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7l Ao

=
=
o

30
rU[o o Tr

=
4 oo Hr 2

% Tgo}oq A 337 wEol, |v](semantic
meaning)°ll RA A FHE EFHES AFst
A Pk o2 HY EY 13 BY 2=
A DOl ES A2 E3sla 9] w R =Y

AT

E3 shte] B0 g A9 oJr)7t EF
75 o] EA) 3t} olgle EXE 3L HH E
3o Fe] BAY oJus} T B
g olnlk EA0) ZaEo] Yok AL ¢

0
.31
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(Table 3) Topic merge problem wzhA o3 V|E BEY FE dugEY B
Topic 1 A S st el B2 8 2 £ dds
SR 0.0091 Ffof gt} o] & HHE EY 13 EF 20 &
2] 0.0041 At FAEE ol 5S st Exow 3y
mAels 00026 ste] B3 4% FEH 00, B9 30 EAshe
e 00009 Fat Tl BRY ERG 2] B
As 0.0006 % 5o} 9 6o 2230}
2whE 0.0006 K = TET
237 0.0006
271987 0.0006 (Table 5) Results of merge and split operations
g 0.0003 Topic 4 Topic 5 Topic 6
=914 0.0003 (merge) (split) (split)
Topic 2 ezl Beo]a R
BlE 0.0045 wE e B
axl 0.0029 EE s Ad=
<4 0.0011 25 Bl 7u
3H 0.0008 7127 <) Ex
Emky 0.0006 A=
Ay 0.0006 »ntE
et 0.0006 A1)
AZ 0.0003 w3
i 0.0003 Ay
A 0.0003 Z7]95HA
2 ls
. . Az
(Table 4) Topic split problem yoen
Topic 3
Bgo]a 0.0026
e 0.0008 EZojd B B3 So°] 9]
e 0.0007 = D ER o|FAHUYT. ol EFE B§
we 0.0006 Egolgt RED & €9, EFI={(7L, 03)
244 0.0003 I}, 0.2), (A, 0.2), (°1E, 0.2), (A71A,
i 00003 0.0l A £ Tojgo] oful7} gl vojE=
o= - FAEE Agolr, ol He we B
= 0.0003 g
Exdl 0.0003

48




TR B2 J|go] ME F@E ojold

33 ZYAE 7=

F 62313 32 Ao AL
o] o|AJelt}, o] g AHoi) B

E
a 1
o FE9 ERe TG WSS AN F 5

Hol BAL BRT 5 Y BTl PR}
o TEHUT. E 78 o9 Ze PHOE TEF
Ks AEate] Aol td gaAzel.

(Table 6) Example of topic words using LDA

Word of topic (w) Probability value (P(w))

Az 0.0046
slo|HE = 0.0044
An] 0.0035

F3) 0.0034

¢ 0.0049
7+&d 0.0021

of o] 0.0017

A 2-Hl 0.0017
BHol=2 0.0016

(Table 7) Example of sentimental dictionary in
the ‘performance’ aspect of k5

Word of topic Probability value
A 0.0007
= 0.0007
Positive 2ulE 0.0007
371983 0.0007
&% 0.0007
71 0.0004
AEZ 0.0004
Negative A4 0.0004
A4 0.0004
F=3 0.0007

9 B4 AAH, B9 JE T,
9 B9 34 00%, EF 74 00%

1A ZF FANA 27 B 2E(sy, ., s) &
297 S=SU{sy,..,5,}
39A: pos =0, neg =0
4GFA: for EFEO] teT
for & s€S
<F2 6>8 AME-3le] score(s,t) A4t
Zw'etokens(s) ~w'=t P(t)

|tokens(s)| +A-a
& H0] w' € tokens(s)| — | G H9] w' € tokens(s)|
. |tokens(s)|
<2 6>
if (score(s,t) > 0) pos + +
else neg + +
S5eAl: B A = PE_x100%, B A =
pos+neg
"% % 100%
pos+neg
duElE 27 ARyHHA, 7

