BHRUEFRHNGE T —2~N—X Vol.10 No.3 16-25 (Oct. 2017)

*rvI4 v -6t L 7
HE B DRIEIZZH 5§ 5 1MW 2 7= 5EELR5E Ml

S AN TR G VN SRS

ZfTH 201753R9A, ##%H 2017F7R3H

BE: A¥ICE 5T, HHOBGET A2 MOBEGETHE Vo 72BN ML v FIERA LIRS 2 2 L I3E
%f&é.ﬁ@,4/7~%/F?Z7~F7#/®i& IO Fro4 v a—% 1 FDFIHEN
THBY, WEREONI IBFEREIESTAZEDPRRHI ko, TOLHIREREDL &, FRTFHICBNT
YT EOT =5 B CLHENTON T A, HEOFRTIE, V7 LORFEOFHLLHEMARITEE
L7-HEE LR T2 S EARENT WS DS, TOFHEICITHEOBRINICBIT L3R b)) [HEH
Hotz. —h, FATIFED S 3 ITERIT L TR 21T 0 724G R 2 W 5 T & TR R 74 b D B9
FHZEITAZDLZEIRENT WA, FITAZETIE, BESHEIT) 2L THI IMRICETNDL 21—
FRAEOFHNCEG§ 5 WEHEIEZ B L, EY SNHEEEZ O TSRO T %17 ) Tike %
L7z, BARRYICIE, LVE2—% A P OEBREOREMISHET 2 EE 2L LCotr vy, AH % E
2 FE T IR B 5. IRETHEOREERIT, SRR ANERM T 5 BEIEOWEE K % &
SLLTiro7.

=T =K EEGN, T4 L a—, BEEETH

Automobile Sales Prediction Using Features Extracted from
Online Reviews that Contributes to Consumer Sentiment
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Abstract: For companies, it is important to grasp long-term trend information such as sales prediction of
products sold by the company. In recent years, the online review site has been used due to the spread of the
Internet and smart phones, making it easy to collect consumers’ word-of-mouth information. Under these
circumstances, research using data on the web is carried out in the future prediction. In the prediction of
stock price, it is shown that the word specified by experts correlates with the stock price from articles on
the web, but this method had a problem of cost in word selection. On the other hand, it has been shown
that stock price and product sales prediction can be done by using the result of sentiment analysis on word
of mouth information from previous research. In this research, we propose a method to predict sales num-
bers by selecting word features that contribute to prediction of user sentiments included in word-of-mouth
information by conducting sentiment analysis. Specifically, we extract and analyze sentiments of consumers
toward products from the review site, and apply useful features to sales prediction task. As a verification
experiment on the proposed method, sales of automobiles, which are representative durable consumer goods,
were conducted.

Keywords: sentiment analysis, online review, sales prediction

TR R 1L AUl
IPSJ, Chiyoda, Tokyo 101-0062, Japan . . o s
PO, RO WL > THHOBTET 2EmOBEE FllE Vo 7oK
Presently with The University of Tokyo W72 b L v NIEHZ RE 2D AR ICIRIE T A 2 &g, v —
) nonaka@weblab.t.u-tokyo.ac.jp e . .. e _
b) matsuo@weblab.t.u-tokyo.ac.jp TTA Y TR ENET 5 ) A CHELRETH L (1]. 5
© 2017 Information Processing Society of Japan 16



IEIRNIBFLH/UEE F—2~—2 Vol.10 No.3 16-25 (Oct. 2017)

KT EAT S, FRAGO TR0 5 OIRGE Tl & v o 72078
T, INETELOEE, BEOEBRFEIN 2 LHH
Mo NTEL, Bk TlE, BEOER) Y — 122 T
HEZOERLAH - BRI T 2EEE I LD ET A0
IIFEHREEETH LT, BEHOWFETUORE %10 1
SHLILNTELIENREINTNS 2.

