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ABSTRACT

Purpose: This study analyzes automobile quality review data to develop alternative analytical method of in—
formal data. Existing methods to analyze informal data are based mainly on the frequency of informal data,
however, this research tries to use correlation information of each informal data.

Method: After sentimental analysis to acquire the user information for automobile products, three classification
methods, that is, naive Bayes, random forest, and support vector machine, were employed to accurately classi—
fy the informal user opinions with respect to automobile qualities. Additionally, Word2vec was applied to
discover correlated information about informal data.

Result: As applicative results of three classification methods, random forest method shows most effective
results compared to the other classification methods. Word2vec method manages to discover closest relevant
data with automobile components.

Conclusion: The proposed method shows its effectiveness in terms of accuracy and sensitivity on the analysis
of informal quality data, however, only two sentiments (positive or negative) can be categorized due to human
errors. Further studies are required to derive more sentiments to accurately classify informal quality data.

Word2vec method also shows comparative results to discover the relevance of components precisely.
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Figure 3. Random forest



Lee et al : Informal Quality Data Analysis via Sentimental analysis and Word2vec method 121

A Fo2Ee As o] ARHE T Ho= ekl 4 gk Aus 2.5 tE Equation 4% F
s B Aol o] ARIATE AL AL Pgel Gk FasE izt o Aol EAFLL. of 1)
q =

[e] T
AH L AEE P9I oR Qlste] 7t oabdA Ee] Alele] AR &Y 4 Sdth

Equation (4)

Equation (4)914 p

T E
T e R S R -f:—zgf:% 9

margin M(X,Y)= P( )792 Y)—max,,_ P( }Afez Z) Equation (5)

Equation (5)°l14] 2;% AR Gzl A OZFE Ei7]el &l dS5E Xo ehRA, npxigho] AASS
Fol7 % X2 B3] =8 7lsAlo] S718tHPang, 2006, 283-287). WY EH~EQ] 993}S 93 WY
dlolg o] FHIgo] L=, == 87 (Bagging: bootstrap aggregating) Wy} 99]== 24 3HRandomized
node optimization)®] 2 AF&-Ht} vi7(Bagging)S Bootstrap aggregating W9 oA 24 LEAEZDS 5
w4e SEE 2 ut doly o riy A or MEYS 3 FHUoHE 7| 2AQ AU A8
3o BFH71E A= o) o=t H 43K (Randomized node optimization) WH-S AA AU A 2z
Zho| WrojAl= wtd el the 22 volHEs &1 dlolEd ofn| iRyl e Sz sdH=
SR EFetEA AT o] WS Fote] thAR] djdsh= tlolEE 7 Zol| sjdshe m=o) o] HolH

BF3PAA ElolE S T 7= Walo|t) mEk Bk o] gAbAA U] AAE glol] Y8t 7 mEE
JeojH oz AA 3,

o
A

2.5, AZE 9E WAl (Support vector machine)

A FEE WME] wAl(Support vector machine)& 714 d<5(Machine learning)ol| A AL&E+= 3 7|HoEx FEl
A, A5 FAS S AEdhy Bdow o]y folo HEH 1 e duEF F ket F2 07 dlolH
TS vg o2 A2 dlo]E7} o= HlolE WM e &l AAste 2% ‘ﬁ(HyDerplane) 7 NP EF &
g /‘}%6}3}. B —Erfﬂoﬂ’\ib g *1”5 H"H HAS -ﬁ%ﬂﬁiﬁ x 8«?‘3—*}‘3 N % Jﬁﬂ Pﬂ 5
A7)

& Aslok Ak <2y 2>9F o] N Ale]=E 71 o1 EREAE 7S W, 7} dl OlEi Xell &4 EP—E
Yol g glolEs A o 3tk ol Tl A% 77

Equation (6)914 wek b= 22} He] w7 el & 5 9l

T
o,
>,
il
o
obl
r_lr'
2
&
o,
1>
o
N
Y
o
-
&l
i
_1
54
o

wezx+b=0 Equation (6)



122 J Korean Soc Qual Manag \ol. 45, No. 1: 117—128, March 2017

el wlolE 2,9 2,7k 7 oAbAA Aol SRR s et e Ao vkl 4 glom et Lol

8 & & Aok Equation (7)el14 o] 00] ¥7] $lst] we] WaFo] xoofof gt}
wez,+b=0
=we (z,—z,)=0 Equation (7)
we x, +b=0

Equation (6)= $ato] <13 2>l 3= oAb A Al f4Ag & dloly (z,), 22la Ui HlolE (z)ol ¥
A vt o] vebd 5 Sl
wez, +b=k

= k>0, K <0 Equation (8)
we T, +b= K

o A& Fatol 41 vojelst vmulolels] Fe|2F 2] + 15} -12 FoI ATk shgel dole] Uel e Fels

