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TF-IDF(term frequency-inverse document frequency),
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< dF=E0 APHI (O Leary, 2011; Hu
and Liu, 2004). 23 Y njfo|d & & ~En}o|y
o] g HofE H2E FAE o] &3t 149 9
Ag A8 E4ste H2Ertold 7HE &
g3t ZAAHAEFE AT PHoE AYHy I
FHY 5, 2013; A5, A, 2014).

Yang and Pedersen(1997)& &A =30l A 9] 7+
AEFE Y3 4+ 2 EAMHE(document fre-
quency), 7} 25 ZF(information gain), TG K
& (mutual information), 7}0] A5 & 7 & (chi-squa-
red statistic), £19] 7} Z(term strength) & ©|
g3te] QxEdl FAE VSR k-FHITH ol
7197 3 AEA 7 F AFHLASTIHOE
A% B7LE St o] ATl e BRYSHE,
TARE, 7lolAlF FAZFAA e FTdA

7F Ade Ae APAF A BRI, 73
& Hol e & HE v A=
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2.2.1 2MeIz2}t TF-IDF

£ A1 & (document frequency)= HA EME 5
oA &oj7b AT ZA4 FE e ZloE o
W% oo TA o BT &GOS W23}

A9 HES L}EM'E} J& 7} 7&

| 2heko] A2 W o
we gojdaE %H%}% o 1040}%1
Mg 71N e 2 AN 9 &
o2M TA HFEY AF4S =Y F AThLi
et al., 2009; Yang and Pedersen, 1997). % A & 4]
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(e 3w 1
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d&5°, AA T4 47} 2,0007H ] 1L bad
Z 233 FA49 71 1,395 7HAE o, &
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M EAEY T4 AA 249 Mg B
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TF-IDF(term frequency-inverse document frequency)
= MEH] ZAAA & tg FAEE F
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SIHAA T FFo] 537 Wi ®ol A&
He 7

Kamber, 2011) %} N
X TFIDFS AP 4 )¢ 2t

TF— IDF,, = TF, ;< IDF,,
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IDF, =log D]; @
t
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7 1 8 & FF(information gain)S ©] &3l A4
PHE TANESY FHET §oAFRFZ I
AA Ho a3l WHoE Quyddnfo|y
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o2 gofo g A K Fk(information value)ES 7|
24517] Q8 EAel fol7l HAEA ¢kow o,
FAEE 12 Jike T 1502 YRy, 247}
FAAA RAAA N U YaEe Fo} dADa
= &olo ARYS AN <E >AAAH
1078l EA0l 1248 &ol7} WFA SR
FdHo A 7M.

(E 1) Mt Sojztel gl

T/ T|T|T|T|T|T|T|T|T|T|T v

112(3|4(5[/6|7|8|9(10|11|12
DI|{O|1|1|1|O|1(1]1|1]1/0]0]|O
D2{0(1{0|0|1|1{0|O0O|0O|1|1]0]|0O0
D3|1(1]1|1]1|1[{0|O|O|1|0|1]|1
D4|1(1]1/0[{1{0{0|O0O|0O|1|0]1]0O0
Ds|{1(1j1|1}|1|1(1|1|1]O0|1|1]1
D6|1(1|1|1|1|1(1|{0|0|1|0(1]|1
D7(1{0|1(0{0|1|0|0O|O|O|1|1]|O
D8|1(0|1|1]O0|1|1]|1|1]0|0|0]|1
D9(1{0|1(0(1|0|1|O0|O|O|O|1]|O
DIoOj1|/0f{1|1}j1|1(0|1|]0jO|1|1]|1
Ti: i9A &, Di: iA &4, Y: SH1)/F%(0)

i=1,2,3, -, n

(E 2) T120] et &+ HF

<#E 2> AXE RAA &o7F TS 2F
oA FAHOZE BRI EAE V], APz &
3 BAE 270tk w3, foj7} wAEA ¢
L OFdAN FAHOE BRI EAE 4, BA
o2 BHI EAE ot

