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Abstract

As the scale of the internet grows, the amount of subjective data increases. Thus, A need to classify
automatically subjective data arises. Sentiment classification is a classification of subjective data by various types of
sentiments. The sentiment classification researches have been studied focused on NLP(Natural Language Processing)
and sentiment word dictionary.

The former sentiment classification researches have two critical problems. First, the performance of morpheme
analysis in NLP have fallen short of expectations. Second, it is not easy to choose sentiment words and determine
how much a word has a sentiment. To solve these problems, this paper suggests a combination of using web-scale
data and a statistical approach to sentiment classification.

The proposed method of this paper is using statistics of words from web-scale data, rather than finding a
meaning of a word. This approach differs from the former researches depended on NLP algorithms, it focuses on
data. Hadoop and MapReduce will be used to handle web-scale data.
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Table 1. Matching Patterns between Word Class and
Properties of Product

Word Class Property
Entity
Product Property
Ni Phras .
oun ¢ Sentiment Word
Sense Word
Existence Word
Predicate Evaluation Word
(Adjective/Verb) Sentiment Word
Sense Word
Negative Polar Word
Adverb Stress Word
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Table 6. Statistics of Movie Reviews

NAVER DAUM Sum

Num 3,944,941 564,607 4,509,548
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Table 7. Statistics of Movie Reviews to be used

Positive Negative Sum

3,101,364 771,241 3,872,605
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Table 9. Evaluation Criteria of Classification

Actual Class
positive negative
Classified sitive true positive | false positive
Class po p p
negative false negative | true negative
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Table 8. Experiment Conditions

Condition

.20.2+ !
Hadoop Version 0.20.2+737 Cloudera's

dist.
HDES Capacity 12.44 TB
Num of HDFS Masters 2
Num of HDFS Slaves 14
Num of MapReduce Masters 1

Num of MapReduce Slaves
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1) True positive : positive FEHo] ghg-
2) True negative : negative &tro] -
3) False positive : positive Zcto] &9
4) False negative : negative ¥+cto] ¢
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Precision = True Positive & False Positive )

True Positive
Fecall = True Positive + False Negative ©)
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Recall True Negative
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Table 10. Result of Cross Validation Experiments

False Negative 7,810.05
False Positive 10,468.5
True Negative 25,350.05
True Positive 137,268.4
ambiguous 533
sum 180,897
positive 0.929141
precision
negative 0.764476
positive 0.946166
recall
negative 0.707734
positive 0.937576
f-measure
negative 0.735009
accuracy 0.898691

A e = H 9F 89.87%= H AL o] A= B
SHambiguous) A& falseZ *]2]5}-S wfj2] Frolth
442 Lol H|o|x|ol TR} H|wm

ERFollA 7Pt 2l volH o]
(Naive Bayesian)Z}2] 43 23} vHluE T3l &
AN ARbste 7 A WHe] e ek
Z3te st A volr ga
oAgA Hgasl=A AW & A7 AA4E Hl

o

Lol B o] x|l wlo| A R 5437 7S
= o A=k A

48898 W2 Tak ol wolx wale] A
SE
P(AIB) - % (10)

ol W AE ¥, BE dlolHTa & o, tlolH
BE ©@ole] Rgol7] wjEo] vt o] x&et
At



P(WJA)P(W,A) - P(W,|A)P(A)

Vs Wy ooy W) =
P(AIW,, Wy, Wy, ooos W,) POV, 1T Ty o 1) (12)
HolHE 34 e FAHLRE /e 42 74

P(AW,, Wy, Wy, ooy W) :ﬂp( W]A)-P(A) (13)

P(A), P(W]A) 23242 o}t o] & 4= Sloh.