Aol L,
|tokens(s)|-S tokens(s) &< tho] 7)5o)
T Ew'etorensis) »w'=e P(£) tokens(s) 3o

= who] wisk =9 T vle] vl 19} 2 ul,
to] & F PES EF UF otk F, =+
o A WA Fe B sol BAHE Dol
I U FE g talA g AetE
olth. A MA o] &% £4 59
= Q#Ael AZY. F MA FolA=

%o

L1/ QPR R}
B e o
P

—
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tokens(s) Yol = B ol o] 5o} ¥4
olel 1Sl AE Bol ACE e Aol
B4 ol 34 2ol 147}
3 g} A7} BobA
o3 wAs 5 WA 3ol A
& shepulgolth B ATo|AE
Agstel 2 A T A e

o i 4o

I
(=)
X 5o

¢

2 AT "I s=0
E]/\E Topk #4 &8 g

1A ZF EA A £ sy, 8
29l S=SU{sy,...,5;}
3 for EF O] teT
for + s€S
<F2 6> AFEEH] score(s,t) A4
Zw’etukens s)rw'=t P(t
.WSN(H (1-a)
| 5+ £Ff w' € tokens(s)| — | & o] w' € tokens(s)|
' |tokens(s)|

DT

<A 6>
47 score(s, t)oll <3

1 ==
597 Topk 34 9 ¥4 &4 =

50

B e Ay 98 F Al Asat 37
ToA F 4321709 AH_A &
Aoz AT E 82 Hil

ST AR 37 B4 BAE U

(Table 8) Data characteristics

Document creation
period

Number of

Type of Car documents

K5 1,585 20124 ~ 201613

SM5 1,379 20063 ~ 201613

oyt 1,357 20063 ~ 20163

4 2E FA A AlE, @A,
2 HREE FE3 $9 7lo]2=E SWRCHA

a St Fh=o] FE4 #4471
(Lee, S.W., 24 october, 2016)E A8-3}o] FE|A&
A4E :‘,:sg»g a1, Hlo]EjH|o] 2o A5 Th
EY 322 93] & 422 JGibbLDA(Phan,
X.H. and C.T Nguyen, 08 November, 2016)5 A}
&3ttt B9 AA S} A 752 723
o2 Wiy, B A5 A 7 29
2 Java ZE2IY AAE ALt FASA
oh LDAS] AAEES a9 go] AA g T
&t7] #l8ll PythonZ =1 " Ao AHE3}o]

EY A4S S43A T =5k Albete] ¢
TS 4S3H7] S8l 305 AA HEFRARE S
g EAZSA A s SpSS 214

=9

S =

< AAsHIH
hes

e

Bonferroni A% 7474
134 E]= Intel(R) Core(TM)

Aol A 7
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i7-47902.2 CPU A%< 3.60GHzol1, B|=
2~ A4 2] Ubuntu 15.1000 A4 A koS A3
sttt

42 A¥ Z3

42.1 BT DUEES 2[5t AIMEE A(X35

LDAE= Hl|o]| X ¢KBayes) &EZ DS AFE-3517]
o Zol] AFAEESQ] a9t p7F HEoE FoX
o e gtol ALTE A4 W EFY Ve B
oA Bko] AdTE EL W B 454 A
FAAEY FE o] AXT HH9 o9 pHE

A7) f8 EF dFA(topic coherence)S I1H
gt EY dAAdL EFS FASke dHolE
o] Al fFARRE SJm & ZHA AL A=A E A

3kth(Alters, N. and M. Stevenson, 2013).

