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Abstract Internet users purchase goods on the Internet and express their positive or negative
emotions of the goods in product reviews. Analysis of the product reviews become critical data to both

potential consumers and to the decision making of

enterprises. Therefore, the importance of opinion

mining techniques which derive opinions by analyzing meaningful data from large numbers of Internet

reviews. Existing studies were mostly based on comments written in English, yet analysis in Korean
has not actively been done. Unlike English, Korean has characteristics of complex adjectives and
suffixes. Existing studies did not consider the characteristics of the Internet language. This study

proposes an emotional classification method which

increases the accuracy of emotional classification

by analyzing the characteristics of the Internet language connoting feelings. We can classify positive
and negative comments about products automatically using the Internet emoticon. Also we can check

the validity of the proposed algorithm through the result of high precision, recall and coverage for the

evaluation of this method.
Keywords: opinion mining, text mining, product
negative dictionary

review, machine learning, Classification, positive/
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Table 3 Results of Classification based on the Internet
Emotional Sign (Note: P.:Positive, N.:Negative,

Pre.:Precision, Re.:Recall, Dst.:Distribution)

Data (26211 ) ?;E%T; Fit Pre. | Re. | Dst.
MP3 371 243 206 | 085 | 0.56 | 0.65
Laptop 368 194 171 | 0.88 | 047 | 0.53
Monitor 381 194 176 | 091 | 046 | 051
Average 0.88 | 049 | 0.56
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Table 4 Machine Learning Algorithm and Compares

Results
Class Precision Recall
Internet Emotional Dictionary 0.879 0.494
Machine Learning 0.850 0.880
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Table 8 Extract Monitor Attributes/Emotion Words(Top 5)

Attribute Emotion
Data Total Positive Negative Class Word Count Word Count
MP3 30457 2,6307 51574 7FA(N) 885 EWV) 1647
Laptop 2,599 1,9594 64074 Hj&(N) 555 w2ol(N) 954
Monitor 54871 44174 1077 Positive | ZH(N) 483 T=E(N) 466
Total 6,19271 4,93071 1,26271 34 (N) 332 AHE-(N) 461
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Table 7 Extract Laptop Attributes/Emotion Words(Top 5)
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Table 10 Extract Positive/Negative Corpus based on the

Business Domain

Data Attribute Positive Negative
=2 71(N)/ QFtQ ¥(N)/
MP3 | ©]o]E(N) PN/ FEEvl(N)/
FE5(N) og2(V)
WAEN)/AZN)/ | FE(N)/ETHN)/
oz
MES 1 #2305 o gz | EeAm)
w2 (V)/EWV)/ | ==(V)/AANV)/
18]yl
Laptop | IE1YI(N) 2N W= (N)
y ZH(N)/ZIN)/ [BARA (V)/FE(N)/
=)
Laptop | 3dAMN) V) AN
E(V)/ZE(V)/ ZF(N)/HN)/
[e)
Laptop | PHE2N) ] ) 2wV
. _ E(V)/&(N)/ | 2R V)/AANV)/
o
Monitor | SFAND | g (xy/z10v) S ()

® 11 IR/ REA AN IR 9EH
Table 11 Classification Results based on the Positive/Nega-
tive Dictionary (Note: P.:Positive, N.:Negative,
Pre.:Precision, Re.:Recall, Dst.:Distribution)

Data (if;]l) z"%”)‘ Fit | Pre. | Re. | Dst.
MP3 371 370 312 | 084 | 0.84 | 0.99
Laptop 368 365 303 | 0.83 | 0.82 | 0.99
Monitor 381 380 351 | 092 | 092 | 099
Average 0.87 | 0.86 | 0.99

E 12 3/ wolAkA S 4EY YRR vlw 49
Az
Table 12 Classification Results based on the Positive/

Negative and Emotional Dictionary

Class Precision Recall
Emotion Dictionary 0.878 0.494
(Step 1)
Positive/Negative
.865 .862
Dictionary (Step 2) 0865 0

3£ 13 Al]F uEEH JASE Rludd A
Table 13 Classification Compares Results based on the

Positive/Negative and Emotional Dictionary

Class Precision Recall
P051t1.ve./Negatlve 0.865 0.862
Dictionary
Machine Learning 0.830 0.861
Bk A4 vElETh o] 2R JEU 8 7|s AT
W d¥oz ARws} we 39/24 velrt $299

< FAY & otk

3 MEWO| AF3Y XSBE

QY BANBAE TESe] JEGe) e 2
FE A% 7150 TRUA Fe I O 7
g BRE # Qe ot TANAG. e 397
52 BRE S/ BROIA vole FEete] 34/
34 dolbde THAG ¥ golAE Qe 17
NEsh 3/44 BENE BuSel 3ERY B
2RSS 4uE s,

MP3, =E, ®iEle] 1200
3 dolez THste] 4EY
WRERE A9 ?a_‘ﬂr £ 145 2o] A2k YwZ)
957 AEELS 88%

A=)
EIX=(Coverage)= 99.9%°]3 %
= Eoz Hrtd A

g ehich 24 e_'@ A% o 35
Sol M gL 03%2 et

aY 29} Qo] 197 299 QEY ZHINEA, 2
B AT YAY ol 3 4Pl £
Ne) AYPADE viwshd ¥ 159 2ol 38 Y
Hol BHE 2 APE, BEE/ BA BT Uehgeh

0

2 ASE S8 AEY 504 MP3, =EE,
TUE9] FEH At 43 HIOIH 6007S F7l= 3

£ 14 $% YT 4940

Table 14 Integrated Classification Results (Note: P.:Posi—
tive, N.:Negative, Pre.:Precision, Re.:Recall, Dst.:
Distribution)

Real Exam .
Data (24 (2 Fit Pre. Re. Dst.

MP3 371 371 320 | 086 | 0.84 | 0.99
Laptop 368 367 310 | 0.84 | 082 | 099
Monitor 381 381 358 | 093 | 092 | 099

Average 0.88 | 0.86 | 0.99
100.00% 100% 100%
90.00% 88% 37% 86% 88% 8
50:005% Precision
70.00% -— m Recall
60.00% Distribution
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%
Emotion Dic. N/P Dic. Integration
I 2 9AE AlRF daEF Hla 2=

Fig. 2 Step-by-Step Algorithm Comparison Graph
(Note: P.:Positive, N.:Negative, Dic.:Dictionary)
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Table 15 Final Classification Results (Note: P.:Positive,
N.:Negative, Pre.:Precision, Re.:Recall, Dst.:Distri—
bution)
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