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ABSTRACT

We propose a method to analyze the user reviews and ratings of the products in the
online shopping mall and automatically extracts the features of the products to determine
the characteristics of a product. By judging whether a rating is given by a specific feature
of a product, our method distributes the score to each feature. Conventional methods force
users to wastes time reading overflowing number of reviews and ratings to decide whether
to buy the product or not. Moreover, it is difficult to grasp the merits and demerits of
the product, because of the way reviews and ratings are provided. It is structured in a
way that it is impossible to decide which rating is given to the which characteristics of
the product. Therefore, in this paper, to resolve this problem, we propose a method to
automatically extract the feature of the product from the user review and distribute the
score to appropriate characteristics of the product by calculating the rating of each feature
from the overall rating. proposed method collects product reviews and ratings, conducts
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morphological analysis, and extracts features and emotional words of the products. In
addition, a method for determining the polarity of a sentence in which the feature appears
is given a weight value for each feature. results of the experiment and the questionnaires
comparing the existing methods show the usefulness of the proposed method. We also
validates the results by comparing the analysis conducted by the product review experts.

FNUE  AGA R, PR BA, 92E vholy, 4F AW, 53 3, FH )
User Review, Review Analysis, Text Mining, Product Review, Feature Extraction,
Rating Distribution

1. A # B 4 54E Aser FE8L ol
e 7beAE 2k Falel Zntete] Alw
AEMlF} ~vpEZ ] o QIE Yl 4 Fomm ARG T AARE B WS Al
of theh Aol solubiA ok dEe Qkstaral gt
A oAU Fujg 4= gls F o] =l AHEAE Barek BA dlolE g sk, 5
AU £FES T FES sk A2 A volHES Fea BA7IE o] 83t
S xelel|l A Fufjats REt AR A e 992 etk ARbete 4E 54 &
ToEA ok He st o] 88 = gl A = e T8 AEe] 54E &8, A
o] lovt AES o' AF B AHEE) A7F FoAd BA S ol&sto] 24 Sl el
= 5] wel fA vl A E g 7FEAE Foldth o5 Sof WidE waa
the whdo] gtk whebd tiiRe] Algabs =R R Oﬂﬁ‘iﬁ‘r.’i}% A ARl = S
e AR FA el 3AE xdte B YARNE FE] SAeR FESa, w
A T s 24En 2y, qutye] 54 J4E ol gt 54
el 2ot WS Sl Al W A of gt 7hEAE Folgie) nhAwte R A
W} Hrhe stetabr)ol e ofgj ol itk & o] A=A & =EolA Ajtele 54 FE
gelellq e TuE = e adEe T A 710 ekl agES Hladhs AL
3] Bol A8k, tivtro] B 2= A HEE RS B 84S AT
< fiel B Agste Fue +ddnt gk
g olefd agEEe e e F =] AL the a2k A2eAE T
to] WolF= FEAbo|EL ZhAR AL Alo] E = WA EAS gefsta, A3gelA o=
=0l EA7] el AREAE el A= Y d2sky] ffake] Aljbel= AE 54 FE
TR YRES Aol 54 Ed dw B el oigk W8-S tEt Aldel A=
545 Fetsbrld= oEEe A5 5 T ARE AAGt dExAE T 8
wHEbA] B =Rl A E ol e ES Al A Btk Ao E AR g5 A
2% g J=s AR gRE A6k 74 Aol el 7=t



/\]’%‘Z]— E]%‘—,E__ O]