Yicisn—1 sim(w;,wj)
i+1<jsn

w, B owiE EZ U dBolg o
sim(w,wy)e B3 U Aozl =y

olu] BAE ettt 183 dojEH o] 0]
Th(Wikipedia, accessed in 2017). dl& &% ‘cost’
o ‘price’s= A= BhEAITE, HIS2E R E A
Y ok webad =l ARSSHAE ccost’ S}
‘price’ 2] FrAM=(similarity)= =4 UERdTH &
9 TS oo gt Wt BE EFY

il

1>

(Table 9) Results of prior probabilities

a=0.1, f=0.3 | a=0.3, B=0.2 | a=0.5, B=0.1

Topic

0.074 0.073 0.067
coherence

¥ 102 K5, SMS5, optw] z2k-5xke] A5
oA &9 1078 ABEH gE FE
Uepdch ddolet &E s T8 EY

F2

_A_,]I,LJ
i}

x|
TS

Oord ofy
ol 31:(3
I
L

RO A
I g N 10 Ho
&égﬁﬂ-ﬁl'

( l'[]_?i_f
o o M

L oX I 30

ofr i
Moy o =
2 8@
fr
LR
g oL ot
R
ném&oziﬁ
Todo (T OHF R X 2 odl K

_ﬁ
q

¢

& 4= ok W) SM5 AHFA= A, o}

o ZsakE collofulolgt= Tholr) 7 wol
AFEHATE FH=L 2 K5, SM5, oty
A-sake] BN ) dfolgo] R AR T2
th= Aotk o]Ale 2} ApEAate] Aol sl
T2 Asatig g2 olopr| & dhal Ut
olt}, HkdHo] K5, SM5, opdt] z}Fa}ol A
I3A AR olgtE ©ole A EOA
FOE AuEHE wojoltt. oA BE AF

Apol| A QR ol @olE FEE R o|op]

ol off N L

s B ol9le] Fa, TiAel, 4, A
Mz Bo B9 9 & otk de b
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(Table 10) Example of topics labeled by ‘performance’

K5 SM5 AVANTE

" ot e | S| o oo | SO | o o e | Sty

1 2E 0.0041 Az 0.0034 of o} 0.0086

2 +&d 0.0038 A 0.0029 Az 0.0046

3 LS 0.0038 dld g o] g 0.0026 AUETE 0.0042

4 o) 0.0038 CVT 0.0025 NHTSA” 0.0036

5 EVY 0.0036 B 0.0019 aR 0.0036

6 7 0.0035 7% 0.0018 AlA 0.0035

7 2Elojgg? 0.0033 A 0.0015 EH2E 0.0031

8 HEl ] 0.0032 AR 0.0014 Az 0.0031

9 3| 2~ E9 0.0029 e 0.0013 A 0.0026

10 Az 0.0029 7z 0.0013 ol 0.0024
1) Az=AA: wle] FA0] Al A=A A F4E S5 A
2) CVT: F¢ ¥&7]
3) NHTSA: "l=rwgetd=, A5t S5 H2E Al
4) EV: A71A52)
5) 2~ElojR & AEe] v E Fa $AUS vtE 237X (Doopedia, Accessed in 2017)
6) MAE: S, F8 SFas FE/AET)A AR B
23 oqulzy By Ans wusy] ajfe] % =9 o A5 34 Bl vkt
B =RoldE 1 Asts gtk o ol 298¢ 58 7 A5 A% EFelA ow
g A3 Sl Buj= g Alo]EoA 7HA I} A 8 EE B4 dojESo] &A1, od TolE

Bl A9 oopr] HA] &A1 & A2
24tk =58 FH G gl Bge
FEol dEadsA Aelsih
423 B4 2EAI™ it
a9 4= Aeate] s EFOM 754 &
A ol ge] Aot AN AHE e

