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Connecting Social Media to E-Commerce .

Predicting Long-tail Purchase Behaviors using Multiple Additive Regression Tree

BAI Ting'*, WEN Jirong'?, ZHAO Xin'’, YANG Bohua'*
(1. School of Information, Renmin University of China, Beijing 100872, China;
2. Beijing Key Laboratory of Big Data Management and Analysis Methods, Beijing 100872, China)

Abstract: Long-tail products, with low demands, occupy a significant share of total revenue in total. It is challeng-
ing to analyze the long-tail purchase behaviors due to the data sparsity resulted from few purchase behaviors. This
paper proposes to leverage online social media information for predicting the long-tail purchase behaviors. In specif-
ic, we collect the user profiles form the social media information, including the status text, following links and tem-
poral activity distributions, and predict their purchases by a weighted Multiple Additive Regression Trees (MART).
Experimented on the data from JingDong and SinaWeibo, the effectiveness of the proposed method are revealed, to-
gether with several interesting findings.

Key words: long-tail products; e-commerce shopping; social media; purchase prediction

oy Mo A LT R 55 I o 4R B ST R O T
LT3 A 2 B KR . W EL 1Y R . AT
PO A G T i 2 2 1A B T 26 B4 D R it o A 4k T it 2

1 5]

il

KB R 2 S B R A A KL H R TR 2R
S22 IO R SR B B BOR e 05 b R D 43T R http: //zh. wikipedia. org/wiki/ % E9 % 95 % BF %
Z:?I‘ET] E,:J 7] II'IjI'ID] o Kﬁﬁﬁﬁﬁjrﬁﬂgﬁ%yj\ﬂ]ﬁﬁﬁ?ﬁ E5%B0 % BE

i B 2015-04-15 EFBHI: 2016-03-08
BE2TH: BERARPFEETFFER R4 (61502502) ; [F 5 5 a5 E AL F 570 & & 111 (2014CB340403) ; b3 1l H A B} 2
Je4r (4162032) 5 B N K2 2016 4F AR AR BT A A 558 B Bl i+21


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


186 o fE B il 2017 4F
JFE R 1) T o 22 W o AL 22 W T A K 1) R R R o R T
AR R E LS SRR P, 2 MHEXIE

56 R R At B B TUL L 9 0 A S
b A il 1) A5 A i A e R HE AL YO AR L R B
Hh 4000 B A5 B ok BT AR M P BLUR 32 89
15 s Deniz Oktar® L4 i, 7 5 2R 19 54 n 7€ T
X R T 7 T4 A Sy £ 0T R Al RO AR 2 R K
s M e B T S R A Y A AR L T R R R o fE
e B0 A e (9 1 B 35+ B9 AR B0 s DK AR OK
Anderson 4% Hi 8 i 187 i Bh 2 41, I B P
HEE T RS KR T i B R

HAE

ERZS KR L
K1 KIS bR A

XF P ) S A R R il B AT Sy AT O R R
FEWRLE PP A ) T 0 S R R s 20 AT I S
2 T o B ) O L S ST B AR R . KRB R A
T 3K D T BORCHE B L A% G2 Y Bk T S HERE A
I3 [] ek L S IBE R ) L 5 26 A Ty 1l MR B 2% L BT LA
Xof FH P ) S K R T AT R I TN B A — I PR
PE o AR SCHRE ) —Bh I T S AR A B P I S K
JRE T A AT A AT 1 5 TR A Al ) A 5 A
v SCAAF R AR X TP I S
T i (AT R AR T LT G bl B A D 0
A5 3R DT 425 4 K B2 7 o ) T A 22 B B

A FBA = Tk OB X R R a1 3K
110 B b 25 0T B9 0] A R S, 42 1 R T AL
SR i 0 SOARAE B S 1 E B X
FH 3R R R i 1 e ST 5 @) R B AR AR 43
Ay 9 O P (P) R0 B iE MART 580, I 25 4 v 1
R A O RO 5 TR FL 92 1Y B Hfe 4R CRT IR B P L ot
AR bk K 1 SE 5, 5 LR (linear regres-
sion) B A, SVR (support vector regression) & &I,
CART (classification and regression Tree) #5 Bl , f#
27 W 2% £ )2 B WA B MLP (multilayer percep-
tron) X Bb o B8 GE T T 04 250 L O E A o A P R
TR ) SRR T il B 18] 1) 52