fuy
R g =
KR —E= 2 .w
o] o o K m
35 N
& 2 o P = W oer ™
) o _mm B kR R
oo T T A : S I ]
™ Ls52 o+ T+ ,Aﬂw]o#a,,_i_.ﬂ_ﬂ dy AR T
= 5T 0 Fiogbﬂwmd.dmuioﬂqawéx‘71%5
o = 0 N X W %mowuL}ﬂﬂ%q,ﬁ
Laﬂr. oo S Ko A o - b T B 0 ]xu5or
R 0 Bags P9 & P Wt T ST &
2 A ee.m Ml]\/ﬂﬁ N mwlﬂ_ﬂmﬁio‘.w Uruﬂtubt N =
ﬂ__uw__/ﬂ ’ mmm L#Lﬂoﬂﬁb}ﬁwmﬂ_/ﬂ5‘7ﬂﬂiﬂl Wmﬂlmmﬂw_.m
~———— X ) 7 = _H‘ 2
TP i mmﬁémaﬁagwqmmwwmmm@
— B = = oy K T —_
A2 SRS w@@ﬂ%aa%%ﬂ%&%ﬁﬂwﬂ
B o - SCY ) @Hdrﬁrz O e g L5
- ¥ - = oW T 5 o~ ur 2 T oL R B
s o W o Eom%{ﬂ _@rﬂmﬂnu‘udug
oﬁaﬂw = 5 m%ﬁﬁ?ﬂhwuﬂ@%:E%ﬂ‘@
o - S o - <° ATH,NHJ_HNOV% R % B A w B
2 =) | L ﬂﬂa%éx%%%5@3@%@@4%
%l1Emeﬂﬂ.mﬂ LR s 2R
meAsLx aﬂrgodumo @7517:
XH oF o0 1 o B ™ m J) o T = X
= - i ko
= ® T = w5 ;txplzurm}
?él%% @ﬂ%qﬂﬁﬂ.lx
ogﬁEﬁuﬂWﬂAmﬂ 7Amﬂ1:m,A,ﬂﬂ
%u,ﬂﬂﬂ w < = o T < oA
}uvj ~ © =0 ™o )
,AO ﬁdﬂ;ovodl‘h EE f,‘mwl‘l
— ﬂi?#ﬂg. R DcTﬂC < M
X _— XO z.f aV,WI]F o _
- < - = Jfl = N ‘u.u —~ Ea — s 175 o T BT = R
™ ﬂ7%urds7. R - LMAI__&H%@%
- gwnwﬂ?%%u%.wrﬁrﬂ i}%ﬂﬂwoﬁ7637ﬁ H
R & PEERE R = N L
M = w & A W = X =7 m P _ 8= o R i -
— e = R o Yo = 2w N ~ ® X o B oh =
~ oH 4 X T N o N T D S To b il ujp = M o= T
]ﬂw._u R oo)A OA1—1_I _oz.CXoE it T o
_ 5 H o W i et n wir 7 - N &Ko oo I o WS % o
. g ﬂw:nﬂu}n_rm7dﬂd;§ o= A ﬂ17ﬁ%ﬂw,¥ﬂA§dr
N T ~ X ,WEZ ,Ul,mﬂ R — =) AT_;OL\LIZ:#O
.w.o %V;i%ﬂﬂﬂ%inﬂ%quﬂwmcsm:_wmﬂﬁu@ X o mﬂ_m
_ T 2 _—
- ° ml < Hp .Mﬂbt m#%ﬂro ~ & o A m@ Nﬁﬂmﬁwtmﬂmﬁdﬂﬂl 1@
K %W%Uruoﬂ%aerlzﬂﬁm g %oﬁﬂ\mmw_b
(DY X OM ‘_ﬂﬂ ﬂpl i MM ‘u.ArO mm & 5 Of HL N mmo ‘mﬂm U LC LU ,_lww‘_r \OI HWL &E HE O.f N
— do = H oo — A MR Ao ~ I S T B i) <O Nlo
i 5 ° 0 ~o b sk o ] S G ~or = N
o < Mo o g T W o y o~ o =T F = = N
ogﬂ%ﬁ%]@ﬂ%t1ﬂ%ﬂtwamq%Q%a¢
Eﬂ%oufﬂﬁzwmvhﬁ,wi S - ﬂu%%ﬁ_wwz
B g ~ — - 0
% N OF mll
= & 3 ;ﬂﬂszTﬂdul,u
B T ok Aawaamkl._ﬂ
Oq\_ﬂ.ﬂ R =
! Eoﬁeﬂ@ﬂﬁ
B o

g0 i3t FIHE o
gl

o

5

39
f(ﬂ SHEEl NS el
161 S Aol el

-

.

=
=

°]

=

=y
W orow

&2
o



68 =AY G A A22A A1

ofgl= MR|AE Algstar itk AR o=
<Figure 3> A & 4 A% ]
o] ‘P 44 ‘M|

A9 WAL GHE e AL
Fe F W oplet 4B PolT £ AE
540] nAHo} = Blol olef, WA T
4¥)o) 9l 57 ol9lol LA} Azkae
sS40 Y@ A5t was Raka 9l

Mgnan

{ ot emoiame wigoz ozwn 31

Fokkkk 55

(Figure 2) Sample Review Ul from
Naver Shopping

Hrtsl2| S 2E =E
= Uz
o LA 8 8 43
]2 W 23
2847 LA 8 8 L.E5)
714 W =3
A 3™ /53

(Figure 3) Sample Restaurant Review
Ul from MenupanDotCom

AA 71E w202 g gk B 3
W5 A Ao] ot <Figure 2>9F 7o) ‘Tlzt
VA, A 5o AEe] 54o) FHahe
2R EFete] BolFal dARE o]upA =
2ot FAE ded] ‘WHo] & oy A

pu
g
flo
r2

ol 3o
o, L
e £ o
AV

o o i 4z

m 4@%

SN

of

i)

