7.11% 9.15% 6.83% 7.10% 5.20% 4.97%
Interest 6.00% 4.43% 3.68% 14.86% 6.22% 3.78% 1.41% 2.51% 2.70% 3.98%
Boredom 5.33% 3.69% 14.20% 6.98% 5.03% 1.13% 1.74% 1.01% 5.72% 6.50%
Pain 2.16% 1.78% 4.13% 2.13% 2.02% 0.86% 0.65% 1.72% 4.45% 1.61%
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(Table 4) Sentiment ranking

Rank| Sadness Anger Happiness Disgust Surprise Fear Interest Boredom Pain
Hyundai
1 Heavy GS Hanhwa Posco Posco Posco LG SK Hanjin
Industrials
2 GS Hanjin Hanjin GS Samsung Iil\/lyundai Lotte LG SK
otors
Hyundai Hyundai Hyundai
3 Hanhwa Heavy LG Heavy N}l,u a Lotte Samsung Hanhwa Samsung
: : otors
Industrials Industrials
. Hyundai .
4 Lotte Samsung Lotte ]Hunda] LG Heavy Hyundai Hanjin LG
otors : Motors
Industrials
. . Hyundai
5 Posco Hyundai Hyundai SK Heavy Samsung Hanhwa Samsung Lotte
Motors Motors :
Industrials
6 Hanjin Posco Samsung Lotte GS GS Posco Lotte I—l{/lyundai
otors
. Hyundai
7 SK SK GS Samsung Hanhwa Hanjin SK ];/Iygtr:izl Heavy
Industrials
Hyundai
8 Samsung LG Heavy Hanhwa SK SK Hanjin GS Hanhwa
Industrials
. Hyundai
9 HMyu?dal Lotte SK Hanjin Hanjin Hanhwa Heavy Posco Posco
otors Industrials
Hyundai
10 LG Hanhwa Posco LG Lotte LG GS Heavy GS
Industrials
20 YA o® HEHT 7 Ao vige] Fe  thed 2Tk AAZ, /g6l Ui gL
SAUE WAk o ® A EEAtH(<Table 3>, el A ARl s Al dEFE Te
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e

Category of
Sadness  Anger Happiness Disgust Surprise Fear Interest Boredom Fain sentiment

Sadness

B Samsung
B Hyundal Motors
M sK

LG

Boredom \ Happlness

Interest Disgust

Fear —— Surprise

(Figure 2) Sentiment words term frequency of top 4 conglomerates
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(Table 5) Paired samples test of Samsung & Hanjin

Samsung & Hanijin — Paired Differences
el ot re |t | | 50
Mean | poaion | Wean Difference e-talled

Lower Upper
pair 1 disgust -.02779 .09015 .01803 -.06501 .00942 -1.541 24 136
pair 2 fear .02333 .04555 .00911 .00453 .04213 2.561 24 .017
pair 3 surprise .04722 .03851 .00770 .03132 .06311 6.131 24 .000
pair 4 happiness -.07550 .14498 .02900 -.13535 -.01565 -2.604 24 .016
pair 5 interest .02826 .04392 .00878 .01013 .04639 3.217 24 .004
pair 6 pain -.01466 .03399 .00680 -.02869 -.00063 -2.156 24 .041
pair 7 rage .00876 .05842 01168 -.01535 .03287 750 24 461
pair 8 sadness .01150 09257 .01851 -.02672 .04971 .621 24 541
pair 9 boredom -.00111 .04588 .00918 -.02005 .01783 -.121 24 .904
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(Table 6) Paired samples test of SK & Hanjin

SK & Hanijin — Paired Differences
Cmeaoine | 1 | @ |
Mean Deiit:t.ion St;\j/.lelzirrwror Difference (&-talled)
Lower Upper
pair 1 disgust .00339 .10539 .02107 -.04011 .04690 161 24 .873
pair 2 fear .00357 .04595 .00919 -.01539 .02254 389 24 701
pair 3 surprise .01732 .03667 .00733 .00218 .03246 2.362 24 .027
pair 4 happiness -.12533 15779 .03155 -.19047 -.06019 -3.971 24 .001
pair 5 interest .00716 .04101 .00820 -.00977 .02409 873 24 391
pair 6 pain -.00227 .04504 .00900 -.02087 .01631 -.253 24 .803
pair 7 rage -.00370 .05726 .01145 -.02733 .01993 -.323 24 749
pair 8 sadness .01220 .09947 .01989 -.02885 .05326 613 24 .545
pair 9 boredom .08765 07215 .01443 .05786 11743 6.073 24 .000
(Table 7) Duncan test of ‘sadness’
Subset for alpha = 0.05
Group N
1 2 3 4 5 6
LG 25 20619
Posco 25 23648 23648
Hyundai Motors 25 24841 24841 24841
Samsung 25 .25990 .25990 .25990
Hyundai Heavy | 26061 26061 26061
Industries
Lotte 25 29397 .29397 29397
SK 25 30131 30131 30131
Hanjin 25 .30500 .30500 .30500
Hanhwa 25 33828 33828
GS 25 .34536
Sig. .069 323 .058 .067 .065 .067
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 25.000.
2
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Abstract

