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Implicit User Consumption Intent Recognition in Social Media

FU Bo, LIU Ting

(Research Center for Social Computing and Information Retrieval, School of Computer Science and Technology, Harbin Institute of

Technology, Harbin 150001, China)

Abstract: Unlike previous works such as explicit consumption intent recognition research, this paper presents a method that uses user
behavior analysis to automatically recognize the implicit consumption intent. Specifically, the proposed method recasts implicit
consumption intent recognition as a multi-label classification problem, which combines multiple features based on follower’s behavior,
intent behavior, retweets behavior, and user profiles. The paper proposes a method for the automatic extraction of a large user linkage
across social media. With the proposed method, more 120000 user linkage pairs are extracted. Experimental results show that the
multi-label classification-based method is effective for implicit intent recognition. Especially, the exploited features are all helpful for
improving the recognition performance.

Key words: implicit consumption intent; multi-label classification; user behavior analysis; user linkage; data mining
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Table 1 Explicit consumption intention compared with implicit consumption intention
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Fig.1 Extracting user information based on user reviews
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Fig.2 Distribution of user’s gender and usernames
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Fig.3 Percentage of purchase for different gender in each domain
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Table 2 Example of user information
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Table 3 Basic statistical information of users in social media
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Fig.7 Number of users from different categories
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) 23 2 30 AL TR AR SCE B MILKINNY 43 288 285 58 552 300 B 2V 2l 2 P10 TR0 BT s e, i B L e KL s b A 48
MLKNN [f7 5 5 a2 0925 1) B A JARUE R S AR (1) KINN B0VESEAT o0t S8 vl R AN MR AR 1) & A Bl 48 1R 2 01l b
TC5 R, e K5 B0 A 8 ke e s A AR (1) dpe & S 5] AR SCHE 5 B2 5130 6 MLKINN 432848 5 SVM 43 54k it
AT 7 BB, 45 B R MLKNN 43 2 88 70 B s o X — Bk ) & E I B 2L T SVM 4 2643,

3 KR5S H

T B 3 2 s BRI A O R T I ZRE R, o B A AR A TF R A I TERL AR SR RS 2.1
1 Bl 3R B AR I 500 K P P A 35T 2R sl 1 ) S 5 s A A DA B A VRN IS 2R AL SR (4,170, B AT R R T
1) 3% G hn ME(gold standard), % FAT 5= — AN 7w, 2 L0 2 1) 7 it B8 0m: 1R 2R 0 AT HE VP, 0 T o
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purc(u, ;)
s 77 2
ZyELpurc(u,L) 2)
Ho purcuy) 2 Fa 11 u AE250) y; LI SEHIIRELL 2 Fir 4T 10 EEAPEN 2 18 2.
XF ISR AT Al T

gsRank(u,y,) =

Y >y, < gsRank(u,y,) > gsRank(u,y ) 3)

X EL AR P AES G y; BRI B TAES y; B SERTIREI y, >y, REREAN TP SRt BRAR R 23 6
s 45 RS AR — 2
3.1 M TAE

T VP 2 bR ad 43 28 i) L BATAL T SCHR[10,12, 131 VPO 48 bR 2 S A0SR B R A (R DF 4 T 3%, 23 ) 2 Ak
T 525l (example-based) Fll 3 T~ HE /7 (ranking-based) (1) 77 72 He v 3 T S0 1R UF 40 F8 b 2 27 1 43 S B AE B AN I
FEA 143 28780 AR 5 3 (B JLAE N IR AR B IR A0 1 DAy o 26 1 28 SR 3 TR (R VR AN 4 b F LA JSE 00 25 28
FRAC 0 K HE P P RE AL T3 2.1 WIAT SRR, E 2R C R AC), AR Z R LB R A {1l SIS
DI} YicL REFEAS x; I HSEIR I BRICEE G f N 2 hRd o0 245 X L (K SEAH B8 2,8 =h () 9 TG A 4
3.1 BT SEBIPEAN Jrik