B1 o -
B ) L 4
- e
e e
- = — @
— bz
L ~ . ——
- | bas
| \-\
-
- \‘\\I:T\‘Ial' i N b1q
o
b12
Figure 4. Support vector machine
y= {1 ’ %f we z+b>0 Equation (9)
-1, 1fwe 2+ <0

Equation (10)



Lee et al : Informal Quality Data Analysis via Sentimental analysis and Word2vec method 123

oA AAle] e o ¥ zgwel Aol olale] Thest o] Ukl b ol SR vele 12 @y, byol
A dole 4e 3,2 & ol o) F Abajel vl dE T3 2ol AR 4 Rlen o2 AYjsr|ne
_/’\__

el HolHE &7

Margin d= ﬁ Equation (11)
A

2.5 H|1AE dlojg EHE 9t Word2vec HHi

0

O

Word2vec W& 4} & wolE ¥E ez FA31)7]= deld WY T shuz o] WS F3 E—ﬂ—/—\—E
2 nAE HeolHE HAx FWel yekd & Aok BE oY dWol2FE g dolE F58= CBOW 2
(Continuous bag of words model)¥} &+ ©@ro] 2 H-H of 2] W& 53} skip—gram 28] £}, Word2vec
W o]efel i Yl AE tlo]B & WE|Slel= Wao] oy EASHAIT, Word2vec o] 2|3 WHoll A & i E o
woj o] ofm|E tol7} opd o] A& WHFHE Fdsks W o RN B34e /g FAWN ofUe} OE ol E
FFete FEAXNE 7& FssA ik okelel <a¥ 3>& Mikolov et al. (2013)°] A9kt CBOWS}
Skip—gram E.&ol| thak 7jd =o|t)

i

Input Layer (Wysn)

X1k “
\\
. Projection Layer (W'ywx) Output layer
N

Xok - /§ hi - Yi

yd N-dim V-dim
XCk

CxV-dim
Figure 5. Continuous bag of words model
o] CBOW 2&8< 12 Z(Input layer), FA} S(Projection layer) 2 &2 Z(Output layer) 0.2 o]F0iz] gl o

oo X
o

o, Qg Zof] 9 RE dolSo] FEHOR AMRHE VXN A7]9 $A} fH S Bt} o] 2o N A8
HE) 9] ol5 Uehlr o] F FAF oM &8 For & ul, NX V 2719 7154 8 WE Ahga. 99
oA H“Ei:?z}fﬁ HolHE FALE F dlolele] Fg Tl FA F& AR o] F A 3E WE AgE
5 &Y Zo B Fafol & do]E o=t} ofg] <2 4>9] Skip-gram B % H]SE W48 whE X9k CBOW



124 J Korean Soc Qual Manag \ol. 45, No. 1: 117—128, March 2017

BFAAT B e dolHE elSahs W0l ohlet & Hol= e AwAS Fal ofd HolF dlZshs g0l

:L

Output Layer (Wy«y)

b Yk

Input Layer (Wyxy) Projection Layer (erxN,)/

-
X1k > h; i Y2k

Yk
CxV-dim

Figure 6. Skip—gram model
3. 4% 2 dole A

B Aol M ngE dlolH ] Abgke] AnjAk 54 2l vlolElol A wo] o] wltegs ARG ko] tijko m A 7+
aHoleh. HALOIAM Al&3h & 4,34770] Ak F4 3371 dlol el thste] 7424 W
Agagieh & F27L HolEl = 47%9] 744 97, 21%9 384 o 2 32%°] THA e
& lste] &84 FA4A 46?% S8A A AT volHe AA, A Y
| E

2]
, e 2z
=

by~ Ke)

o

to Mz
_1>~
B
=
o
=
[oR
)
<
@
(@]
o
i)
o ©
2
OFO

HU
o
u
2
2

rot
40
w
N
N
>
M

0%, test setg 20% stdslo] A3 33]'
5—%@@}5% YERRARE =5 wlo] et E5/719] 4
EF719 Aol Az o] f-2 4 Ho| Xk XA 7} HlolE

my X Hf @ ofe o
fo 2 ro rf du &

=

o

=)

jan}

0Q

w

@

O

o

>

oo

mlo
=
(@]
=
[N
[\\.}
<
D
O
O
e,
o
A
ul)\
=2
1o
)
_O|L
¥
o

ki
Word2vec®] AMHEM %A ARESE A4 7belelE] F 44 oA
Word2vec &ag]52] a349l A3 =& 93| parsing ¥ EL
& =Foky aFglvh 2elu Parsing S ¥ARE AAAL 7F RIS 7]%2% &}o] @,%g&i Qlato] <7 Y
O ISR AAHJS A5, BA AAAL] AA 9 ofEgo] AdiTh

o] S5 dE Fall FAA dolok 54 WALE AAste] AR o135 FE A EwALRES sete 4 9l
At A& 5ol M FAA @oiQl ‘Poor' o} 7FE o] 2 Woj=A HEAF AAHY, o]5 17 BRAES
£ dAIZ4 ‘Navigation/Blue link’el] tjsteo] ‘Control’e] 7P & A S Fton= 7b ot
ofo tigh A F-Eell gk F8H JAs AT + AUk

