E®O;

AT ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software,2014,25(Suppl.(2)):127-135 http://www.jos.org.cn
O [ RBL 2 Bt ER AT R T A Tel/Fax: +86-10-62562563

i 7 55 Wi R IR SR SR iR B
£ AR laEd mOER W B HAED

" TR MR TEAE S E AL EPEARKS), L 100872)
CRPEARKY f5R%E,I65 100872)
JHHERE SR E LRI 100084)
WARER: {1 %, E-mail: hejun@ruc.edu.cn

i OB R LW oA kA S 6 R AR, C2C Mk Eh ZARAMM-T S RS T A RL BN R E L
FAEPH—ZHETALLD AL LA RFH RS RIEER T SRS L TR A 8T 0 RIL
RAHETE o G NASART H A 490 A AR T IK To & 3R 50 5 & 3| L T @ X BL# e il Tt a4 F) T, AR
WM P sEe91E AR B A T R X BAA R F RO T i 30k T —A 4 AR HMM FR T4t % d
AR T ik R ORI A 1R M T So A HMM AR MR 69 f) B A 2 1 SRR P35 B ok, 5 C2C
W 3k b7 S48 69 RHLTE B89 B s 48 4RA5 S AR T —FAT A 2 MRk 77 ik K T 43 w7 A 7 ok
JEAFE C2C M 3E L7 sb13 B bR — BB A MR Z 5 R A R IR0 M 3E4E £ E#ATT 530 52304 RiE9
T % kA Ak
LHER: R HMM; R )

T AR TR R L A A A AN B HL R 45 00l e i T R O UM R 1R 22 31,2014,25(Suppl.(2)):127-135.
http://www.jos.org.cn/1000-9825/14031.htm

5| #%30: Long Y, Liu HY, He J, Hu H, Du XY. Identification of misleading product description in e-commerce website.
Ruan Jian Xue Bao/Journal of Software, 2014,25(Suppl.(2)):127—-135 (in Chinese). http://www.jos.org.cn/1000-9825/14031.htm

Identification of Misleading Product Description in E-Commerce Website
LONG Yin'?, LIU Hong-Yan®, HE Jun'?, HU He'? DU Xiao-Yong'’

!(Key Laboratory of Data Engineering and Knowledge Engineering of the Ministry of Education (Renmin University of China), Beijing
100872, China)

%(School of Information, Renmin University of China, Beijing 100872, China)

*(School of Economics and Management, Tsinghua University, Beijing 100084, China)

Corresponding author: HE Jun, E-mail: hejun@ruc.edu.cn

Abstract:  Online shopping has been accepted by more and more consumers. C2C websites provide thousands of offers for consumers as
a mainstream e-commerce platform. When customers search products in C2C website, some returned offers have misleading description.
Misleading description means that the description does not convey the actual price of products, but usually claiming much lower price for
the purpose of attracting more consumers. The misleading offers affect consumers’ judgments and bring bad influences on the websites’
reputation. This paper proposes an approach that combines statistical model HMM with statistical outlier detection method to detect
misleading offers. HMM model is built to determine the product that an offer description really designates, providing an efficient solution
to eliminate the ambiguity of the offer description caused by description irregularities. The statistical outlier detection method is effective
to deal with limited product offer information. The paper further conducts experiments on real data set of electric business websites and

the results demonstrate the effectiveness of the proposed approach.
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Fig.1 List of product items at C2C Website
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Table 1 Categories of misleading product description
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Table 2 Composition rules of product model

F2 s S ar 4 4l8or

EEN ER
YESLFT Lumia, Galaxy, Ascend
BT 3080, 118
Y BT IR A A 8 700D, D5100, M35h
T R A AT HC-V10GK, SB-910

Table 3 Naming rules of product model
&3 AN
sl F it 44
A (AXUS)(\s)*[\d]+(\s)*(HS|IS)*
Je g (DIHNHE[X]s)*[\s]*(D\d]+-[\d]+Hmm]*|[\d]+[mm]*)*
= (GX-NX|WB|GC|MV|DV|EX|ES|ST|GN)[\d]+(S|F|M)*
HTC (GHD|ZM[X|T)[\d]+[t|d]*