X

> N F

01—4_1 -
n%rof%

o = 1r

o

2

2ty M rr
o g

m 9

O ol MEood ok

re
-4

oo o Borlr

e Bars

)
T8 s ey

fr ox My ro,

v N on
Sl
ol
=
2
ﬂHN'
r‘%
o

rir
ol

>~
>,
u
o

sto] 8- Qo HolFi



AR B E ol 8 AFE 5 FE 2 9 B2 6

oJm7t frakek A7le] 2Esketel AREARY] g H] 3L ALo] E HlH|[5]u vloly 33[16]7 2
e Eiske Aot o] 2l e g4 AlFehE dE Y
olelgt 7]&9] #el AFE EUE Song et Fol del= <Figure 5>9F 2l Al&AE]
al[23], Lee et al.[11]¢] A& FHaLste] 4+ Ae g g Bwe] ZAES] FHE H
o] gelA FEe] 5Aolgta AdEE FAU A2l A AT <Figure 2>9}F 2]
AHeS FESA, FEHA 24 S Sk g5 548 54o] X3 gRwhs HolFE g
o] S A g ej o] Mu| a5 Algatal vt dE 5o, AF
oA Al o AREAF B 9 o] YRE F YA 23 gRuhs B
BAE BAste] AEe 5AS Avew F TOAY A ] EHskE YRS HolF
oo #d Aok gE2A HHS 74 54 = YEE AFsta gl
of Zujate] WHOR HolFOoRM FE]
54 ot 4 ole WS Atke | messoo | [ Tes7 | [ Tessswo |
B =)
o @ -
3. 4E 54 333 AY ) “ ¢ -
e g el E—
3.1 HN|otut FE =4 7%
deAz CEEEEE 0= $0i4 EEEEEED

(Figure 4) Sample Product Feature

EXx == J O Es Q.
54 53 94 29 S Eel ARSAkl Extraction and Rating
A AskA; 3= AFERF UL o Aol o), AFE Distribution

yEYE 71242 2R/ UEY v ~ToP

?IJ s 42 Z0ie T h—
S22 e 2SN T EscHEE He2ls Zenfls IJILIEH\EZ -

2= Eoiay 11#7F | mees | 20150416
Z212000 2 M 012 HDUSCH s s 2D UL 2

F
AP

11#74 | g 2014-12-21
T ZOM0FE B 12410 500mm 2 HE D Rl okEeAlNl= ool ¥

u|u
=
'_5
i
ol
10
C
it
Wl
e
[
n
3
]
W
o
El

VUEDS | @ 2014-12-19
2 Tlis0l ol 20| S0 SUICL SR 2HE w#| DFE0| HF0H 'S SUICK D312 &2(0F 2 Jtel HE shs=2 201
2 EEPC ZE3 E=H S0RILICK S2rHl SUICIE IS BIshH & 0H 0FF ZS Lk

Sl ¥nag Y

yEe SEEDE | p 20141219
TES OIS AR I MNECRE~ 1210 HEUE D008~ DILUZISIIARBED| BEiD S0fe ~ CAFIS 6™ D 718715 2 90 AURLGE 2|
212+ Hakot REN 2 AIBstHER DN A 0S FHELCHHEHS < 2akila

(Figure 5) Excerpts from Product Comparison Site BB's Review of TESS-7000’




A}
A+

1o
E T
.

1

4
ko)

