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Abstract Online customer review data can be easily collected on the Internet and also they
describe sentimental evaluation of a product in different aspects. Previous sentiment analysis
studies evaluate the degree of sentiment with review data, which may have multiple sentences
describing different product aspects. Since different aspects of a product can be described in a
sentence, the proposed method suggested analyzing a sentence to build a pair of a product
aspect terms and sentimental terms. Bidirectional LSTM and CRF algorithms were used in this
paper. A pair of aspect terms and sentimental terms are evaluated by pre—defined evaluation
rules. The paper suggested using the result of evaulation as inputs of QFD, so that the
quantified customer voices effect on the requirements of a new product. Online reviews for a
hair dryer were used as an example showing that the proposed approach can derive reasonable
sentiment analysis results.
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1. 2 (Basiri and Kabiri, 2017). #<7h4 2 <
S 282 AEH doHE & A

[e]

eglel £ Eo] A FHAAN LRSS @4l A BAES S AlFel dig durE<d
A 5ol Fujg A F dig AEES T A A AEE gotstax 5 tH(Sarawgi and
mjz} 9 g2 2uASy A Ee e AL Pathak, 2017). HIolE 2kl AEE A
ety AEska vk 2l AEE ud gk AARTE 2R Wl EA8ts T8 SA4E
delg 7t F5tiA sld Boolees =5 A of S Ttk Aol FEtd &4 T
I A £ T8 ZF 4 AL Ao 7 724 B2 (Aspect-Based Sentiment Analysis:
o= 3 9t} ABSA) A= 78T

A MEAELS 29 A2](Voice of Customer: ABSA+ A ‘$4 FF, 'FE=9 54 7HH
VOO)E E53l7] 98], 9uk AlgA Sl A A g BR, FEE 40 g g HobE
5 222 APE AL AR HAE AGS A TAE o] Adth(Pontiki et al, 2016). —1gx
atol AE e HE FAPatgder A ABSAE AW S 7lFo®2 EFeAd, 7
olg]3 W om= folHE 284 457 Asts 714 ABSA’(Song et al, 2019), ‘A4
7} o, AL dgojy X3 uHogHE 71%F ABSA’'(Marstawi et al.,, 2017), ‘&3t 7]
7449 FEwe] ol wile] Exwdn ¥ @8 ABSA(Chung, 202002 ‘s & fle
(Wang et al, 2018). 4% I &= o] A w, Zhzhel A digk HawAe dFwit
A astE A0 AzAANA, o3 WA ttZt}. Marstawi et al. (2017)2 &4 F&
9] VOC 85 HHorE AuAE9 EdE=9 2 744 HrF 5 ERE S 2524 Y ARA
wetzkA] SeEl] A el "old ¢ givkal A4 S vpEreZ 3 22 )uk Al s g5t &
Ela=3 v &} gl el e ABSAE  Fas v,

eglel AEH golEE o oyl 4xyE  Chung (202002 &4 FEAHE A4 71w
AbolEo A we kol HolHE ofHA @A & Wale 283 & FEH HA4o xw
A & dow, anAEe] 2449 veug o Wd /5 RS VIASSE ¥As 28
vz gge £ ues Aol vk T=E, &  Aoet F oad SAE £ AdAY A
ol A=y dolElE AE MLBA o] 1A & Aol 7Astel &30 g A AUt
Qe "WHE FAMA o] Y Ho] ATE E3 2 AP3sgct. Song et al. (20198 A3
a7 vk 9lo], Al A okl A= o] ©o] Adole]l  AS FE37 & 2 ol
BHeo &g wob dAjso]l a  Fo|th POS(Position Of Speech) El1 AR E &3}
(Timoshenko and Hauser, 2019). o 7} go]E FE3 F, AFE S uig

A BEAL "dAEl ZojglE Aoy 7t 3T A4 A=A FEES Attention-based B2 S
Aap o FHH ARE HAFEH Hoze = B3 F/HA oRE Adss oz Hgoh
Ho| Al BAs= 2ol e FRAL s 7). 2 AFoM = g 2 FEH dlo]g oA
A4 EAE B4 A g2E9 WHejd wet g3 /fA% <12 (Named Entity Recognition)
‘T &9 (Document-level), ‘&4 @9 (Sentence 7IHS B A4 2 A FE2E& AP &
-level), ‘Al w9 (Aspect-level)’e] Ao & Aod A& 7bte g &£ s A
53 4 AohHu and Liu, 2004). 3 T A4 HFE wvIE wAS Acket &