FRIT X P W S AT O B 58 K 2 5 T P Y
W S AC 53 o O FH P A A AT E W S PR T A 0 R R
TN A P () A OCHR RN BRIk .
BT ARG AR R AR T P 25
25 P HE AR RL R B R R A R T K R
BT A AR B0 R T AN 5 P I o
AT P 5 G 2 100 AR AR 0 A 4 220 RO T
TR At F) S B P 8 AEL R T X R B AR R T
KRR Al A9 I K v TP 8 22 AR R BT A AN 3
F o KRR b by T S B D O g L OC TR LU
SRR T5 1 AR P P A 22 L 3 (A5 0 I R A Y
WFE B —E AR . AT X R R A 4R Y
WFoT R LR 5L T P W 3538 AR B L 40 STk
L6 rr R T — Rl 25 T 1 I 350 % i B ARE T K 2
TR A AR B0 SCRR L7 b 2 T4 R 3 o 7 P AT
Ty e e <o A i T

BET 0 Wy Wk B AR B R R R A R I SK AT
IIRTAFAE LU AL 55— o 7 55 0 ol A 3 b
R M LR B AN R R P R I
2 MRS AT AR 2L B 36 L i T AT
Py 28 A TP R R R A I SR 3 B
G WP LR AR B B K R R
WA SGAE S R AE SR T o W) SIS AT S H) R A BT A T
TEA SRR L BAR TCIRAT T B W 330 5% (AT
P PR AR ) B K SO E
BRI SR B A R T I SR R L Y
T L A R R SR AT S T B — R R . 3
NIRRT el U N TR el D RNIRE o i 2
FFHAE B4 55 P A HL T 55 Il i T K 2600
A — R F A SR X R R b i — 2D A5 i A 52
LA 3 T P B9 A B X P SR AT R BE AT T
IR S 4 IR

3 EEMRREEX
TEAEGE U 1L /B A 24 W) 8004 A

Tk B 20 20 il B8 7 i Ay 20 0 RN U R BT
80 /0 11338 7 i PR B 4 ] 1Y Jay BRI AS i)

@ D. Oktar. Recommendation Systems: Increasing Profit by-
Long Tail. http://en. webrazzi. com/2009/09/18/


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


53 F A« Tk A I A ASE AR ) - 5 1 R T T SR AT S T 187

TS Py T o I T ] A 3R AN A AR B 4 L T
BUSA KRR & ¥ 2R Ef g 2 4h. WA
HL 1 55 190 3l 10 % S L JH P R T B R B AT )
DR TT JE B R o 3K A R S TR B KR R A
RML23 T [0 g Y B AR 2 A . A SCHFSE T X
2T i 4 R A i G R B R D P AR A 00 0ty
LR R AR LB TR,

KE®MA MIEZ/Ce®” B KEMGE X
RS EHEA KT 2000 BB s IR - 45 1 A
PR S EECH N OO R R B AT R R
P={pispos=spnt MHHFYp. € P, S, =S, H
S R p MR, KER M P (Long Tail
Product) A] DLy L R (1)

P ={p | i=NX20%,p, € P} (D

KEBRMILS HEMPEUXNTVYue
U, P w W SE 0 35 at 8250 Py GZH P I 3K i) K
FE R A L v, AT LAE LR (),

s lPunP
“ P

B E X PR R R SEAT S T Y 1]
BT LAE R - 8 P R AR Z0 T R K B R e B R AE
M x, = {x1 22 sz, b F B R F: R —
R w 0 n SEFEAE ) 5 i 5 2] — 4 25 ], 1)
FAOE SR R T A L .l R P RRAE S i P
KR i W S E ) TOE S, (D E

y. = F(x,) (3

3. FEN A FH P W 3K K R R A 1 B

L ) 6 e 5 8% 32 FH P R D T KK R T L

(2)

4 B

AR S A E A E R AR
B SO BLAE L XS fF AR ME DA H T 4 1)
Sl A ), PR, AR SC A S A R BT P w YRR AR
M x, = {21 200 o, by I NHL 7 7 55 W0l rp 15
BN P g FEBRG LA R R i 1 L) o 48 325 91 2 8
P, s v bucw » W TR BEE A6 i A S P R AGE 1)
o, SR R O T S BRI S K R R A LG )y,
() FI0I [R) R, AL A T A AR 22 BAL AT DL e 2
fia) R0, e [0 U S 4 i L R AR A AR ]
I3 & 5 A MART (multiple additive regression
tree) & i Z2 AN RN AL G 5 580 A a1 ) A% 450 AL, 7
AR ZAT: 55 h AT AN 5 1 R S 9] G A ik e IR ) 48
ZHE P (Web search ranking)™*" | 4k 37 Al 1 Il 5