hud

bagh

0|

Fo] <Figure 4>}
S

ARG ALl A A

[

&

=
=

|

=

=<

3}
2+ Ul

Aol A
A

&
&

3

312 A22¢ A1

s}
<l

12 A

i

o

70

wﬂﬂﬂwmﬂoﬁ?l%@% T e W
R0 R i el R Noa T
ar AHLEE@E@%@%%E? = Hp B
B o ® o Ak g A= A R o A RO 595«
W.lm HT‘HA_I R ol o~ El wm.mlul
i mﬂﬂll o o 70 Eexﬂomrﬁ eﬂldl. mwmm
%dr.im@iﬂn@ﬂ%% NG B
Rl ELNERE Ty 2w i
H0 ufqﬁwﬂﬁﬁuﬁ_oﬂﬂ?uto#ie = <ie€ e |
oy MUW/ go Aomwlbt,nmoﬂu N o dp WM v mm gSe |
oS e T e m TR TE g %] §EE T
B T ow LT LT o oy W P2 BEEEE |
I RN A A A T iy
; A - SR ‘ - | £
I = a e s g =g T o = | 2
Moo <owr G T I R I =S - R “ m | m
DR g T W PR Ty e O D0 | s (|88 2
N T RRT e w3y oo™ | E|[88
® 5 T H T Tl T T T S Ol R
{ ® |
i £ ]
i ° o | |
18| E 3! B
TR o W R N KW WP X mmm mmm 28
— w3 T AR o e W™ Toooo O RE O oE g zw 2232 ge
M E B o, 1%M4#%m%ﬂ A i e
N n.rwl%?iq‘ﬂryw_. o o R B = 3| ! &
g P E e ol = X N T e 4 1d !
>§7ﬂ%g%§u%%‘%ﬂﬂL%}% 5 R
Bogrw®e oo gex Byl BX ol _

~ N = 7 A — ! ) — 1
SN I - S RGO T N N I PR
vmb%mrmﬂmmmo%m_i%ﬂ,ﬂig 5 W w18 i3 ||

o Do B Dok %o TR 52
<w_uw‘vmigl,ﬂ%wmrmmmmm_gw%&xomﬂmm 1 |

— X ~n O L X =n Moo % I T ]
T o= Nohop BRSO e Ry o
EE ke EE T sy
M%%WﬂwaE,MMTL#LMDW%M%W#ﬁ%

° Wp B R o] N X N =
%Nr@u%xjﬂ&ﬂ@@nwﬁ;fﬂwﬂﬂ?zgg@%
ﬂ\mucwemmmmmm,@lﬂo%qx_ﬂrmﬂﬁuﬂl‘olﬂau_ZTHOﬁo
i A N Ll R
7@Jd.lacn_Zﬁuriim,,ﬂo%,ﬂuo 1] R e
Tl Ho T T MoK FE oo o T o8 H T3 o or

(Figure 6) Product Feature Extraction System Architecture



Az =

E

-

A el A

T LT ™ e oM TE A W T WM oE N 3k
PEN W T B G I e (et
W [l S N i~ = No o) g 2 |
il fo S X = |

4 o 1 @Hmamﬂmwuﬂ?wﬁm ' g < B |
N oy = -_-— - = X E;OL. - I @D | =
T %E_WWEM%EUMVMWOQ 3 |8 3o B |
~ " H 2w AR R AN o 5 |88 o2 |2 !
: = le s weEa s E R 22 |3, [IEIE
ot PR Rl R I 2558 "
ECSO MECEECE szooaTn.__.Ha T ¢S . _
o ur W AT xE onw RS 2 iBE _
D G - e i S
%_7_._&06“ r Eﬂﬂ._omw&oavzééml
223% g Z7IETELTICF 0
],NOH 0 _ L T |V.S o
me%ma_d T o_eﬂﬂa«%Amumrﬂﬂde g B =
S oo o X M mTFgxdwEe® o= a3 L t< £
ﬂdﬂ_Lo b du%oio,@ X ~ o | B [
A LM N R |
<o 3 ™ o G0 o} o IF m ® T roN '8 & &

| © ale [

=92 4

| o P

L mmm=ad
o @ oo AT B B WA o BT
s HELREFRTD XTI T P R it s I e
B g F g WE gl sy ag Wk e “
Q.&.ﬂiEeo_nﬁﬁrmw%ﬂﬂnﬂﬂ&ﬂquvo |8 g5 & |
o - T B e M AR by W oW | & I 1E5 [28e| |
Eﬂﬂl%ﬂﬂn@iﬂ%ﬁ%&oﬂhegxm%%ﬂ = | 1ef mmm "
R AR NI U A NI 132 [FE
A T O R - | | i2F |
iy T LA§7ﬂoL_LAT£oﬂﬂoaATﬂux | = i Y. .
X W gy B W mw SR -y = gy W R e BB N M b e
ER g T G R R PR Ly T TS
ﬂWﬂquH;Ho_%wﬂmﬁ%%ﬂ%ﬂ%%ﬂ% e
%W%@H%% %%%%A%LEW7 g
uEHIHo,W‘DraEMeEzTﬂNﬂo%MMﬂ»u7_|MG_H1J|WM o
N o I SN o S N A
T I A i - G
L R VN - = R B T - B T X
T®WEHE AW T AT T RN MG