A @9 A B BA AA g3 F 2Rl AEE O RHE AFY HAE anAE9
g4 7S Hrretes w4 ol m(Kim, 2018; wd BrE ANE Ade HFA S E Hauser
Park et al, 2018), 3 w9 74 EA and Clausing (1988)¢] AIFgt QFD(Quality
(Sentence-Based Sentiment Analysis: SBSA) Function Deployment) &2 174 QA&
o B 7S Hrlsts #ZAAS oulsitt JEgtoz 8o At AFL digh AA
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A Study of Customer Review Analysis for Product Development based on Korean Language Processing
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Fig. 1 The proposed ABSA approach for VOC evaluation

ol 7%, ‘=%

st= Ak dAe o 3) SEN (Sentiment): Z:H|z+e] 2HAd & X] 3]
(o)) a¥ =2 Rt 23 34LS Kkma © 9oE(dE 5o, Uy FHUY, ‘=AY
(mae}) Fej& BA1E BE3he] WY ), MR R, W § okshey)
31 &M o LMo £ &4 8 gol #%< 9% Bi-LSTM+CRF
2de BIO WAoz gad Fd HoHE
o o #dof FtelnE] Fo: dAE % E 43lo] sk Alzith BIO Bl W& shuel
23 Hgoz wEE WolE BRI/ A AWl o s 2oz TR 99
e Z2E 37HA EREe Aogt. ol MAE] A2 Edol= B-'5 £ JMAH
2ol AEE HelHAA FE8oF st Al AlZRQS wdska, Z2 JfAY U ololx
&4 A ols ow] st} EZeds T'& 2oH, £4 % @407t o}
E2Ed gdE 0= HPsE THe
1) DEV (Device): A% % AF& AA sk 41116?5}
ol 5 (o] & Sol, ‘=2lo] 7], ‘UN-BI453, ‘Aol Fig. 2& 44 st dolgel BIO W4eo=
2d A, ‘o] mE) B ste] e g dolE el oot
2) FEA (Feature): A% 5S4y d5& AA 2 7ol R #Hdd £ e RS Sentlment
e wolE(elE Bof, A%, Wy AU, g A E FAL P 94 %ot 9A W, Feature
e | ineomonce | morheme | ros | o e | s | mowheme [ pos | g
2 0 5 MAG [) 2 0 B MAG B-SEN
2 0 2y VA o 2 0 2y VA I-SEN
2 0 - ETD o 2 0 [ ETD I-SEN
2 0 2z NNG le] 2 0 z NNG I-SEN
2 0 e X o 2 0 B IX I-SEN
2 0 o VA o 2 0 gl VA I-SEN
2 0 X ECD o - x| D d
2 0 3 VXV o i g 2 \Eliv ::E:j
2 0 ot ECD o 2 0 ot ECD I-SEN
2 0 ol VXV o 2 0 ] VXV I-SEN
2 0 x|gt ECE o 2 0 x| gt ECE I-SEN
2 0 s NNG o 2 [ upg NNG B-FEA
2 0 =3 X o 2 0 = X B-SEN
2 0 M NNP o 2 0 Al NNP I-SEN
2 0 - el o 2 0 ~ e) I-SEN

Tokenization and POS tagging example

Bi-LSTM+CRF input

Fig. 2 Before and after Bi-LSTM+CRF Input tagging
(Tokenization and POS tagging example (2-a), Bi-LSTM+CRF input (2-b))
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Fig. 3 Proposed Bi-LSTM+CRF model structure

ol ‘v}g’, SentimentS! ‘& AQT FEolt} N4S 8l A ol
zy7ke] &4 9 Adole] AlF Efwit BYE POS HlZo] ¢5d EHEL 81119 HE&E
Faste] &4 9 gl AlFlS EAISHA st dolEH et HF dHoly, Ed HAES 4
A, AAdYE RE EZdE T2 12 Fsdh olf = FHth ®l® dole F sty do
BHZ Bi-LSTM+CRF =29d<& st5ata, A5