K5, SM5, opitd] 2-53te] s E5& UEhd
o ZF 2ol Sl= dole A dolE orsin,
AR AR R AdH Sod, @ofrt A
2ty o] s B3 Yo 283 dolE oudih
dE =9, IHAM Waolghs Bl Kot
AAH Y 9lon, W5 T} KS A-sAre] A

i
Hilﬂl of

O

52

Ir

o] th& Z}%‘M A5 BNz Fd}=AE
AA & 5 Aok THelA cantE DJOL
K5, SM5, O}HLHH] NA BT vERdT oA
Aeate] A =Y OHH ‘emErERs 34 T
7 QA ARBAES 7 AsAtel|] FFHOE o
W 2R :%ﬂoi B A sl &
AT T3 K5AFAA A= T4 Tojol s
olgh= @o7t EPH o2 Fdsta, tE AT
A A e YERA] @] wZol g olgte
AL KS AHsAmE A 2 e A
S & F Atk B ol AFAmid A
FPolghs wol7t Edstket, oA A Akl

574 Fiol B3 Aol FeHoE EA

AT

_1\1

>

m

O

ol

4«
4



TR B2 J|go] ME F@E ojold

pos words
K5 SM5
aos )
.M';‘gm; T (Cems )
T AVANTE '_'
—~ __' .
Cawe )

(Figure 4) Graph of positive and negative words in all topics labeled by

Ae ¢ 5 ok EH KA E
AFAS) G Wk B wolrt &

1% B34 KsAHEAo] Z2he B4
glel KsAHEA7} 2 A7

3ok @ e A &+ Uk

R
.

morg Tk
mloshrlm:l

AT—' Flr

ol
yiLO /’\
__.'

<}

ES

c

424 RSH £ 22 Hi AL

¥ 5 7 Bl Huj=d $7] AA S
A ekt 3L e FAHA HEs

FEA dE vEE UEl SR E ol
old AES st 7 AsAte] A, T,
gARlelM AHgAS0l sAH R Toh=A|,
ofud RAHom del=xE AAHor &
T Atk 2-eIA 2 ARsAke] s Bl o
& 5 7A HlarOl tE. K5AHsAe] sl
A AEARE S 52%2] TAAR] W8 olop]
SHAIL, SMSAFEARE 58%, obdtHl A-TAb=
46%3th. weEbA ARsake] AdedldE SMS,
K5, opdtd] 253t o= I Hl&o] w3ttt
53] opitw] AFAhs 4 HlERT F4 HE&

o] &kt Fao| Ffoll= A= F4 A <

neg words
Es ) (25 ) asga
(] SM3

ih- e -::

= I

M_EJ&I:_,' L 'M__EI_'_ o

AVANTE |

P
(=8 )

‘performance’

Aol FE o] FAUth K5 AHEAE 66%, SM5 A
EAE 86%, oFHHH AEAbE 94%E HA HlE
o] Ettth. Wkl ApEat tapRle] A-g-ol& 3
T 84%E T2 HEo] YdEHOoRE ioku}
AAH o2 A-Fake] s HARINA =

FY o] A= FA 18] i—'i%
S & ) =3 K5, SM5, obdtE AL &
ANA SM5 AsA7E e HARlA BhE &
TAEET 34 Blgo] EUAT FYAA KS

A2t Hlal] w2 4 HlES Bt

H]go] =11,

425 K=t ETO| ZM QoF 2}

19 55 53 AHsAte
A K5, SMS, opdt] z-F2te] 5B vl
Aoy, 7 EFA A A0 &S 3t
3= Aol £ o st} & 59, SM5 As
2ko] F3Yoll A BA Hlgo] wj$- =tk ofw o]
f W&ol FA v 225 ¢ & Jud
SMSE A|xste A= AbsakE e o
25 T F S Aotk