(Figure 7> Product Feature Extraction Processes



72 F=AAANGE A A229 A1

B, 214, B3-S 252 E o &dte] AEH
Eidsy

&Y oAt sk 22l e AlAE
oA Agste= B B B2 HEI 2
§ BepeA o] ofido] o] Fojxfof RE g
7o F55 & 57 vk wEbA olegk A4
S Aso® 7T F e 4 HolA H~
E E9I Selenium[18]& ©]&-3tt}. o] &

oA el ejrrgoly HTML B2 el 3l
= 92 E% A3 75EC] 25 o
Ao Ao HAE HolHE F5ah=d 4
gatrhal Akt

Selenium-> Python 3494 A2 URL
S Ea8) ) BekeA S A7) HTML H
7S o] gate] FEe] olF, dEe]
A& ¢ o Tjrxq °ﬂ/‘1 “%94 i

=3 diojE F <Figure 8>9]
AS7r 2t dAE Aty 7 A sk
£ o] g3to] v ANH 7 dAE 33

thez W21 7K 4 Eae SUHE Boujo oz B2 HLANZY SL0LHTn e -1

(Figure 8) Example of a Crawled
Review

(Table 1) Some of the Part of Speech
Tags from ‘KoKoMa’
Morphological Analyzer

Main oy
Division | Division . babili—
Cate— 1 9 Tag | Explaing ty
gory Tag
NNG | HEHA
NNA
NNP | LfHA}
AN i o
NN e
A N - NNB
e o=
NNM A}
NR NR FAL NR
NP NP g A NP
\'A% \'A% A \A%
VA VA ER VA
VXV | vz A}
VX VX
VXA | Bx GEA}
£ \ <A A7GAL,
VCP | A&4 xAH VCP
‘o
VC
4 AR,
VCN |  ¥&AF | VCN
oy
MDT | &4t #& AL
A A} MD MD
N MDN | 4 #H3A}
MAG | ¢RF HAF | MAG
FA MA
MAC | A% 5AF | MAC

Python 27 ellA] g0

7] 2]¢] KoNLPy 7] A&
/\Sgé}jr_ SR=a2

T,‘:_L)ﬁ X

d <Figure 8>

<Figure 9>¢} 2

ol 24 2

ok

R

AuAee 99
o g3kl Fela

Al o5 =



AHEA BHE o 8F 4E 5A F5 % BY B 7

GIZAIH SUH0| U0’ ~ ‘

({845, NNG), (, JX), (H2, VA), (I, ECE), (CIAt2l, NNG), (444}, NNG), (BtZ, NNG), (
8, XSV), (72, EFN), (E2, NNG), (<, JX), (2, UN). (2, JX), (012, VA), (L, ET
D), (%, NNG), (2, JX), (2%, NNG), (4, NNG), (22, NNG), (A, NNG), (0f, JKM), (=,
JX), (B2, NNG), (0], JKS), (231, VA), (L., ETD), (2, NNG), (0], JKS), (8, W), (]
2,EFN), (~, SO), (1, SF), (*, EMO)]

(Figure 9) Example of Morpheme
Analysis

AE BA A5E A a2
E4o] &3 B3] A4S T Aol 44
sojof gk, 7} 2 Hrbek HAE 17, Bl
10719] B0 o] Foi = Zlo] nploln)
A7te] B4 TR L 440l B

7
skl TR g 5
of, “ehar, =, oy, A o] & )
o = QtelA g FAe] v 5 Sl
8405 9Fojetar gt} <Figure 10> HH,
Lol sk WAL HARIE oMy 8’ 2
BAE VR ol g Wt Tl

of digh = 7k 9 W85 Edshs ol
PRZIA R, ThA 2 AR w2 Y
o e AP VR e R e e
F 7R v 5 olTh wEbA g3l V1E
SR FE e dAE Fds <Figure
10>7} 7o) 47019 BFo Faet & glrk
ARl AR Esrel 23 Bl
olef@ dAAY dHelE Tl A ol
o wFoR v ol vl Bol 2

o] gk

[ AS0| ABHR| D CIRtelE Ofu|R. ‘ C EIH"'E ol
‘ 7t HIWE|Dt HiS S WS L|C) l 7t42 HIMX2E ‘
&2 wELc

(Figure 10) Examples of Sentences
in Reviews

& "l o 2 <Figure 8> o]
A T £ dAlE e A9 <Figure
11>3 o] 379 &8s ] o= +
sttt <Figure 11>9] Aol A= wiEx
W2 TRl Y whSEkR 9 el A A
7} o] o|BE o] 7Fo R F N %

2 s

e AR TR
(FAYE Fola), CHIgge A% A
2 A F91e0] ok ol a1

(Figure 11) Sentence Splitting
Example

3.4.2 ¥ To] AA

o, PRE BEeR Jui S
3t oA ] ©ol(Nonword) S

dE 5o, ‘FaT, Y e g 2] ¥
o] GojolAY BV 2 ES ddste] A A
t}. <Figure 8>¢] oAl A= <Figure 12>¢}
ol '~ T B 7|5 E AATT