Bi-LSTM+CRF && && 2% T3%: Fig. 32 golH: &Y Bi-LSTM+CRF = do] 3} %
BoAFo A 83 Bi-LSTM+CRF 2 4o + HAEA Hrrste d¥ &89t Bd HAES
25 EHAoR ndd Aorh Hed 2 dolel& &% mdo] AAIAXNE Hrtstr] 9
A== AAE7] 96, gz BEF AR g dlelg o]t}
o} g7 E&9¥ POS AHE o] &3} & Bi-LSTM+CRF &+ =E®o] whEojXH 7))
o] dud A3l POS AKX E One-hot-vector AstaAF s AFe AT dEE dolEd 3
2 Adtele] QeEztow AFEEth Bi-LSTM+CRF £3to] EZ9 A9 (DEV, FEA, SEN)S ¢
Rdlo A Ede] g dwlE 3003 ] et d3o] ¢u® HZE HolHE ‘O
Random Initialization ®21¢] Vector, POS*= 55 719 EZ93 EZES AYsta sfAIEel
2149 One-hot Vector, batch sizex= 16, d &% HFE & Fig 4473 &3E=2 A s,
LSTM unit sizee= 30, epochst 1022 A A3}
o zgstdon o= 3ol - E Fid 32 BA ME & 3 ZM It

2

SE2Zh Mol HRESUe =HeIstn FEEioEk=dl

2& 22

Mol ARHUHI=

=elFtn P MoEk=d

ﬂ%o%?_"id? YRS 'dl=t]. CSENYL [CJKST, CMAG', WA, CEFNC], [0, 0. 0. 0111
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Fig. 4 Example of applying test data and organized result
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g nesg dAdw e FeE AFo
Rule 1: H4E& AHsA Fa dEHeR A4S B3
IF (FEA) O]/7} (SEN) OR (SEN) 3t (FEA) _ -
THEN this is relationship set 3 T’%;g‘l:éo]ljf- 01]%: lé—o], “?‘7'”7]' "?‘7151”—4',‘1}‘*1:
Rule 2: o Z 3o T & =) 2~ =]
IF only 1 set (FEA, SEN) is left in the same sentence FEAJrSENA LHo= “—i?‘ﬂ—ol—ﬂil‘%’ %IO]’}"
e THEN this is relationship set ‘Eadhgs 288 st AU Ak waEkA,
IF there is only one SEN at the beginning of the very first sentence of a review ‘EA'#E FEAT Rl AdF3HA &k7]
THEN this is relationship set that SEN modifies the DEV B
Rue 4 ’ St #gel A whd Syl fla, ol @ FEA
IF the simple combination of FEA+SEN remains = L = s =
(the connection investigation is omitted) Eo] T@QU‘—:‘- iﬂ] }Eo Xﬂ% B‘i% 7&%‘5] Jg
e e bel el b B T FA Ak wep
IF only one SEN remains at the very end ‘AR Y= Fdo] A, oA o] Rule 5o 9
THEN this is relationship set's element which modifies the entire DEV _ - o . YO 9 s
 #A AEE 75 W [0, F AT A
Fig. 5 Rules to build relationship sets Implicit Feature?] FHE 7772 X A==
2L Aot Implicit Feature® o] %
) _ Implicit Feature #olE & E 831, T
Rule & &AH ME FF: g e ZFFH o gl 4 5o
_ AE U 44 dold ofgelE Sy 285
- o= pil .
FEAY DEV7} 7}Al& SEN2 U&E F qlem
2 9 AT &4 9 A ESqA ZHzte o . L e
FI«SA:LDE\;} O“;_E SPI(ENZO }E] ]Ej;' Implicit Feature ZF&: Implicit Feature ‘???
7 3] S A=A = = _ _ .
’ - = S E71E A4 AFL dEHoR AHdAY 5
ol st webA A A H4 o = ) -
" . ; 4 HEE AAe= AFold AA AES A
A VS = o TC = Z] &
#4ol5S (FEA, SEN) 3= (DEV, SENAHE 00 "o wgiova ne gajeln oo
2o AyE ‘4 9 71 7y AE'Z - ~
e {je TR e AE ALAAAE B4 L4 g Bt
=] o] 3]
coe gl Fiol7lel nHEskA F=v 54 45
A AES AFsor K7 S8, 44 ES29 . . -
’ A sk Aol xdS FHTYe 2 xdol
A Ags FI99 POS AR gH L=}
e e ° T o thoelE AR S gRdgor AYT
MEE wgoR Ao FHe AT #A - e
g 2 5 gk oAy 53 Aol EdLe
HNEEZ Z +48 4 & 57MA 12 ES Fig }
&g aelsto] ALEE ] wiel ols ge
P 2 o] =L 3 T 0= O i E T 1l
ot e Al A Aol Few FzE oW FEHo
Rule 5= w&eolA zHdoiwt dolsls 4% A Ao =oal
2 idd S48 FEY U
outa 21
(ror, 'us, &, ‘4, ‘N
197 218
(LIS, &', '01R'), "SeN')
[['2r3"], 'FEA']
(['ChBl",
2utR) 2% O9W 25 ((0'727'], T'OI, U2, &', "UR'], [lanlicit-FEN', "SEN'T]]
(['Br2] 190 21%: ('), ['chyl’, *F°, 'sLICk), ['FEA', "SEN'D), (['777°), (‘LB 'S, '0t2'], ['lwolicit-FEA', ‘SEN']])
(ror, ZM 2R [[['BR], [0, "HE'], SN, (), Col, O, ' (oY, ‘e, S, ol’'], ['0Ev, SEN']]]
(ror, 'c*, ‘&, ‘o', ‘e, 'SE, 0], SN M 2AR: (2], 'S, "F2', '3, A, CKER), CREA, CSENDL (CBEE), 'S, 'M2'), ['FEN', "SEN']]]
3T 2
(['2al"
(L&
(['Br"
[Hs!;
(3w,
(I'xE", ', 'ole'], 'S
Organized Bi-LSTM+CRF application results Rule application example