T, A V87— FRAY— 73 23R LS
L2k, vy x v AT T A0HKR, = a2 — AiH,
I—HFLVCa—&Wwo oL RIERN Y = 7 LICKEIHF
ETAHLI ko7, 2H LT LEOT—41%, UE
RIFM DRI ES TH L 72O FETFINC BT HEEE L
THWwWHNRTBY, ZL DR TEOFREI/RE LT
% (2], [3]. HEAH DT TIEHEE OFEO LB [4] ©V —
YXNVATATIEBIBREED Ny V2 s T OB %
BLOETHEED PHEFHTHLZ EPAONT D,
CHK[4] T, Yo7 EORFICHEENLFEDOHEOH
R E MRAGAHBE 54 2 EAVRENT WS, LA LADS
5, MRiliE OEDE 2 5N A HFEORENIEMRIZL -
THRINTEY, FEOREIZA ML) MERDID - 72

—J5, XHR[6] R [7] ICBWVT, BEDY XY (LY A
) THEEINEHEHE N0 A (HES A7) 12
Wb T, BIRTHEE LzL & Ll L TH#E O
DI ET 2 2 L ARENT WS, HECSCH [7] TiE, WS
A7 CHEBEINTHHERTHES A7 THWLZ LT
HIZES A7 1B 52 FHlEXMESEL 2 TEL S
EWTRENT WS, T/, BmolFETFMIcBWTE, b
Ca—%2ILOETA0TIFRPOLELND L —HF DK
B BEDOEENNY — v EHAEDLETHNLZ LT, &
LETHUMOBGFETUREEN M LT 52 Lo TW
% [8], 9], 3 ITEMICHT T BEAE ST Y A7 TlL, IS
PP ABOZEME L TCL -1l INAHELTH
V, EEOTFINCE ST 5 MRS T 5 2 LS EE
Thb. DEDOZ DG, EIESHTS A7 IZBWTHHE S
N7-HEEREORD2 S, EIETFING T2 F5E % i L
LCHEEREEZ#NL, WPy A7 ICHWSZ ETF
HEEZzMEIELIENRNTELEEZLND.

FIT, RWZETIE, v 7 EoF—% 2R L2E
OWFEBFHOKEEN L2 HIg L, 2—FoRIEFHICH
ATHho-HERELTFAMAT 2 HiEaRET S5, KFik
&, B IRT LIS, O3 IERICHT A IG5 ICB
WTHEE SN EME BRI 27 TR 5. BAR
BIZIE, LYo — Ik LT o 2B SR b iz
T L FHE ZE L BLolEERET v, REN%
if ATHE M T 5 BB O A ROWGeH e Fll§ 5. HE)
HICHTALE2—F A I b2 —FoRBErzIEL, 28
DHEFIZDOWT 2011 4F 10 225 2015 £ 7 H £ TOHAM
DT =% % WTHFEFMEIT- 72,

K LOBEBNEL, BEEOL Y 2 — |20\ TOKIESHT

© 2017 Information Processing Society of Japan

AYSIv =1 55 |2 2T L
LE2—
— N i
- Pt
@ REMTIcENT
s FRICHSS BEH

TR | — —> FHEFIL > — RS

B 1 REFEOLMNKE
Fig. 1 Overview of proposed method.
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Algorithm 1 Feature Extraction From Classifier

Input: trained classifier F, vocabulary set V' = [wo, ..., w|y|]
Output: selected words W
for i =0to |[V| do
p; < extract coefficient values for w; from F'
end for
Wy < top K words order by p value
return Wy
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Fig. 2 Example of review data.

*I http://www.jada.or.jp/

*2 http://www.goo-net.com/index.html
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Table 1 Features that contribute to sentiment analysis.

rank | word score rank | word score
1| 7V3I74a 11.04 10 | #z 5.91
2 | ek 9.07 10 | e 5.91
3| AL 8.28 10 | BE&%RLL 5.91
4 | ex 7.88 10 | &% 5.91
5| 40 7.10 10 | AL&RD 5.91
6 | FiEk 6.70 10 | "k 5.91
6 | HER 6.70 17 | #ax—%— 5.72
6| TVII 6.70 18 | JEPH 5.52
9| 77T 6.11 18 | i 5.52
10 | no 5.91 18 | Fik 5.52
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Table 2 Accuracy in validation set.

word num (K) 10 20 30 40 50
Average MAPE | 35.37 34.57 34.70 34.79 34.93

*
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[2)id 3

Fig. 3 Prediction accuracy by using no words, all words and

proposed method.
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Fig. 4 Prediction accuracy by proposed method and randomly

selected words.
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Fig. 5 Prediction accuracy by proposed method, using senti-

ment dictionary and result of sentiment analysis.
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Fig. 6 Prediction accuracy for each number of words.
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