it R T T R AR R A R R T
ASCH, PRI AN R 2 R E BN [ 4 A 4 5 3K
AN T B T 235 R, 55 26 [l 5 | S pi R ML S O A
5 s MART A5 784 J2 i 22 /1 ] SR 11 2 5 R 465 T A
AT BB A% 70 43 ) R P R4S B A 8805 2T AR
FRU AR ScH R ] MART BERL, 9@ 1 51 A
BEASA T (19 7 3 XF MART 2 3F 17 ok i , {15 2t
HE 5 B NSO A T B T

4.1 MART &

MART (multiple additive regression tree) ¥ I}
fft GBDT (gradient boosting decision tree) , 42 %
b 85 3 AXUORE VS 19 [l JE AR

MART BERL 5 A Ry n 4EHFFAE 0] 5 x Y 5
PR F o R —>R OB H G S FME . 7255 m IR
oA

F,.(x) =F,1(x)+p,h,(x;0) €Y
ot b, Gesa) %% Bl a K 5500 x 098K p, € R
FIRE m A REALE

Ay 1 R U A S0 5 )1 25 80 4
& X, FoRE AN RRAE 0] &, y, 3Rm 012
H. BEEREENEISED. B -RERLE
A £ BB 5 B8 0, Bl g W15L(5) ~ (6)
i

Ul

a, = arg minZ[— g (x) — Bh, (x;50) ] (5)

@B =1
|U|

om = arg minzL(y,,F,,,fl(xl) + oh . (x;i5a,)) (6)
e =1

H g, (O FRREE F, - OB TR 1,1 E
AWM (D PR,

gm(xi) - [ (7)

oF (x;)

(x)

6L(y,-,F(x,))}
F(x) me

1

4.2 MART gyt

MART #5280 i BT A5 52 48 R P ) ) 25 B 2
A KA A o R P 0 SR R R A B L A R AN AT
ey SR R T it LU A9 AR A T P o e R 2 O T
U Moo o P B R AR 5 I K K R R Al R L AR
SO0 MART #6878 8 47 B 3k % i 354 R 1 il LE 451
KRB 36 F o~ BR3P P  5 4 R T A L
1%k F T HEAT AL

TE SCUNH A5 2% R

|U| Ul

minEL(y,,&,) = minZw, (y; =37 (&
i=1 i=1


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


188 o3 fE B ¥ M 2017 4F
Hodp, 3, KR BRI F 25 ¢ A 52009 BUAE , w, % ®1 BAMEETEER
SR i A BT ZE AR [ VI 5 e LR PG Fp— ym g
SEK T M Eb Bl 802 1 P 3T AR gk i 5
BEPE L BUEE B X [0, 1], P e 32 K R /s i 1 e ;
Bl 9 2 A o H % 9 5201 i A B 4 9 G o B T
RUR N 25 i dE 22 . MR SCk (15 ] rpo SORCER i 1R I R LA ERINT 10
Hw SN HEN T 6
o — log(1 + y;) — log(1 + min (.y,)) 9) i|2 8
' log(1 + max(y;)) — log(1l + min(y,;)) T ;
BRI AR <, SRR 02 R SR A ——— —
5 MART B0 B3 a, o, 5 S0 B b A "
(4D T R 7 A T A 1 AT i 50
1 A 28 A ey A A A B BOR P R AR X ZARAE B 1
I i . EREH 2
o - 5 KA 24
5 4 FEE TR T B PR ] R AT . -

AR SR A 2 5 A r ot S 9 SO (5 5 R 2 5 1Y
PP AR IS A i A 531 P B R SCAE L
FWE SEAT g BEAT TN K A P P A S A R R A 1]
T 2 AT P R X I SE AT N Y S

5.1 WMXATHSH

T iy BB A% RS P B 25 Can 55 e L %
D VI TR AR BECANG L7 i 2 AR D )
REZE I Can H ity ol AT sR HT t D 25 DR 280 23 52 i)
FURT AL AR I . DG, P BOAR IS Pl S AR AR B
B TR OSSN P O A 3 R % R 22 A
SRR AR AR B R SR AT A PR