RS iy 44 21 7 O 10 587 BOR 5 T RE AL 7 it 285 O AL B A4 BRI T A I Bl T B
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F4 Product List T 1 BT T BUE JOIR A&, BORASEE N S8 Product List A1 Not Model H T - BEAE Wi,
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Fig.2 Illustration of HMM
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HMM 2 50] th AR 75 300 a0 A SRS WILR B2 A Product List H1 i1 5543 8. Product List ff) 3% /& “B+M”
I, i BN 5 5 B DL R 5 B 2 ) (R T S0 AR AR TARAS Z ) K B 1 50 2 TR G IR 25 22 M) FR) e A2 W

EAR A “DS 1007, B A v BE WL 21 1 AE A2 “D5 1007, WA %5 K A R I 21 <“D3 1007, A b AR 25 -5 0 {E 2 TH)
1 SC AL Levenshtein B 85 (PR g 45 FE 29,38 102 BN 4F 5 22 18], B — AN R 0 B o — AN i (1 e /b 4w 4
B BTk i B AR A XN RS0 000 B ¥ HER S HMM(A,B, I S5 B T

count(x,y)

A(x,y)=P(Y|x)=W,x,y,zeS 1

B(x,y)=P(y|x)=ax Levenshtein(x,y), x€ S, yeV 2)
_ _ count(x)

z(x)=P(x)= zycount(y) , X, yeS 3)

Horpz & x P w8 2 1R count(x,0) R 78 MOIRES x He7% ZPIRES » BRSO I B count(x) R RE& x
B ELIX B o FRIERIAL B 9073,

FATH WE 1 WMEA (45 R th A7 BofE A NI, K e WE A1 WMEA (9 45 32 WE 41,1 HMM
8PP Ak 7 T B 5 Tl W IO 371 O PR AR e RBR 2 K 118 34 Ay e U0 P e B 4 SR 3 B A 9 B 1 o R DA 7 vk
) Forward-backward 532 W0 I E 7 471040 25 UL B 22, 1 650 H TR M 26 5 BRI, DR ik, # WE R WMEEA &5 2R
1) BEBUR TR, e 7 BEEUD MM E 45 SR n A2 B T2 B 2 i &5 1 W B BT 19 n Je i 4 P 4
G RERY n IR PG E A R OREINE 3 2, o SR 2, JHG v g R IR 284 20 - B UL 22 )l I &5 SR
3.5 IRSMEE REREIR A

Wi Eik HMM R, A1 5 4 H IR R A 3R v i e ) — Fh OG- B A e 40 6 R A0 3.4 1 IR (1 75 &
PN AT A5 H 23 T 25 1R BT R R 3 T i (R 7 o B 1% 2 E— ). M\ Product Price List " &) T
A5 TR AN S BRI R 15 4% E AN S AH T R 7 i D % 4% IR AR T R B R

XA 4 B S FIR kB80T 45 3 45 B B0 RS ah 00 WO R A A TR S 0 4% B B — L8R 9 — AT an L7
EFERIA AN, R R 2 4 B — 58 £ 7R AR S, 1T 4 P9 )i R 1k 4% B AN RIS T 7 o R DR A

AR e v - DY 4347 7] B (inter-quartile range, {8 FR TQR)PR B 58 (8 i BAR S #6 R P4 H 5 4
TEEE P I RAT A SR R R R 20 A, BN U AL RS S 01, B VYA # h 03,10R=03-01, 814 K T~ 03+1.5x%
IOR 85 /NF O1-1.510R, N2 5 {H.

AR AR T i 4 H TS R R 4k H SE AR R g | B3 I BT BRL G AR R R A iR R 4 H
H AR AR IR AL FRAT) % SR AN O S 4% L R R B R S A B ks M s (. iR B B
Wk 1) 5 =i (5 0 max, % max=01-BxIQR, 77 i i 40t 45 H AN K /N T2 T max, WA N %45 H b iR 24 H B
WA RS B IR S AR XA — B I R 845 B, T IO M i s 4R i 2 4 H.