Ny
P(4)= m (14)
T,
P(WjA)= ——=2" (15)
Z Tyw
wev

A16914 Ny= A S A4 Frolal H1700A

Ty AZHZAA o] weo &3 H=
Yo T,pe AZg 20 538 ZE dolE9]
We v
d W% 4 Fo|thManning 5, 2007).
ek 2ol HEgk volH wo|R A RS
@ o E A2 IRls HEstd tEe
s ATk

L/R

>, u\l

15
=

i

Table 11. Result of Naive Bayesian Experiments

<
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False Negative 3008.43

False Positive 21897.6

True Negative 12771.14

True Positive 140533.9
ambiguous 3028.14
sum 178211

positive 0.865189

precision
negative 0.809349
positive 0.979041

recall

negative 0.368381
positive 0.918601

f-measure
negative 0.506304
accuracy 0.845871
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Table 12. Comparison of Proposed Method and Naive
Bayesian

Proposed method Naive Bayesian

Accuracy 0.898691 0.845871
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Table 13. MP3P Reviews from Comparative Study

Positive Negative
Training 3000 3000
Test 260 260

AP ff8l vl A9 HlolHE Q7star of
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Table 14. MP3P Reviews to be used

Positive Negative
Training 1500 1500
Test 209 209

9 HolHz & =79 Aa"E ol dds 3t
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Table 15. Result of Experiments on MP3P Reviews

False Negative 16
False Positive 75
True Negative 133
True Positive 189
ambiguous 0
sum 413
positive 0.715909
precision
negative 0.892617
positive 0.921951
recall
negative 0.639423
positive 0.80597
f-measure
negative 0.745098
accuracy 0.779661
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Table 16. Result of Experiments on Morpheme Analyzed
Movie Reviews

False Negative 2066.4
False Positive 3375.2
True Negative 4374.4
True Positive 27870.2
ambiguous 4504
sum 37686.2
positive 0.891984
precision
negative 0.679202
positive 0.930977
recall
negative 0.564514
positive 0.911061
f-measure
negative 0.616545
accuracy 0.764265

Table 17. Result of Experiments on Not Morpheme
Analyzed Movie Reviews

False Negative 1740.2
False Positive 2346.2
True Negative 5441.2
True Positive 29019.2
ambiguous 23.6
sum 38546.8
positive 0.925199
precision
negative 0.757679
positive 0.943431
recall
negative 0.698725
positive 0.934224
f-measure
negative 0.726986
accuracy 0.893443

>,

i)
iin)
i)
ofh
uj
B>
M
i
tlo

AAE Hloly A

pud

o
0

olx, FEjx £

O

i)
o,
o
Lo
>
oo
N
o
rr
o0
el
(%]
=
X
fo
o
ot 7
SL
T
T

482
ofd
=
b
M
1
e
jin}
o
™
AL

19l A=t 12.91%
4]].’ o]

al
offl
Lo
>

ot B
o
ME g
B 2o gox o
fg Ao
o — ok
o o rr

Lo
=)
q
o
i
N o
e
ﬂ
rr
o 12 = gt
N

N
)
ff
lo
jin}
o
fr
2
Ach
ot
ol
N
o
o >

>~ r_\'ﬂ rlr rIJSL‘ iny i‘>

ol

o5 &/ Ho AGE

Mz 7IEATF} B =Y

Itk 94996071 F3HE F HZE U

47,0007 AGE o, 7]E AT

HFEA] A oof gt} o] wf Feji

He AR AAZT 5201002 FHx B
[e]

47,00071= THsl7] YA Hesa B4

52
a3

Yo e 2

=

fo 2

, S

_H
(o]
R

o S
o 2
42 o
I e
fo o 12 R > ft X g O oo rlo 3@ N X

S
2 = A
B 12

N
i

X
oy B
oX
fo
o
i
o
e
ob
k]
)
I
T
E
ol
rr
e
fu
N
jind
o

AAZA 24 BRe FH AT FAE Fela
4e TR Aol NS Fal voly 2 BA
1ol uhgo 73 Jwe] A TEeE F
ofth. 74 Jlwre] 24 EF ATEL Aol Ael
Azt wet Yol ASHE 542 AT e
A7 Fez BHE TP Aol Hal A
o e /R oA gtk ole] ¥ =R
£ AHgASe] YRS 1Y AL Fek B4
3} e Aol A& AXNA g I AHESHE
WS AT o AAEA Fe HAEL AR
of Il R 24 BEe Add 558 B
So) WEs gle] 2o AR, olol wel AL
o 5H0] Yt FHo| YT MEST} F7T



5% 44 o 2 298 AL Aolgn A4
ool Hge 49 4gS Fa RS YA

=(l)L_4‘
v}
N
fz
s

bafjof & & Adoh

1) TAIA =o]=(Noise)