EX 10X AR K (Hamming loss)). & 2 AR ic 70 R n) @l i 8O0 3 W) — PPN e A5, i 36 e T T 5 SR EAR
TERA G BRI G D0 B0 B R B 2R RS S SREASBRRAES Y, ZRIMA B0 ke

' 1 1|
HammingLoss = D84y “
|DJ| L=

X B AR IR A A 105 FR ZE (symmetric difference).
3.1.2  FETHF VR 7 v

TE X 2(58IR ZE (one-error)). ZFEFRHER T FEAS TINS5 HE 7 b HETE S 147 B9 28 A 2 H S B 2800 1) vl g
P, B LA

1D|
i=1

One-Error = ﬁ > S(argminrank (x,,y)) )
yeL ’

Ho rank (x;,y) 0 5 SEAE R B flx,p) 0 0 HE 7 B8 E0AZHE R 96 80K I 8 1SS O,y B BIbRId B &
(1.2, DIy EAERE 2 i,y )iy IOL I sranky (xi,y ) <rank(x,y) WSO X L, arg min rank  (x;,, y) RRHEA x;
AeLl

o L B SE RT3, 24 arg min rank (x,, ) € Y, I8, 8(0)=1; 17 1, 5()=0.
Ael
EX 3(FBEHE (coverage)). ZIRIRHTE TP BIEEMEA) TN 0 HE R op - 2 75 S A0 HE e 280 rh i i 2
TR, A REFE i A A 2 8 10 B SR R A SR
1 .
Covemge—mzi:lr?:lgimnkf(xi,y) 1 (6)

TEX 4(HEFFR 5K (ranking loss)). 1% bR A A FIUII S ) P o AN A OG0 HEAE AR 5C230 5iF PR E 5 14
S AE SN

D| 1

1
RankinglLoss = —

D 2 0D G2 = [0 ). 0 32) €7, 5T ™
o, Y AR YRR A L AME.
E X 5(FHIHEE (average precision)). ZAF bR EAF A TIS] b 0P R i )8 FL AR 52 SO
A I I S N AC S DA 4
AvePrecision = D |;‘ Y ‘g;, rankf ) ®)

FE BB HIX 5 AR TR 4 SR FRE N, W3] R ZEIEREBAE 56 5 AN FAR(average precision) i {E
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K, IH R gt v e AT
3.2 HETig

KSR T LR (0724 N 36 4 5 5
e MostPopularity(fi1T /%) LR 2 7= M R h L THRATIE W72 4% T L& se i mAT IS &
A B GO IR AT B2 45 P HEAE L AT IR LR 28 50,
o SVM. THlF B MLKNN 432 2% 75 15 3 3% 75 B U0 0 e A ks L 5 SVM 4 2888 1EAT T 5 L.
ASZIGAT ) SVM 7325480 libsvm-2.82 A TR FI A SCHE ) 4 ZEHEAELE A Bhbn i 0 BR 4 Bt
SVM 4288 HHT T S5 X B A T libsvm-2.82 BRIA ¥ RBF #% i 50).
3.2.1 B o R U 45 R B PR
P P A B T A TR 8 s ot i B VPO AR et A SR 1 sl b v A L EAT VPAN . LA R 0, 3.
A A3 EE TR 10 91 369 AN 3R -3 43 2 2 4 38—y F TN R, B i — 4 T I0A AR SO0 F P 19 B Xl
R BT T vk a4, K I 90% LA F IR Ba s o i BRSO AE 1 28 BL 1 P 138 By o s 20 41 4
253X U VR H e B X 2l T 2 43 b P R v ol ) — A EE W R AR B o DR B U o
PRI 500 1) TE A U A B 7 2 R AR AT 45 1t k.
AATIENTF 3 Fh T IERT T L8 L, S (a) FVE RS (b) SVM 482K )51 (c) MLKNN 43268 J5 ik Horp v
R FR AR I S (R RAT BE AT HE R, BRIV 6 U1 0 H00 a0 45 w00 FH P 0 1 238 3 ¥ 18 0 SR A T HE P
RS HIMT 3 FONEAENREE L LRI g b S E RGNS T 51.2%I0 T 3508 LI 1 B X
T 2 7 BRI T AR S AN B R AR S5 TAEW] MLKNN 23 2R 28 78 Ba s o 9 2 R B i 2k, A 1 e 5
SVM 43R5 34T T X He R 5 ol LU B, 28 23 R A8 I PE e AR I i T 25 4E R 40, P, SVM 45 H T 72.3% 11
ST 35RE X 3R B R P 4R HE 0 A SR AR AE 1 B A DI R B AE 2 A S04SR A 2R AR R A A R MLKNN(
k=10)1) Jj %% 2) AT I0A5 20 T S04 1)1 A