4 X I
4.1 HIENA

Fe A1 3% B 2 W (http://www.newegg.cn) F1E ‘5 W (http://www.taobao.com) 1 g B Y. 5 85 M4 2 h W
FE A= S B2C Wk B AR A IR A T A A AR A AR AT EE B TRERC T AE AL
Biey FHL. HIBAEIL 1072 Bl 77 i B4 B B FG BERD 7= i B i R B DL R A FH TG ER R 7 ot A5 BN e
Product List, [f] i 37 5 Product List %5V 1) 75 s FRHEMT K% 5138 Product Price List. A S0 H 25 [EA 5 AT L5 1
TP i A o R B R 5 1 = A A T

FH T 787 & 1T A G B R 2R S S B — A o, IR K Product List HF 990 3 A g 48 208 H v & W 3% R 5
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BRI A 2R 45 AL AN 2R 45 AL RS R v A B T 4 R 1A A S B B s AR A R b, DT ER AR B AR R S
T 5 0 R 2% 5 L I AT BEAT K, B LA AT DACRUE BT £ 00 bR A A% B R A R TR R A% [ — I )
B B B A A% A B3 2R ] R 2R 5 R o i el AR PR 1 A T S B A R RO A SS R A, I T AL Te . M
BUAL A, DR e FRAT 1K 25 H AN AR /D T 48 ZAA bR A M 50% 010 75 it 4% H Iy .

T4 L e AU R 5 R A b 37 s R A s R A DT A ORI S50 1 AT I8 LRI 1 153 R
ity T L — 347 1072+1153=2225 B Rg ity R B T 2 225 AR ity 28,05 0338 3 ot (R0 2 P9 5% H s R 3 2D i e A
BB AR I 7 i 4% H IR S0 38 00 A DR e AN A A A7 28000 7 il 4.

75 1072 Fhs it b AT 107 Fhes S T-AHAL, 186 Fh i it J8 T ML, oA A2 W 177 il () B4 77 ot v vl s 5%
Sk ARG RS FHUEAA DL A5 A D #AT3 S B R WAL TR A i S 4 B R H
LUR (O SE 56 T HUAN AR AL 1 0k 4% F L SE 0 o AR rh i R P 46 F e N AR 9 4% HI A5 859 1 o D S 0 R
AR R I ARVE.

42 LELHER

AT A7 AE R E(S-fold cross validation), X AHHLZE 107 AL, T-HLEIL 186 415 ISR ILIEH] B . AH
BURS S LA T AR LR 3 2 5 40, T 5 RS UE 2 36, Ak X SIZ 06 78 ol AL B A5 B AR 48 CSE B I I 2 8l
RS A 2 B AR S ASAR [, 5 23 A1 15 00 EEBAHARL K2 4 0.5~1 2 10) B AR 3 AT 45 DL L% 5.8 70 52 56 1)
B R HERARAN A R (GRE 3 AN ) WK 6.

Table 4 Number of instances in test and training group

R4 BRI IR S VISR Rl 2 B

HIPLE FHLK
AR V25 Hi e WA K VI 5 Hc
Ist fold 21 86 37 149
2nd fold 21 86 37 149
3rd fold 21 86 37 149
4th fold 22 85 37 149
5th fold 22 85 38 148

Table 5 Distributions of B values of training data

x5 OAEIRN B AEAAFNE B K 20 A 1 DL

B {16 st fold (%) 2nd fold (%) 3rd fold (%) 4th fold (%) 5th fold (%)

® P FHLE | PR FHE | AIBLE FHLE | AIHLE FHLE | AIRLE LK
0~0.5 3.48 8.72 4.65 10.07 3.48 8.72 2.35 9.40 4.70 8.78
0.5~1 56.98 69.80 58.14 67.11 63.95 67.79 62.39 68.46 67.06 6554
1~15 36.05 18.12 34.88 18.12 29.07 18.79 32.94 17.45 2558  21.62
1.5~2 3.48 2.01 2.33 3.36 3.48 3.36 2.35 2.68 2.35 2.02
2~3 0 1.34 0 1.34 0 1.34 0 2.01 0 2.02

Table 6 Experimental result

RO LRLR

B IR % (Precision) 7] (Recall)