IS WI2D CIXIY) MArOIZ51RR SRAC FOUIR OKISHS SRNNTAN SYH0IALAD —‘”1\9
\‘_‘/ Nonword

[(HHSE B2 ), (Cixfel My BEsRR),
(5™ Foule), (ot

2 Al EY0 ot 2ol ulR))

(Figure 12) Example of Nonword
Removal




74 A=AAANGE A A22W A1

343 WAL B84k A 33

b

o
i
o
lo
2
>

<Figure 10>& %ol &
o} AFgALE] #Ads o
2 Fe s v ‘Ag, ‘At
ALe} PALE AT sl= Ao
oA Stk E3k Mol FARe fo]m-
HEh-, M2 e) o] FALE A Sk
AL Y g fol o) o] HEALE
s $AE Eoe

)
T

=4
L
s

o

o

o e

JR A ]

N

T
E

oft [t
lo,

o &
frtl
. © 1o

lu:

i oF M
.
e

>
of
1> oo

¥ ot

ol

&0
ot
Bu)
i
RS
oL
i)
2
A
)

olEd BAE P EE P4 F4a
$7b Qlek. o % 59, YT

Pl A9 U 2449 9

ﬁd
il

sk

s
& FAehs Aol 'Y =ejtket
dlMel Yie g d8AE
FAtoltt, wrebA FAbE o
Ash=thol e} HFE &

&

o,
=

oX
oo 2

>

=

o

=
et
ot i
oo
>
il
ol

FAL T WA A g §AeR &
stk wglh 7] AF{1elA] FEa 2o
2 A2 A T FHEAR FARS S
el & Qe FAlE gdsigith whebA
B s JEh B4 A3 T J8Abe)
AL S UEHE F e A0IE ALE
gtk o] #HAoA e T FolA £F
o] $A 9 A ois Add F JE P&
AR FAZE 3R 0] Q1A @b o] T
T BHEAoY o] wojzE st #
2 i dlolEoll A A A gt} <Figure 8>l
gk WAL FEA) AR & A <Table

[\
v
o
me
o

(Table 2) Nouns, Adjectives,
Adverbs Extraction

Emotional
Sentence Features
Words
WEE e wj< A=,
clAel A gl |
Rk A apg | T
FgE Fods ke ki
olHEHL A A A% A,
AZ A 0ol | @, |ok, ok
oh gl e | 99

—_

.
= gFo] Yulae] B F 4L BAL 5
rha Bk Gole] 7Y W AEEAL
g F3 4olsh Fue AT Qs
ol BaE A Alghee) Q) 43
3} 94 52 BAET 5 Uk Aol e
U, ¥ =R AE 34 2 ¥AL Bud 5
Q= G, FAE ol Z Bestel A8
o %] o] 0~59 2& nelstel G
Ash Aol g 4 % PO RS 0~T
Aels] 42 Htsa ol 4L heh

= o] o] g $=2lo| A ‘Polarity Score’ g}l
F7)ekt) AEEAME BEl S 7ol i
J 8o s 0~
I Alole] H4E H7)stwes gt
old “AoA g2 EAW <Figure 8>l
A AiezALE S8 42 ARE Fel 7
o] A48 Fos i, <Table 3>3 7Eo]
Polarity Score 47} F-oj €t}



(Table 3) Emotional Word

Definition
Emotional Words Polarity Score
A=A 0.9
RHE3) 1.0
53 0.9
o4 0.2
ofs} 0.1
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Cumulative Count of Emotional Words

Count of
Emotional Words
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Number of Items Collected

(Figure 13) Cumulative Number of
Emotional Words
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Product id <- id of the to be extracted
#Calculate Sentence Score
for id in Sentence:
if product_id == Product id:
if polarity.comment_id ==
sentence.comment_id
and polarity.sentence_id ==
sentence.sentence_id:
SentenceScore
<~ avg(polarity_score)
#Calculate Feature Score
for id in Noun:
if product_id == Product id:
if sentence.comment_id ==
noun.comment_id
and sentence.sentence_id ==
noun.sentence_id:
FeatureScore <-
UserGrade * 1/count(noun) * sentence_score
#Calculate Sum Feature Score
for id in Noun:
if product_id == Product id:
Sum Feature Score <-
sum(Feature Score)
#Max Min Normalization
for id in Noun:

Star Score <- (Sum Feature Score —

minScore)/(maxScore — minScore) * N

(Figure 14) Pseudo Code for Feature
Score Calculation
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Review 1 (r1)
Sentence (j1)
Sentence (j2)
Sentence (j3)
Sentence (j4)
Review 2 (r2)
Sentence (1) ;_____ vy vy T ;
sentence (2) | V(1) __ V(@) V@) |
Sentence (3 | V(1) V@) ]
Review3 () ___________________________
Sentence (j1) :_ Y v, :
Sentence (2) |____V(1)_ V() __ V@) ______|
Sentence (3 {____ V(1)_____ V@)
sentence () [ ______V()_____ V@ _____|
Sentence G5) | ____ V(1) ____ V@) ______ |

AR, 2t G 23 £ "5
Sentence Score& T3¢t} ol & £ <Figure
15>9} o] ahite] ZdiFel
25k, 3 WA 2R 47
A= 3] £ *ﬂ ‘jWH 2ol
o] EA5k= A F 127 E72] Sentence
ScoreE Z}7} :113}711 ot 5 1271¢] +4 o]
o= 12719 Sentence Score’} -3l It}
Sentence Scoret= 7t gl EAlahE IS
Uetl = F8AF 2 541 Polarity Score’ 9]
& Aol AR thro] et dE &
o] <Table 2>2] U] MA] F39 ‘o}L He
AF A A Al FYEol oFgk ol il

S o2 59 fob4]-, ‘ofst-"gke Aot
HE 131 989, A 74 dEx
Ao A Foldk Polarity Score’}t Z+2b 0.2

A, ‘0.1’ o] Sentence Scorei= o}z 2

o

N

a

of weh 22T g1540] e,

> Polarity Score(V,)
Sentence Score, ; = izt nJ D)

{0

O]

riollg el v e

g el 2lEre] jiA Sentence

Sentence Score: F-EAF E FA} 578}
= B Ae

Polarity Score: 74730] 74 2 A A4

VA L AL

)

Feature Score,; = User Grade X

count

X Sentence Score,

Keyword Score: B7} &5 A4

I: Review [

count: 3| Review 3§+ 7o x&¥
Keyword®] 7}<

User Grade: AF&A7F a9 A&l w7l

o174 User Gradex= atute] 2l froll sh
EAEHE B4 5 84S YER AL Count=
7} EAo] Z-lgk shuhe] glfrelA EAelgkar
== AR F lEelth Feature Scores
Tt o] User GradeZ Count= “WHrol&
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(Table 4) Sample Sum Feature Score

AHEA BRE o8 HE BH 35 L WY Bl 77

3.7 83 F& M ALt

A364d X A4S Sum Feature Scoret™
ofgfo} & 25 o]&ste] 0~N Afole] gk
o8 Aitsieieh. Aatsh BAS Hd-H A
37+ 8H(Max-Min Normalization)E ©]-&3Fc},
ol= AAIYE dolE e Hujgkd HAags ¢
T 9lom QEo T ol A4 FS shA 1L
=2 Fro® Aatst a5 ot of
g o] 2ol Sum Feature Score’t Sum
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Sun FeatureScore — Min(Sium Featwe Sore) ( 4)

sum Feature Soore' =
sum FEaure 0T =y bo(San Feature Sore)— Mn (sum Feature Sore)
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Feature | Count Score SES
(Table 5) Example of Feature
HlE | 26 (045+05+0.3+---+1.35) | 16.8 Extraction Results
Ol | 16 | (06+09+0.7+++065) | 48 Feature p—" Star Score
99| 8 | (045+0.075+1.2+--+0.3) | 876 ol 26 50
=PI 16 1.25
A% 8 (0.9+0.7+1.3+--+04) 6.36 e 3 210
|8 | (165+06+15++402) | 1072 Y 3 74
Aag | 4 (0.98+0.80+0.19+1.46) | 1.76 714 8 31
A% 2 093
A 2 (2.3+1.3) 1.8
A 2 0.31
oA 1 (0.78) 0.78 a7 1 0.0
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AN AE 71 Bla Aol wlu[4]e]
A AR/EAE BRe) E PRet BEE
Fgete] HAE dHolHE THn APS
AP AFOoT FUE RS e ¥
qate] djolejulo] o] AMet 7 B
A%, 7F RS 540 A5E Al AE
HQl 4EY 54L FEAE 2R AHS
At 492 918 ALET B <Table
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(Table 6) Experimental Environment

Item Environment
LA A A 0SX 1012
dlo]Ejul o] = Mysql 5.7
A5y 2 FEHA Selenium 2.7.0
2N BE + Python 2.7
£ 5 2 54
qg Python 2.7
A B4 Firefox 45.0.0

v} ez

B2 71(KoNLPy #7]A])