112 Ks A5 A% E79) 24 2ok A



Topic K5 SM5 AVANTE
neg
pos
Perfor pos ::; 42% 6% neo
52% pos
mance sa 54%
pos pos
pos 14% 6%
34%
Drive
;:59: neq neg
B86% 4%
neqg neg neq
18%6 8% 21%
Design
pos pos pos
82% 9296 T9%
(Figure 5) Pros and cons ratios of experimental vehicles
(Table 11) Positive and negative summaries in the ‘performance’ aspect of K5
Positive
Ranking Content Score
1 ZlopAg27) Kol Ao 2 fAdzS At 7]E 2.08H, 248 E 71E&EHA7 0.50003
2o 17818 9IS AEA F7HET ’
2 A AP AFog golFe o gz 0.50002
3 o] WiZ|Al28l-E AEstd viE e 4uE, EgE 08 LEHUYT 0.50001
4 ‘K5 HE GDi’e HlI7]%F dib] &2 £88 Adsie Az g2Atolde Fa =u A4
AES B2 FUAE AESE HEY 271ps, HAUEA 37.2kgm] S FEA 5T 0.50000
ek ARl ARG S FAl SR
5 BER 380mm 43 2Eo W= FAFAS ok BES A 0.50000
Negative
Ranking Content Score
1 k5 £Ahid” -0.50000
2 A & A agFUY 2H0lmwold 553 oW AdNHdIVY A% e A A 0.50000
olyA UFUTH )
3 71 FAE He AZWE At g £ oldeitt AEY -0.49999
4 Z17F 23 o197} gldsyth dEe] 53 o, 51t Qs Al ok, A5% 049999
AFERE W9} g -
5 Byola = 7o) ¥-&st= A Hyola A5 -0.49999

1) H¥E2: 57

AA A=A

2) Hid: 23 ] wdd ofs) 48 Akel= FZ(A shopping dictionary, accessed in 2017)

54




TR B2 J|go] ME F@E ojold

IE RoEt daugE 3
o) =
|

93} 7bg B 9) FHA BRE

Sk Avtolth, 8 WS Aot u)
JAce 59 59 Aoln, ¥4 de A
=R ERRCE DEI %

Al tja Wgolth. Am WA 29
254 BAS) gok ARE HeiFA T, oA
= 247 24 vgo] A8 YAFL & &
otk AW WA T A e =1 2
B 2o HsA

42.6 XS 2+ 2HHAR Hlm Z1

¥ 12+ K5AEAFS} opgi] 2454} 11e] s
Ego sjdehs A ES T EdS H
|AnB|

I |AuB|
2kl FAlo] AT dolE

O

23 A

= KsAEAe} ohi A%
£ Yehd 88 gtol

2, 22 e op) AEA AR 2VT wol

= KsAs Aol M e &

-

3128 KW, K5 A-sate} o
A]

) 23} Afeloll TolE & go] S35 &
Lok ER 3% wolrrks ¥4 wojst Fo)

(Table 12) Comparison of topic words between
K5 and AVANTE
(A: AVANTE’s sentimental dictionary,
B: K5’s sentimental dictionary)

AN B| |A—B| |B — 4|
AU B| [4] |B|
All words 0.0839 0.8717 0.805
Pos words 0.0843 0.8409 0.8679
Neg words 0.125 0.8462 0.7778

= ¢ T Ut 34 9ol F= K A
=i

P} B3 24 woje] S opute] A5}

4.2.7 HiQHdioto] S22 M0 CHSH MEXZAL Y
SAA é
39 62 ARMY(FE HFE FAEI A& 2
Folth, T-A A&HAHL AbgRle] HEH
o2 Ao ofg HEXA YHI v S
WEA 2345 4 F Al g SHelth
ol == Albiete] AHE A olsE F+ Q)
Aol gk oM, AL A T
54 vg& 4% soF A9 sty 215
T AsA el g SHEolth A& Qlof <1
dop et SEol B 96.70%°|th o] AL A
SHARY] TjFEo] Abte] 7|E HEZRAL
WHRg waA d3E 48 & v S
Zolt}, ols|=9] Aol KS, obitd, SM5 A}
2171 242 83.3%, 80%, 90%E 1¥ETh =
THS Btk Ao R A e A&
THA F9 80%, 66.7%, 73.3%7} A&ttt
SESIATE AEEA AFpollA Al 01611
ol vls HEAdE T TholA o W &
ES B9, I 992 ot 9f SM5 X}Ex}
o F3 B O] 1 B4 34 Aol A opdt]
AEALe] 2]l SHel vk Wgolgta B
AT AE ?i, “ghd 3

