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Abstract

It is very important to analyze online customer reviews, which are small documents of writing
opinions or experiences about products or services, for both customers and companies because
the customers can get good informations and the companies can establish good marketing
strategies. In this paper, we did not propose only dependency network model which is tool for
analyzing online customer reviews, but also designed and implemented the system based on the
dependency network model. The dependency network model analyzes both subjective and
objective sentences, so that it can represent relative importance and relationship between the
nouns in the sentences. In the result of implementing, we recognized that relative importance and
relationship between the features of products or services, which can not be mined by opinion
mining, can be represented by the dependency network model.

B keyword : | Online Customer Review | Dependency Network | Frequency | Relationship | Opinion Mining |

.M 2 = 1 207 & stolsto] QIEUl ARE-AE o] A ehs

—

22}el 1AM E]H-E(online customer reviews)?] B4
QUL ol A o] oo} g, S A AAS et )0 &) (unstructured data)= ] Wi e A% =7}

* 0| =22 20094 MFLHEm sh=ci X[ HAtGol| o5t0 ATREUS

(This work was supported by the research grant of the Jeju National University in 2009)

TS #100813-001 AAtetzed 20104 108 26

HMeURL: 201049 088 13 WAXA: A2, e-mail : khkim@jejunu.ac.kr



HESY3 7]

zay
SORERR
o) 229

2

1

s
<l

J

X
<!

=

|

o] JARHIT

=
(<)

o] ] F8 AlE 2 Rold =, ylolH

7151
CEECDEREE

€ 20
(o]

=1
TripAdvisor(www.tripadvisor.com)©ll

b glek
#149], o

t

E9

[¢)

o ap Jo T o m B B0 0 R W W o o BT ™~
o T S 2B ladg BEE % b
D;;o,mﬂ qmﬁwm%q,ﬂw,ﬂuﬂ/ﬁ ﬁﬁMMﬂMmJAqm%'
9 X SRR L
i LaecEPLT S E RN e on
&z 3 B RONOP TR e L )
oA R Moo %o KB o T == = B,
B oz yFu¥T o ow X T L AT
zo WP =) w = N o B o = E Mo Noa o oy z oy Z
g JLobE FRpwPW I g R
Mo W X o XEFTgEEr=s Y THE T TP P
5 o W N o e P 5w o o O W o g A oo P
PE R Nom P S %2 O T
T oo 0 o) &o o) ﬁVumﬂ%? JlMﬂﬁLq%Lﬂ
T4 < I A A i N -
X - ~ = <R 7 ' X _ ——
S%MMAO Lﬂ.mwﬁbtmﬁﬂhcl_c*mooﬂe %O#Lmﬂ}mom%ﬂﬁﬂm
X R ML%LCH%UAMMMHI,,ZTW%M NH%EHC%_MM%%M
B L . B L AR
£Sor B REEEEizzios  SorioiRil
i LI S NI (= = =) Foois s g
B A VR T O VI T Y o0 BT w8
L CLC I _ LN T e X o T iy . o Ce I B S =
= = X oo - — o H T T e W T oW N Woh % 3 B &
) —_— S Pt _ —_— = wo — _ — ~
ﬂmm_lw_.ﬁ? .mxﬁ&rhtu%wOwﬂ.%ﬁzo7 WﬁafafuTHIMurwﬂﬂnﬂMzow
ST g B BT Z N 9w Eewmg i RIT YR
O oo o SN K RE R N E T o EM g o T AT
HA®amps SEFEATNg¥EE 0o ETF 55 L= o ® =T
53 : B . i 3 mb.nlﬁ = =
RS (Y g HdwPET s mFT ERE TR RE AR
= 2o WE g mﬂﬂ%%%dr%ﬂoﬁ_mgﬂmmmyﬁmmﬂlwﬂx%mﬂ
g T RELTs EFdRar g PxLweRnl A ®g LWy
— o B = = ~ —~ = W B — = o }Eﬁu va
< T MW T T S N oo M TS BT YR G Mo
"B o B O g oo oo W A o] = = e - ol T
B 7 o 2 B N T T 2y o C ooy o 8 o
ok Ao I 2R oy i P Tl - o Ty RO
PP Rrr FerEppa o Blxalauss5 "0 Tg
PEETHT ., =TEgbEn.dEIRMLTE RS e Ty
THSBETEF goSB g _oRTe PRET U UaPmel oy
TELTTE FELieXer LiiwaiaiziENBRLG
= T o} B ﬁblﬂ‘&&%]ow&uqﬂuxztoﬁ MEHL-E]HO,L]MA
PR T ®y WEh g _mAdT T AT PHT LRSS e Lo
RdXTWH e FoEEPIgATERATLIESTaapE RE
TET B WA Nwmr g E ooy ™SR
s e F I TR dET B IR g TTRETL 9 ol M E g T T
%%%ﬂaﬁx,mm zoﬂe_earmoﬂmoﬂjgoﬂﬂwm]@%ﬁ%aﬂwﬂﬁ?%
TEEWRBE ST go oms 2R FrPmgad Ty 2 g )
DR B S ETw o ®TFENSETHT LT RTNA T