Fig. 6 Example of applying rules to test data
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Fig. 8 Sentiment Dictionary System Example
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3) ‘dut BEE ddbA el SENo| tidk 74 AbA
Ex. ‘Agolgt= doj= &njAk ol 4
ol A ol +1, ‘MW E = "ol AHA
Aol FAel 74 ojolmg - 1o] )
4) ‘B EZ 4 4L Aol #A ME 4
3 7+ HULE AhglE el 4 s Efo)
3k A Aldoe . 3e9d7kA el A HIkgk
of Y e Fate] ALk

Ex. ‘Ft¥dgles 24 o7t S w +1o]Auh
oto]] ‘oFolgli= BA Hdo] VS w A Hu}
7F 180% WAl vk wEkA] o] A (+1)
x (1) = -149 A AFE ZE=r

71, (1) x (+2) = -2 A& ZEA Ak

AFY dd 9ot 7lgt ME HE HLE

QFD(Quality Function Deployment) A& 7
W W2 g 29442 FAdeth QFD 1%
AE  CN(Customer Needs)¥}  PC(Product
Characteristics)& d4d3st= HAoH, 2dA=
PC¢ DP(Design Parameter)E HZA3+= 34

5) 'T&H HAF EFT 4w A Bos AR A BA AESAA £478 9
S FEINAFE EZE e A AkA GAAAS vgog a8s BAHS AXW FAF
Ex. ‘e ‘A =PE &5 o 34 xd] 3 &S B 7 18L 159 EAS
AW, 1 AEe] AV)E vE2 wEbA Fovt 2T F dE olES JH¥ CNo=w AHoHr}
149 A4S v, AT FoE (D x 7 ager Folx wuA AEdAY 2 HF
(+2) = 2 Ao A B7E M ¢ UES T = ON9 4 HFE wdo & £ . &
AE AT wprbA R AT hErh e RS aFe] &3 BA AES FE CNeo| HEF=
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[Remained: [)

Fig. 9 Example of applying sentiment dictionary system
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original bundle result
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predicted value correct answer set score
number
0 4, 0 42 B8] [2, 0l U= 24.2] 1
1 7, LIE Z0l8) 277, LHE Z01Q) 1
1 [7H3, tH E&40h [PHE0E, 224 08
2 [EH, O Mlg] [HHE, 0l M 2] 1
2 (Ghi) [782ter 27T 0
3 kel 23 ZA [&8], Z2 X 1
3 [HHE, & A1) [HE E 41 1
3 m=E) [777, Y 2ol 08 0
3 (OFE) 92, M 22 o A Zotg] 0

Fig. 10 Example of evaluating relationship set accuracy
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A B T D E F G A e8|
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Fig. 11 Relationship sets and CN maping results for test dryer models
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Fig. 13 Result of partial application of hair dryer model A QFD stage 1 improvement plan
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