S o T

BT E o) ol B & 4 Utk ARZAE

204 014 439l 30WE o WYY
19 60 MEZA ATE BAH 02 %6

7] 915 ANOVA ¥413 A% A4E 459
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Speed
100

N

90 §
\

80 N
\

N

70 %
\

60 N
N

\

50 N
N

\

40 N\
N

\

30 N
N

20 %
N

N

10 %
\

0 N N

Disagree A little  Agree
agree

Disagree A little  Agree
agree agree

Accuracy

Disagree A little  Agree

NKS #SM5 =AVANTE

(Figure 6) Survey results of the proposed scheme

thKim, H.C et al, 2009). & 13, 14= ANOVA
A7 ASAA A g Aoty FHEATEE
A&, olsl s, BEgAolm, ale 7 AE<l
K5, SM5, opgte] AhEatolth, o] FF-2 0.050]
A, AFVHEL AR Y] AR SEY B
< Aol Ugride Asak ke AR
Tl Hte A grholth. ANOVA E4]¢lA]
214238 1.000, 3=+ 0.921, B2 0.226
o] FolgE= oldf we}, AFAF 7k AE
ol B Arpges AT S gt
S g Aok Y AEAf 2k HE S Ha
o] ojgA 22 A t] A% A Lotr7] 5
A ARE AABHATE AP A ol dnk

o
€]

l

l

F

—
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(Table 13) ANOVA analysis results

Significance
Sum of squares df Mean square F probability
Speed Intergroup .000 2 .000
Within-group 2.900 87 033 .000 1.000
Total 2.900 89
Intelligibility Intergroup 022 2 011
Within-group 11.800 87 136 082 921
Total 11.822 89
Accuracy Intergroup 622 2 311
Within-group 17.867 87 205 1.515 226
Total 18.489 89
(Table 14) Statistical test results
Mean o 95% confidence interval
Type of car | Type of car difference Standard Significance
0] 0] - error probability Threshold Upper
) value value
- olghu| .000 047 1.000 -12 12
SM5 .000 .047 1.000 -12 12
K5 .000 .047 1.000 -12 12
Speed AVANTE
SM5 .000 047 1.000 12 12
K5 .000 047 1.000 12 12
SM5
oFRim| .000 047 1.000 -12 12
oFgim| 033 .095 1.000 -20 27
K5
SM5 033 .095 1.000 -20 27
K5 -.033 .095 1.000 =27 20
Intelligibility AVANTE
SM5 .000 .095 1.000 =23 23
K5 -.033 .095 1.000 =27 20
SM5
opgkH| .000 .095 1.000 -23 23
- opRkm| 200 117 273 -.09 49
SM5 067 117 1.000 =22 35
K5 -.200 117 273 -49 09
Accuracy AVANTE
SM5 -.133 117 73 -4 15
K5 -0.67 117 1.000 -35 2
SM5
oFgim| 133 117 773 -15 2
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(Table 15) Positive and negative summaries in the ‘driving’ aspect K5

Positive
Ranking Content Score
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(Table 16) Positive and negative summaries in the ‘design’ aspect K5

Positive
Ranking Content Score
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(Table 17) Positive and negative summaries in the ‘performance’ aspect SM5

Postive
Ranking Content Score
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(Table 18) Positive and negative summaries in the ‘driving’ aspect SM5

Positive
Ranking Content Score
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(Table 19) Positive and negative summaries in the ‘design’ aspect SM5