19

S

}

(e}
il

e Al

L
L

]_

9

Redopal Al2~§1& 7Rt Al
e

=

=

L

L

ol 2.okn ]

9

&8

H7aE thekaiel A

=
=

HolE o glth

A

L

7§,E

1

ke
pa

of o

=
o

ojwl |



10 No. 11

2IEE83/=2%] '10 Vol,

ol

]_

S

oA A A7F Ak A5 EF

225

el 5

<9 1> M (degree of frequency)

.

L
L

}_

S

258

o

Far dek [91[10]¢11 4

9]

o] ot
A

U dvteldel

Rz

==

[e)
AE] 9] Yl (SentiwordNet)

=

=

12 Bg3to] ool FAolut

o
8t o

a

=

o AR

wir
»AO

I
NS

o
=n
!

e]
U

i

]

[e)
R8s

ee
wol7h &

]

A=
s

L
L

el

U
gl

745 Feleke] 27]6 A

Fhole}s
wois} /b7 "o}

=]
=

p

o, b~

CEEE RRELIE

19 Aol AAN S Qs At 2
k. A &

[e]

o~
T

o]
ol

el

Ak

<A9] 2> FHZ(degree of relationship)

el

2e) T2 HoA A Ask BAL BF A2 vk

o))
]

=

o

AA7}
A Zl

==

E

4
=

M2 3

L
L

of, T g7} e)

=

==

7 g BAHE ApeldlA

Ak ek

=
pu

=1}

HER3 2

EANMA
&4

o, ZhA e Mier) ) MRy o A

ofpy

Bt

[

BHole @

THAE WA el HaL A= 7HA A
olg] 84 FojA

L

L

]3]

ofmjo]c},

=
LE]

L

L

19,

o 7HE §Ado] ‘A7) EART
<A 9] 3> ¥4 (dependency)

7} A

E
=

=
T

&
pu

L
L

EREERIS

o

R oY

AU ES RS A

to mAEo] #

9

o 22kl ARl A

Aol o

3
W

I~
il

=

o

Al

L

L

3ke] f(A) > ty, £(B)

S

WAL A9t AL Bl o
t, fA) > {B), r(A,B) =t ¢ W, B

B—A:

=

ol ¥ Atk

¥

o]

L

171 oz

°

A o

25l M At

=
&

7z

E],O

o}

<9 4> FH MESA

olmz F&dH

e

)
4r



S44 YET Titol 220 TN BMAAY M7 2 7H 33

tholoj 12
{B—>A|AEN,BEN N& g3 ¢tol] o1& WAL
9 J3 O

a3 1. 354 UEANI o

V. AJARIAA

1 B4 ussa
2ME 54 MESaY AHAAES
] 71]/‘]5 <kl A EH

- dlojEjue] 2o A
: dojele|nR2 A7
(preprocessing) < %0}01 A dlolEl AAF 9
2 HgEch A gA FolA g2ERAe] 7

FAEL a0 FEREAY 2t 7 dojE

o]y el FETRERE WAL T
Eg] BAZFE] WAl @sls dolso] F
glolE Fejo] AAY sdol AT

E
o
B

o 1S ol i o

|

=2

LI

4 VENT BHIY FodelE BAY 3
o 7} uw%oﬂ Hlstel BleEs} ARk 3 S BAL

b ARERA B4 MEQ B

il e

i

caemeag|  |GRAWE

(Crawl Reviews)