AHBLE FHE | MPK ERIIES ALK ERIES

1st fold 0.780 0.750 0.866 0.847 0.868 0.898
2nd fold 0.780 0.780 0.934 0.905 0.923 0.875
3rd fold 0.750 0.780 0.878 0.879 0.977 0.861
4th fold 0.800 0.780 0.906 0.895 0.757 0.892
5th fold 0.760 0.790 0.871 0.910 0.921 0.864
T 0.774 0.776 0.891 0.887 0.889 0.878

SHFHINL,B B 5 RS2 134 0.774, 0 4 BE B 107 DNULEIE, 158 Precision=0.895,Recall=0.892.[7]
K% T FHL,B B S YIIF41(E 0.776, 1 4 i 4 BN 186 N2 IF, 15 5 Precision=0.887,Recall=0.878.
S AR ST IR R o 138 43 5 VR ) R (A R K AN R [ TR R A sy A oy A ik R T AR
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TEAREAN T it 2L PN PR 5 5 R T T R B A AN o 4, DU A R A 8 R 4 R I TR R Ak H AR —
AT Al A PR A <A FR A T A IR R AL N A — 0 T Ak B S R R TR T Al S — B S iR 5 T
IR BRI 45 R

38 TV 4357 [5] PE DR 530 S 5 1 180 7 925, 2 TR Dy % 7l i 40 P PR3 S o 4% AR I i KM max 5 &% 4L N0
6 o3 AT OC 3R LG max {E 5 75 S i B OGRS I 1)

PATTEEAT T VAR bl S 58— T, FH P 4040 1) P TR S AL 14D 7 R 4 R AR LS R T LS 1 <48 2 5 AL i o
YA P AR S R O R 15 B M A R R [ AAF W AR ST AR v T AR S R R T R I B
— 7 T, BRAT AT AR AL I 53 21 )5 (R 7 it 4,12 max BB AN I max=01-BxIQR R HL. B 5275 i 41 5T i 7 o 9 A
W k& SP(standard price),max=SPx P, {5 EI| . 52 56 45 H i v fff 26 15 43 [m] 6 30F B DY 4347 (] BE IR 501 e 6 (L 1 U7 92 B8
DN 5 S0 45 S UL 7.3 AT T4 o 4149 B I 7S v 4138 7 Ok PG(product group), B R 28T b 1314 43 5 AR i
T, ELBAS B # R &5 W7 5 413K 75 i PGSR (product group from search result).

M T B EE AT N, A AR T max=01-BxIQR 177 AR H max (A B O0 T, TG 18 AN IE 2 FH12K, <%
Wi FRARAE — e FEEE LR 7 SL I 45 RO VEM R AN E B 2 AR AL RIFE . PGS 0T 0 P 2R R i,
max=01-BxIQR )75 3K max {H Lk max=SPxP 177 23RN max A%} 5256 25 FE 10 HERf R 3 [ R334 AN
NIRRT DR AR AR IR A i R A e 1, I HLR DY 45 ) B AR ) S L R T VR IR A A

Table 7 Comparison result

T7 FHER

[HEGE:] PG PGSR PG
max Q1-BxIQR Q1-BxIQR SPxP
BIP B=0.774 B=0.925 P=0.674
AL e 0.895 0.732 0.652
0] #% 0.892 0.747 0.665
BIP B=0.776 B=0.892 P=0.596
FHLH MRS 0.887 0.691 0.680
EIEES 0.878 0.673 0.662

5 IE‘ g:él:

AT RS T — T RENS BN A Ot K C2C Wl v R A% H AT ik, 2L 2 R R A% H A
1 7€ 4% F IR 4R K 7 it LLS KRG i 4% H AP 3R R 2 P4 B AT BOR Bk 518 B C2C Wk ERg dh 4 H K
FARER PR MM T 28 T Go vk i 5 W AR 596 07 VR B A — 58 IR L BCR AL AR SCHR H 9 75 3 3 A
TR B HMM S5 500 J7 ik, S 36 45 R AR WY, AR SCER Y 10 75 95 RE 6 S et e ke 3 1) i
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