E(S0) = 0.9183, E(S1) = 0.98527} Bt} wte}A,
golo) th3t AKX LS E(Tn) = (E(SO)x(&017} &
AetA ¥ TFAAY TAPE TAT)H+
{ESDx(&7F #As 2FA Y EAP)(F
EAP)E ol 83t Al4rstd Ti2el ok AR
&e 096510 At EF3E ARIAEFS A=
&t7] 913 gaingk-= AlAbslof st &, AA
Aol A TS JEZ T A FFEoje FE
o] 2ol Uehdl Ao Ti120] th3t gaingt
001847} =& Zlolt}. v o2 TI29 E&
H ARSTFY g T &l RS
EEZVE UF #o|EE 001870 €T

b oo = Ao

2.2.3 7lo|M& SHZ
7hol A F 5 7 ¥ (chi-squared statistic)] Al AF

T129] A7) 8o A1) M AR 7Y F M gol AHgE L HF

T DA o 5 F7(0) & HESA EACA 2T &ojof =7}

111111000101 1 A2 W o) 4Y AL 1, TR &L AL )

111010000101 0 o] ARG S BYste AoR 8o o WF

e 111111111011 1 At TRES Tk 7ol = sttt Fhol A

E:L%_L 111111100101 1 # AT G ARG vk A R Aol H S

101001000011 0 7holAlE Aol EFE Fol7] HEA &

101010100001 0 ofFZd oA R ¥ F& A5 Edde

101111010011 1 Zolth. 9 AES 7L e WA

7] 011101111100 0 T o9 &l ¢339 FholAlw SAFN)S A

ero g | 010011000110 0 ©7 2ol Fe2 4 ATHL et al, 2009; Yang
101101111000 1 and Pedersen, 1997).
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ZFA A e #A]
- Nx(AD— CB)?

X = As0~<B+D) <(a+B <c+p) ©

Where,
N = A+B+C+D (N: HA £49 )
i=1,2 =, n@mAA §o9 )

i= L2 -, m@m AA W )
dE2ES0], <E 1> T2l 3t FtolAF
A gh& AN < 4H>HF UERE F
At
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wyE B4 | 948t A
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A e #4 ’ 2

AA EA9 & N& 100 1, T129 7oA
5 SAFEY &S 4 6)F 2ol A4 04762
7 #h

SVM(Support Vector Machine)< Vapnik(1995)
of sl NEH ZIASF7IM O Stgol & 7]
Wato] oW T BAE A5 As) WEo]
How, 1Al FAl(high-dimensional problem)

o
=
&E‘I

3 ATAEAA #
FEAE 12NN &
Ast7] 213) HolEE A
Z ERste 7%l He
74 Al H (maximum margin hyperplane)<
A 7478 H(support vector)#e] A E
of AdFdrE Foll HolEE 517'(}"49]
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and Cao, 2001). SVM

SRE(C, vof 2R l

7h @ AA Ha, At
o

o)z} 27 ek
7] Wzl stg dolHE S5 A9 s}
HERS 4Ee A2 g dHolHdAe o

AHRE & 7 AUtk dHHoE ALHE AGT
2 X% 79 (Linear kernel), T+ 7 (Poly-
nomial kernel), 7}-%-A] ¢+ RBF 7]'d(Gaussian Ra-
dial Basis Function kernel)3¥} A| 1Ro]T= A
(Sigmoid kernel) 5°] °oH, SVM ¢ F9
TAARJA AxHA o th AB-E oS3 2
St HolHE o] &3t EFEAE A6}
3 &= f: Rn —{£l}e FAHS}ES o1, F
Mol FY2 F AE xER" y, = +12, x,€R",
v, = —12 FAG, xE 0‘%] B, wo} bt &
< AAdte ETE, we 7HeA W

AR
o)L, b= Hho]o] 2ol .

vi(w-x;+b) =1, Vx,;€AUB @)

As sjAsty] A A gAEd welA
< A (D 2 o9 be

[e]
L
L
L

Ar) Bl AARL AT HolHE HH 3t
A
q

ELrE r-ln

BHAARE 24
Trolal, x+= 85 ol H, xit support vec-

tors UERHTE
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Support Vector Machine2 0|83t 22t2l 2|79 S0{7|8t ZMHEREH

f(x, ai,b) =Yy (x X1)+b 8)