Table 5 Experimental results of different approaches for implicit consumption intent

F5 A B 2R B U VR KR B sz g 45 R

R Baseline SVM MLKNN
JE TS24 Hanmming loss{ 0.383 0.264 0.147
One-Errord 0.094 0.026 0.011
’ Coverage 8.982 7.625 6.656
I 5
ETHF Ranking lossJ 0.179 0.126 0.085
AvePrecisionT 0.512 0.723 0.835

3.2.2 MR IRFE R

56, R _E b e 0 AR SO IR 2 R A AT PN A B SRR SR W 4 SRR IR 2 T R e 2 2
PR AR AT AR L R ATBEAT T 4 2 S50, R 20 SEB AR O IE T Y P SQUEEAT A R IECRFAE 1) P R SGTEAT A
FRIECRFE 2). F 7 e BB AT AR ECRAE 3) A S PR IE CRRAE 4). HESER 25 R WAL 6. 03 6 hgdiTn]
VLA 3, Bl A — SRR AE R INN, 3 S 1) S 40 RG 52 84 ) S8 PR 4t v, A, 4 TROPPAN i b 057 B 8 PR AR G 3 2
T4 4 ZRRFAEIN, 23 28 (¥ 1 30 kG B i 31 dz v, FUAth 4 J5TH8 bk B g I3 B8 WA SO R I 1K) 4 SRARFAEXS T4
1R 22 J0or R B PE RS2 6 5 B IR AR A U0, A 4 SRARRAE R A B TR vy o & I R .

Table 6 Contributions of the 4 kinds of features
6 4 REFILIOTTk

FEAE TTHR Hanmming loss One-Error Coverage Ranking loss AvePrecision
A 1 0.318 0.028 7.835 0.240 0.693
RFAE 1+2 0.194 0.017 6.963 0.172 0.817
HEAE 14243 0.183 0.015 6.937 0.106 0.821
SFIE 14+2+3+4 0.147 0.011 6.656 0.085 0.835
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4 FHitE5RE

ALY T — Pl 22 GEAA T ™ v iy e 2 2 5 B UM 5 ik, T Bt B R B ORI O — A 2 hn % 73 3K
T 0T LA e AR 3, AR SO MILKONIN 70 2K 8 7 e 6 G 2t 5 1B PP K 22 20 2 1R, R 2R G A T 4 SRAHAL,
BI:(1) FPOREEAT MR (2) FP AN A B AIE;(3) 17 9 2R R AT N Rl (4) P T 3 B S AT
R A B 2 2l P U A T T AR S UK AN R G R mh (KR P SR B R R, sl T 12 T3 40n
A A IR A it R R i 55 il 1) P ke AR M ST AN S b AR S 5 R ACSCAE T IR 23 SRR 4 SRR AE
X T B Bl P U R A AL

LA Ja I A R BT 2 2l S 4R P deokb e B Ba i 90 Je 1] mh T A 200 S5 10 LA™ il 4 B
T3 A8 Y TR AT i PR 7 i 5 L AR, AT T 2 7% R A SO Y 1 8 Sl B AR T ik I ) B Al AN [ AR X,
B DR IARE A A £ B AR Akt R BCE 42 5 1 A5 B NI DA R A PR R S
(K174 )53 3y ] .

BOS AL FRAT 1 X AT T T A S A B P S T R () 2 R s R U A ) SR 2 | AR A [ 2 A S K
P A PEE 0 AR B SR A ALK TS 9K 5 A5 ) 2 A SO R EAT W B R4 SR
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