Public Sentiment Analysis of Korean Top-10
Companies: Big Data Approach Using
Multi-categorical Sentiment Lexicon

Seo In Kim*-Dong Sung Kim™*-Jong Woo Kim™*

Recently, sentiment analysis using open Internet data is actively performed for various purposes. As
online Internet communication channels become popular, companies try to capture public sentiment of them
from online open information sources. This research is conducted for the purpose of analyzing pulbic
sentiment of Korean Top-10 companies using a multi-categorical sentiment lexicon. Whereas existing
researches related to public sentiment measurement based on big data approach classify sentiment into
dimensions, this research classifies public sentiment into multiple categories. Dimensional sentiment
structure has been commonly applied in sentiment analysis of various applications, because it is
academically proven, and has a clear advantage of capturing degree of sentiment and interrelation of each
dimension. However, the dimensional structure is not effective when measuring public sentiment because
human sentiment is too complex to be divided into few dimensions. In addition, special training is needed
for ordinary people to express their feeling into dimensional structure. People do not divide their sentiment
into dimensions, nor do they need psychological training when they feel. People would not express their
feeling in the way of dimensional structure like positive/negative or active/passive; rather they express theirs
in the way of categorical sentiment like sadness, rage, happiness and so on. That is, categorial approach
of sentiment analysis is more natural than dimensional approach. Accordingly, this research suggests
multi-categorical sentiment structure as an alternative way to measure social sentiment from the point of
the public. Multi-categorical sentiment structure classifies sentiments following the way that ordinary people
do although there are possibility to contain some subjectiveness. In this research, nine categories: ‘Sadness’,
‘Anger’, ‘Happiness’, ‘Disgust’, ‘Surprise’, ‘Fear’, ‘Interest’, ‘Boredom’ and ‘Pain’ are used as

multi-categorical sentiment structure. To capture public sentiment of Korean Top-10 companies, Internet
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news data of the companies are collected over the past 25 months from a representative Korean portal site.
Based on the sentiment words extracted from previous researches, we have created a sentiment lexicon,
and analyzed the frequency of the words coming up within the news data. The frequency of each sentiment
category was calculated as a ratio out of the total sentiment words to make ranks of distributions. Sentiment
comparison among top-4 companies, which are ‘Samsung’, ‘Hyundai’, ‘SK’, and ‘LG’, were separately
visualized. As a next step, the research tested hypothesis to prove the usefulness of the multi-categorical
sentiment lexicon. It tested how effective categorial sentiment can be used as relative comparison index
in cross sectional and time series analysis. To test the effectiveness of the sentiment lexicon as cross
sectional comparison index, pair-wise t-test and Duncan test were conducted. Two pairs of companies,
‘Samsung’ and ‘Hanjin’, ‘SK’ and ‘Hanjin’ were chosen to compare whether each categorical sentiment
is significantly different in pair-wise t-test. Since category ‘Sadness’ has the largest vocabularies, it is
chosen to figure out whether the subgroups of the companies are significantly different in Duncan test. It
is proved that five sentiment categories of Samsung and Hanjin and four sentiment categories of SK and
Hanjin are different significantly. In category ‘Sadness’, it has been figured out that there were six
subgroups that are significantly different. To test the effectiveness of the sentiment lexicon as time series
comparison index, ‘nut rage’ incident of Hanjin is selected as an example case. Term frequency of
sentiment words of the month when the incident happened and term frequency of the one month before
the event are compared. Sentiment categories was redivided into positive/negative sentiment, and it is tried
to figure out whether the event actually has some negative impact on public sentiment of the company.
The difference in each category was visualized, moreover the variation of word list of sentiment ‘Rage’
was shown to be more concrete. As a result, there was huge before-and-after difference of sentiment that
ordinary people feel to the company.

Both hypotheses have turned out to be statistically significant, and therefore sentiment analysis in
business area using multi-categorical sentiment lexicons has persuasive power. This research implies that
categorical sentiment analysis can be used as an alternative method to supplement dimensional sentiment

analysis when figuring out public sentiment in business environment.

Key Words : Sentiment Analysis, dimensional sentiment structure, categorical sentiment structure,

Multi-categorical sentiment lexicon
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