U

LM

dlolesiolx

B2l

lol=eol=

IEHO| AR S

8

dolg E=20] 2 T S=d

o= =S

HRI2| S22y ) H&,gﬂl
| - N S

nEEE

==L MES

HlolE 44710 eJale] 17
i}

5ol AhAler). Al nAe = 7} gh
e Tl skl T RED 9
Az g}, FETREDE AR 7 golo
FAE @ o] TREAR nAREe] 4%
olty. #AFsY Ve TETZEYE dE9d
2 3] WAIES FESta 7 uE Rl &k HA
5 WA A9 7 Yol &ATIHEA BAT 3
S QA 2 YEYA AA7E o R e
zt gargo] A A U PR sho] 7}
BARE] WIEe} thE mAlete] BEEE Adehd
A F54 HESAE AT

(2% 4= SAGSAYA7)9) Akl dugE
S vEhl slvk R A REe 13 Co
7 aAE R o2HE YA nE FEeha B
A N9 gz io Adsta ek



34 SIRIEHEXSE|=2X|'10 Vol. 10 No. 11

Y2 PREME 1Y e
52 BAYE N
FRRME DUARERVE| YNSE FEOI0 FATIU N 4y

while each ¢rin C{
[* cie Colo|l U= 2t nMa|RE ¥/
find M, Nig...Mim in 17 ;
I* np= ool Q= BAL*/
[* m2 Ne| &4 %/
insert into N values(m, Niz...Mm );
}
END

& 7} update™ %, likeAAEAFE o] &8t QITH(78 el
A1 98). 1084 f= A ne] EARNEFE 90|38}
I total> LA NFE YERNEZ dof(degree of
frequency)= ;] BIEE7F Ak 118)0l A ZF EALe]
Wi E = 2709 44 noun¥ freq= TAE M2

AE 3+ NColl Atsl€ch

0

2t Tl

£ BAYELU NC

BAFEY Noi| U= 2t AL ERI=+E MG BAFs
NCoi|

BEGIN

1 total = rec# of M

2 while each in N
3 while each nyin ri
4 it (my O nuih{

[* ri= No| 2t 2=E ¥/
I* nie i ZH &4 2/

5 f=0;
6 for (k = 1; k < m; k++){
[* m2 A= &4 £ ¥/
7 select count(*) as ¢ from N where ax like ny
1* a= HZES 2t &M%/
8 update N set ak = null where ax like ny
9 f=f+t /M= YA gel B8 Yz

} /* end of if */
10 dof = f/total; /| dof : degree of frequency
11 insert into NC(noun, freq) values(ny dof);
} [*end of if ¥/
} /* end of while */
} I* end of while */
END

(1" 5l SHUENAYE79] #HE AR
A} #AE

Eoll thak 7Nl daglss

3d NCo 7z Hi= ne AR
rinoun®] 3k WIWE 1 freqs E3H3IC) ronound &
HE HAMES st 1 AHAEE Ae] ¢35t
WA #AAEHI NeZRE rnounol thek H NVE
A H43)). NVolA rnoun ©]¢]2] HAME rjnoun
o] FEWE {5 AR th363 oA 1138), NV A
Ae == =21 total?} 7 r.noun®} rinoun Ae]e] #+
HA % dor(degree of relationship)S A4k 4= AtH(13
3. dore] HA2¥HE R 39 rnound r.nount
dord} M E&A vES Aol E3FHC

2l rAEEH NC
B3 324 dega

NC Aofl 9l 2t BALS Afo|o] BRIZE AMI0 24 UEYaS
sict

BEGIN

1 while each rrin NC
[* = NCQ 2t ¥BE, 1< i < rect# of NC */
2 if (nfreg = t) { [* 2 AlARIEE ¥/
3 =i+t
4 create & NV (select * from N
where &k like rnoun from M;
I* ak= NO| AZEQ| 2t £ ¥/

5 total = rec# of NV;
6 while each 7 in NC {

/*i+1 < j < rec# of NC */
7 f=0;
8 for (k = 1; k < m; k++{

[* m2 2lZEe 44 4 ¥/
9 select count(*) as ¢ from NV

where & like rnoun,
10 f=1f+t [/[f= BAlri.noune| &3 Hiz4
11 } I* end of for */
12 dor = f/total; /* dor : degree of relationship */
13 if (dor = to) [* tr= AARBE ¥/
14 add (r.noun, rinoun) with (r.freq, don
to ZHMUEYT;

15 }  /* end of while */

16 } [* end of if */
17 } [* end of while */

END
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