Positive
Ranking Content Score
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(Table 20) Positive and negative summaries in the ‘performance’ aspect AVANTE

Positive
Ranking Content Score
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(Table 21) Positive and negative summaries in the ‘driving’ aspect AVANTE

Positive
Ranking Content Score
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(Table 22) Positive and negative summaries in the ‘design’ aspect AVANTE

Positive
Ranking Content Score
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Abstract

Latent topics-based product reputation mining

Sang-Min Park™ - Byung-Won On**

Data-drive analytics techniques have been recently applied to public surveys. Instead of simply
gathering survey results or expert opinions to research the preference for a recently launched product,
enterprises need a way to collect and analyze various types of online data and then accurately figure out

customer preferences.

In the main concept of existing data-based survey methods, the sentiment lexicon for a particular
domain is first constructed by domain experts who usually judge the positive, neutral, or negative meanings
of the frequently used words from the collected text documents. In order to research the preference for
a particular product, the existing approach collects (1) review posts, which are related to the product, from
several product review web sites; (2) extracts sentences (or phrases) in the collection after the
pre-processing step such as stemming and removal of stop words is performed; (3) classifies the polarity
(either positive or negative sense) of each sentence (or phrase) based on the sentiment lexicon; and (4)
estimates the positive and negative ratios of the product by dividing the total numbers of the positive and
negative sentences (or phrases) by the total number of the sentences (or phrases) in the collection.
Furthermore, the existing approach automatically finds important sentences (or phrases) including the
positive and negative meaning to/against the product. As a motivated example, given a product like Sonata
made by Hyundai Motors, customers often want to see the summary note including what positive points
are in the ‘car design’ aspect as well as what negative points are in thesame aspect. They also want to
gain more useful information regarding other aspects such as ‘car quality’, ‘car performance’, and ‘car
service.” Such an information will enable customers to make good choice when they attempt to purchase
brand-new vehicles. In addition, automobile makers will be able to figure out the preference and
positive/negative points for new models on market. In the near future, the weak points of the models will

be improved by the sentiment analysis. For this, the existing approach computes the sentiment score of each
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sentence (or phrase) and then selects top-k sentences (or phrases) with the highest positive and negative

SCOres.

However, the existing approach has several shortcomings and is limited to apply to real applications.
The main disadvantages of the existing approach is as follows:

(1) The main aspects (e.g., car design, quality, performance, and service) to a product (e.g., Hyundai
Sonata) are not considered. Through the sentiment analysis without considering aspects, as a
result, the summary note including the positive and negative ratios of the product and top-k
sentences (or phrases) with the highest sentiment scores in the entire corpus is just reported to
customers and car makers. This approach is not enough and main aspects of the target product
need to be considered in the sentiment analysis.

(2) In general, since the same word has different meanings across different domains, the sentiment
lexicon which is proper to each domain needs to be constructed. The efficient way to construct
the sentiment lexicon per domain is required because the sentiment lexicon construction is labor

intensive and time consuming.

To address the above problems, in this article, we propose a novel product reputation mining
algorithm that (1) extracts topics hidden in review documents written by customers; (2) mines main aspects
based on the extracted topics; (3) measures the positive and negative ratios of the product using the aspects;
and (4) presents the digest in which a few important sentences with the positive and negative meanings
are listed in each aspect. Unlike the existing approach, using hidden topics makes experts construct the
sentimental lexicon easily and quickly. Furthermore, reinforcing topic semantics, we can improve the
accuracy of the product reputation mining algorithms more largely than that of the existing approach. In
the experiments, we collected large review documents to the domestic vehicles such as K5, SMS5, and
Avante; measured the positive and negative ratios of the three cars; showed top-k positive and negative
summaries per aspect; and conducted statistical analysis. Our experimental results clearly show the

effectiveness of the proposed method, compared with the existing method.

Key Words : topic model, opinion mining, text summarization, data analytics, public survey
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