E
il
N
)
o
=
(7
-(N
1o
it
l-«ﬂ
>

_l



Lee et al : Informal Quality Data Analysis via Sentimental analysis and Word2vec method 125

4. 2% 23}

WAAEA S B FHA A4S AT F 4,347/ 17 dlo]E 9] 68%°l d|Fshe 24 2 FAHoE BFE
dole F 90%% ¥ volE R &&3la, U] 10%E A5 vlolHZE 314 3714 WS 44, BFE 2AA8
o B A AYE g AES 483 4 47} 86.2%° AL 7H & Ao Btk ole AXE WH w4ila
N3 AeS BolA gk wizhol] $hale] oF 95.9% =M A EE WE Al 92.9%1 T} B %S Bolal gk

Word2vecs 483 A= tha3t 2ol Uehlin 8 544 o9 whg dolE A 5= vk o5 A&
3lo] F-AA ol wro](‘poor’, ‘noise’) EBH AN ‘navigation’, ‘blue-link)E A, wAE ALES obst 4= 919]

= H
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Table 1. Classification of sentimental analysis data and accuracy comparison

Naive Bayesian Random forest Support vector machine
positive | negative positive | negative positive | negative
Predicted . .. ..
positive 70 0 positive 44 26 positive 48 22
value

negative 169 0 negative 7 162 negative 12 157

Classification

29.3 86.2 85.8
accuracy(%)

ot o] <Table 2>& 3JAL] 4] o Bl Aule] tiate] 7o) Bk do|HE A3 Z3E vehdit), wol
‘Poor’®] 7%, A2 AE F HolHE AlTe H3|ALeL 7P Aate] 12|, o]= FAA dlolyuks WA aest
o] £33 Avfolt} v} o7 APA 1S wolE ‘Service'9t ‘Dealer’ 2k & 4= ] o]0l ulel ‘H' 3|Ale] tjh
Au| 2 Algell digte] A 2 deol] st} EAZF AVIES GA 73S ¢ AL ol @] dE o] Anlx
Agel FARE 18E F Ak o= F4

449 oA FEa0] BAFH AN dole] ARy TFegon
[e)

2, ‘Service’?} ‘Dealer’ 7} @ojatel] digh An|zte] FAAQ 2472 28 ¢ IS Aoz F5 7Me3slth
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Table 2. Consumer complaints predicted by Word2vec

‘H My Car Very | Service | About | Dealer | Feature | Interior | Before
roor 0.99 0.99 0.99 0.99 0.99 0.99 0.98 0.98 0.98 0.97
' Door After Driving | During Road Rear Engine Front Only Trunk
Noise 0.99 0.99 0.99 0.99 0.98 0.98 0.98 0,98 0.98 0.98
Navi Control Easy Not a Noise About ‘o Only While Start
gation 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.99 0.98 0.98
Blue | Sounds | Window | ‘H’ Need | Control | Mirror | With | Vehicle | and Use
link 099 | 099 | 098 | 098 | 098 | 098 | 098 | 098 | 098 | 098
5. 2% 0 ¥F A7
2 Aol Bedl volel MRS ALgalel v 4 HolES HAER wete] tlkonA ARAL A g
ato] EAE Addstarat siolvk 2kgke] a7 Au] 2z vloBlE A8, ANk &olhE fla o B FAE A gl
2y dlo]HE B, A 23 52 AR s Bk &5 AEe s oldl 1 vlofE o] IHEA ARE
<= o Adske B, S5 584 349 Vi, £F 58 A4 18 U, g5 TR g% ARgste 24
AAletazt gt & ohE A8 Rl Word2vecd] A9 @olo] A¥AdE A 3 ¢ AE TFe RS AESL
™, o]& &3 F& §-3%<2 Navigation©]H Blue linkell thet EAHS =5 5 AT ojds W& Ef 17
=9 AFl gk T4 B 4 258 5 s AR 7dgth Word2vecs ARESE] Wolo A&
Fotr 7l sl W, AR vlolEvke] A% arefshqlaL, gk A A wola=7} 100,0007] ol s Lo ®
M o] el Adido]  ApolE HolA ¥ vHE Hlt
olgfd TS Hekalr] ko] Word2vee WHAlE F U B sk A7) aA) &b, )
2 dlolEl o] 35 T3 SEUeS AL = 3 A ElolE EAjRke] ofy
2t 284 oy A& w4 Adste] wo ko] Al e A BAE ddgstaat g
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