St HlolEl7F HIAEY o dEwFE 1A
of EHFUNORE o|FAA HFEAE ZAF Al
2 g len, nAdgEAdME 4 ®)F 2ol
Yehdth Kx - x)E 7885 sta dolg g
AP FHoE AFAZCEZN EHFTIE Yo
AyPor £ 7Hsd dgdolHAS Bt

1

—Eyioz‘K(x . Xi)+b ©)]

A (10 T ADE dERE, 4 (1 7}
$A3k RBF 792 e Aot

Support vectors x; —x,

.....,...' X X

x X X
¢ :; 1X X X X
“""i(j‘\ ~— ’—-:.,". X X
o ‘»,,»’x.. {0} ", X
X X
8] 7% otz
(@] (o) - A\ .
. w-x+b=1
3 OO OO o ‘. Aoz ol Ao
o w -.x +b=-1

(@l 1) SVM2| oJAIZE ZAlet olEl(Vapnik,
1995)

K(x, Xi):(X 'Xi+1)d (10)
. 2 B ATl EAUAS ol g8t HA ol &
Kios)=en|~50ox]  AD g i age g porlue gay
FRYL <18 29 Lo| AT AF =
Lyjyirteld AN = SVME &85t A Fe] tet FAA AHe e 2o
MNAE GaglEs AASAY ESEH, 95, & ) A E Ho|Huo] A2 T8 ofn}=d|
F, T, Aol T UGN TS T8 A Akl ©A ) g aAERE 535
S HolHE Agale AT B B4 BT 93 22YY = ALI.
(Z23), 284, 2012; Moraes et al., 2013). 3}, 2) A%E YFE ol&ste THA fFe 74
g 2R/MEY nusle BREAZ o025 Aol BT BRE 7 g HE BAST
= 7 Ass Holx o e A 3) AA A A YPE olEs BF FE2TF &
ARSI A Th(Y &S, A XIRE, 2014; Felipe ef al., 280 (stopword) S A AT e WMESE
2014; Silva et al., 2014). T QoWA AR Yo BQojEo| 3}
___________________ 8o =9 7
E BOo{FEE E - CHL7|4b 29|
il =50 A7 Ii . (]((:;Hgltt)js;d%ran.kmg)
-E—E)lkfﬂ @ 2| HEAM $ E 80 e E $ . (gi ';T;_f%r;_"k'."g) SVM =zAq
i 7|, ot
H (T =4 i (TF-IDF based ranking)
ﬁ LSS i =xtze ﬁ
g0 Bz AN
A —
EERT R
| 0| E{H] O] A “f| O E{ | O] 2

(1

g 2) EMTEM Soi7lEte] HYEFZYS T ATF= =
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Terms Based Sentiment Classification for Online Review
Using Support Vector Machine

Taewon Lee” - Tacho Hong**

Abstract

Customer reviews which include subjective opinions for the product or service in online store have
been generated rapidly and their influence on customers has become immense due to the widespread
usage of SNS. In addition, a number of studies have focused on opinion mining to analyze the positive
and negative opinions and get a better solution for customer support and sales. It is very important
to select the key terms which reflected the customers’ sentiment on the reviews for opinion mining.
We proposed a document-level terms-based sentiment classification model by select in the optimal
terms with part of speech tag. SVMs (Support vector machines) are utilized to build a predictor for
opinion mining and we used the combination of POS tag and four terms extraction methods for the
feature selection of SVM. To validate the proposed opinion mining model, we applied it to the cus-
tomer reviews on Amazon. We eliminated the unmeaning terms known as the stopwords and extracted
the useful terms by using part of speech tagging approach after crawling 80,000 reviews. The extracted
terms gained from document frequency, TF-IDF, information gain, chi-squared statistic were ranked
and 20 ranked terms were used to the feature of SVM model. Our experimental results show that the
performance of SVM model with four POS tags is superior to the benchmarked model, which are built
by extracting only adjective terms. In addition, the SVM model based on Chi-squared statistic for
opinion mining shows the most superior performance among SVM models with 4 different kinds of
terms extraction method. Our proposed opinion mining model is expected to improve customer service
and gain competitive advantage in online store.

Keywords: Opinion Mining, Sentiment Classification, Support Vector Machine

* Doctoral Candidate, College of Business Administration, Pusan National University
#% Professor, College of Business Administration, Pusan National University
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