2) AHd Hloly #g

A FgE A|2=Hl oM ARG-StE 7t
T TAXE olF A& 542
VA AR Hog A A=
A8 t2A A4 volHE
Ut B =Y A8 A
A Fio] glo] Ad A
AT} o] & 93l HlolE el A Aol
= Ao] ettt

AHelE AR g BE A REEC] 5
57| ufZol] tlolE 9] o] m-¢ Bt o= fo
7 Ax LG5 Ak 27] A AX Y G
g Atk A= AR dHlolHE R A A st
I JAEE HolH7F AXH 29| HE| o] E(BigTable)
o] th-8-3l= HBase9} 22 Hlo|HHo]~E o] &3 &
27} oz A3t HBasew st 374 =3+
sl dlolEHolaz uwz wWE HAA ol

= Holt} 9o F HBased <HI3}e} As A

A dlole #e dloEM|o] 22 Ao APA L

o S
I

e )
N i >

jin)
)
r_@—&’rﬁ"

© 3 oz
NSy te 2

o

e
e

o,

IN

N

o

4>
1>

o2 2

oL

o

(V)

o
ofr i
o

o,
9

-/

0;

=2
rot
o>
Ol
¥

=
=

I

A
;‘5:_1'

REFERENCES
Bracewell, D.B. (2010). Semi-Automatic ~WordNet
Based Emotion Dictionary Construction, Machine

Learning and Applications (ICMLA), 2010 Ninth
International Conference.

Christopher D. Manning., Prabhakar Raghavan., &
Hinrich Schiitze. (2007). Introduction to Information
Retrieval, = Cambridge  University ~ Press,  Text
classification and Naive Bayes.

Fay Chang, Jeffrey Dean., Sanjay Ghemawat., Wilson

C. Hsieh., Deborah A. Wallach., Mike Burrows.,

Tushar Chandra., Andrew Fikes., & Robert E.
Gruber. (2008). Bigtable: A Distributed Storage
System for Structured Data, ACM Transactions on
Computer Systems, Vol 26, Issue 2.

Hong, J. P. & Cha, J. W. (2008) A New Korean
Morphological Analyzer using the Eojeol Pattern
Dictionary(o1 43| & AFHS ©]-&3F A2 3h=0]
e & B27)), Korea Computer Congress Vol.35,
No.l.

Jeffrey Dean. & Sanjay Ghemawat. (2008) MapReduce:
simplified data processing on large clusters,
Communications of the ACM - 50th anniversary
issue: 1958 - 2008, Volume 51 Issue 1, January.

Jimmy Lin. & Chris Dyer. (2010) Data-Intensive Text
Processing ~ with ~ MapReduce,
Maryland, College Park.

Kang, S. S. (2003) Korean Morpheme Analysis and
Information Retrieval(3F=r¢] Fej4A B3 AR
A4, HONGRUNG PUBLISHING, 106p.

Kim, M. K. (2010) A polarity classification system on
internet emotional texts(AEHl 7 HXAE 4
ot =4 5 Al2=Hl), Graduate School of Korea
Aerospace University.

Kim, J. H, Kim, M. G.,, Cha, M. H.,, In, J. H,, &
Cha, S. H. (2010)
considering Korean Features(3t=o] 541 1123t
73 B, Korean Society for Emotion &
Sensibility, 449-458

Myung, J. S., Lee, D. J., & Lee, S. G. (2008) A

Korean Product Review Analysis System Using a

University  of

Sentiment  Classification

Semi-Automatically Constructed Semantic Dictionary
(s om 758 on| ARS o] &3 d=o] A
=9 A A28, Korean Institute of Information
Scientists and Engineers, 35(6).

Shvachko, K., Hairong Kuang, Radia, S., & Chansler,
R. (2010) The Hadoop Distributed File System,
Mass Storage Systems and Technologies (MSST),
2010 IEEE 26th Symposium, pp 1-10.

Sim, J. H., Kim, J. S.,, Cha, J. W., & Lee, G. B.
(2000) Robust Part-of-Speech Tagger using Statistical
and Rule-based Approach(FAI2} T3S o] &3
FA7 FAF B A), POSTECH.

Tom White. (2010) Hadoop: The Definitive Guide,



Second Edition, O'REILLY.

Q- 2012.01.04
TFAHT 2012.09.08
A4 2012.11.15