HAE HolHE T55t7] flsiA 7hd/H
A" =0 AE T PRt B2 AdE oA
2 o) Fhelae, A, da, BAe
etk 3 W2 Pythonol A iso] =] €
2E E[26]E o]&ste] fjulolAE ddsta,
HTML ej 1S £41ste] A& 3tk oln,
FEel Freagle JH/OA"E R dHAstke]

agsi 4 GHE Feh 24 39

1=} = =3 =2
BALE 2Za) o] B4 2EF HAE
HlolE] & <Figure 16>3} & 27|nke] Hlo]
Ef o] 2ol AF§] gkt
_| comment v
m pmdlfct hd comment_id BIGINT(20}
product_id INT(15) | T product_jd INT{15)
category VARCHAR(ZD) [+ 9 grade FLoAT
product_name VARCHAR(40) | comment VARCHAR(S000)
> >
I noun v
noun_jd INT(30)
! comment_id BIGINT(20)
? sentence_id BIGINT(S)
noun VARCHAR{40)
noun_score FLOAT
> ] sentence v
¥ comment_id BIGINT{20)
—J polarity v

sentence_id BIGINT(S)
polarity_jd INT (30)

? comment_id BIGINT(20)

sentence VARCHAR{S000)

sentence scare FLOAT
¥ sentence_id BIGINT(S) >

polarity V ARCHAR(40)
class VARCHAR(S)

polarity_score FLOAT
>

(Figure 16) ER Diagram of Test DB
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(Table 7) Experimental Environment

Result
Division Count
E 50
R 9,225
oK 3,704
ol 100

A B, s 57 3 ) 0]6 2,

QLA ASHAT| UVC-810 (HL20])

Bl& oo 434
A2 2.41
&Yy oo 5.0
A8 W0 136
7 w33

(Figure 17) Experiment Result 1
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<Table 8> 4 AW B2 AF S L AFH) QA 71 Axdne v A
4 %% 4% F 0718 AW Ugolt, B2 523 o $393tgrt <Table 9>
Abels AE B4 2E) Ade) f84 b AR A%E 42 wold. ‘Lol 4

(Figure 19> Some Reviews of the Product ‘Willster Sterilization Cleaner Konimax
(removable)’

(Table 8) Normalization of Feature Extraction Results

No Product Name Featuer | Star |Featuer| Star |Featuer| Star |Featuer| Star |Featuer| Star
1 Score| 1 Score| 1 |Score| 1 Score| 1  [Score
(SRR = — _

| s if‘z&fﬁ WEB0 | s | 5 | 29 25| 28 | 152 742 | 149 | 594 | 14
2 GMI "] AE7] XPB20-88S Hlj & 5 Agr | 327 | AZF | 306 | @9 | 249 | 9 | 241
3 GMI lUAe7] mluzsd E& Hlj 5 5 s 296 | #AF | 208 | FAF | 193 | & | 196
4 g A7) g47] WS-6600 e 5 g | 13 | AME | 106 AT | 096 | &5 | 079
5 A=A MHW-1009 Hj & 5 A | 28 | 744 | 276 | 2= | 22 |WTFA | 1.97
Belolg)7] kg a7 . _ 5 c s =

6 I?l\jﬂggg_h 9271 F99 | 5 | WA | 376 | WA (313 ¥ | 29 | AF |27
7| LG Ef =8AEY] FI362NCZ | vl 5 W 1436 | AA | 369 | 7IAF | 345 | AIE] | 295
8 LGAA dukdaal R-B141GD Hlj 5 5 |AFFA | 186 [ WH | 176 | A | 149 | FE | 1.21
9 |F2El AFAHAY] FUSAA (FE])| W1x 5 AL | 346 | vl | 346 | o1& | 301 | A | 267

=i} 2] =i} -
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3 2

11| o ”‘[if]g"] ,;E RS2 x| 5 | w228 |0 | 19| A8 | 185 | e | 149
12 %WSNb o] A& SHS-1321 A% 5 Wi | 246 | AFE | 186 | W | 146 | 7IAF | 131
13 HZ fd ~"okEn FV2520 e 5 28 | 438 | AHE | 398 | 714 | 3.26 | thElv] | 279
Pﬁ«*“%lﬂ gt Aty ~9 - 5 -

14| A E_;ng HEAT L e | 5 | 29 459 | A4 300 | A4 267 | @me | 251
15 2472 2~2"okgn] SR-5000 ENS 5 W | 45 | Wi | 266 | YA1| 249 | ThElR] | 235
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