5.2 HrmEHE

o] 78+ 52 I A 42 B I SE A R R LA G Y
FRAE R RRAE B O IR 1 — Pk . TEAR 2 B4t ag
R AR SCRBER SR R AT ARG E 2 7 H B
A T P RE A B B TR A Sk 3 BRUA P AR AR 1) B
P R U o 388 2o Xk TP AL S8 RN S AT R i 4T
BT IR AR b S 3RO P 9 DU R 12 FRRAE L P 6k
PRRAE WL 1,

P I R AE A UL B AN

(D A NJEPERRE

AR . 1~11,12~17,18~30,31~45,46~59,
60+

PR B

QSRR . BB TT RS ISR A5 S R LA
o7 JE B AR B BE

HEE=: AR TR SR ER 2
AR HA 5

RO BB BT IR 45 ol AR 7l BE 240
Bh TAE 3 A

UG E RO P AR 2 A B AL R L B
LSRRI RE R O X LA

(2) SUAFRAE

TG4 . R BB Y (topic modeD) A LL A
FH P fie A S AR BGZ ] i RS . SR
B 2k ) e 5 A0 A (LDAD RN P I SC R &
B AN SCR . BREBCH PR A R R PRI I SUARAE
B A5 BN R P A AT

(3) KARFHE

BELH . A A MRIOCE SRR BA
AL B 2 4 (4 AT g PR A K, AT DAAR 98 P iy 6 7
KRB AR . 53CHR0L7 b BB AR AL, R
FH LDA BERY 8 56 7 B9 H P >4 g fde], 063 24
RS R IR OC T3 T T HE 4 A5 30 A It e
JHB O T i 5 43 AT

BOSME : P RO BY P AE R DG R I i
PageRank {H ., Al LLE R S i P OCHE G &R
FHE Gy (VL E)RER B E— DT o€V AR
K E— P B E NSy VXV
FHE MREADATULZH R, XTI o,

PageRank(v;) 4 1—u
Il('Uj) ‘ \%4 ‘

(10)

PageRank(v,) = 4 2

;i € M(w))



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


53 PG A5 0k AT P ARS8 4 5 F- 5 1 7 o T SR AT g B 189

Horp M (o) 24810 o B FTA 19 8 L (o) & o) S 1
B B |V sk

B B P @M A AR ECRT P 2 5 g
it Hashtag B9 FH 344 AL .

(4) TR T R A () 4R AiE

FR A B R PO BRAE S 0 i )
Vil

BJE Ay A . B R P NS BRE I 1 A B Ja]
DA

6 LWIRENRERSH

6.1 HiEESE

AR S5 90 8 IO AR AR YR B R A L R
55 Ity R A A8 15 X 3 1) P o AR R R P 0 SR
0 SR AUHT IR B P A5 A S
HFREESMITHE MNENKEKK B2C BT
T 55 I 32l R T SRR BB ot A PR A5 L 3R 45 1 200
TP X175 TR 1. 389 [Z &R dhiEie. 1
TR b A W SR B R P A AT DA IR AR P
WA IFS Y AT LA B — A H P i IDCEE T H
FHRRAL T L TD ¥ Sk i b $5D  AR 4 P iy 1D X
T HEAT A 20 A5 B A F P BT A SE ) T R B 2
A MEHE D P R K A B IR R 3 T
TR AR O] - 1AL 45 L SR O 2013 48 1 A 1
H % 2013 4F 6 J] 30 H 95 b B » 2 B Al 1E % i
TP 81 G A 8 AS S BRFH P 5 B 22 B T A i
TEEAR T A0 P 5 30 BR R AR s (H B 3l R AR A
FHF s n— R o4 R — A 1ok P& A LR sl A 3% & HIR
PLE BT e e e 2 B DL ) B N B K DL T
WABCL T HABR . 55 M 500 5 1E # 15 BR 1)
T P R 17 {2 4TS fE A
RAE-WERPRE 5 AR W SE R AT
A 2R AR = 07 K5 5 3k, SR R B R el 1
SR R AT KA — AN P BB IR BT ID A A AR
ID; BE Ak B 18 7 A5 i 4 K 7 T 3 0 3y b ) 3K
T o B 1 S B L AR S L S L TRk
AL LK Z P i R TD FIEE IR i 1D A DG BBk L AR
SCA 17 AZSRTESCAE B b HBOR R o E A B
500 A PR 23 917 ARl H A 5UAR WY
TSR FUHT TR TR AR S B P s 2 o T A 0 S i i
rh SR M R N 0 B P SR D o 2
A ECHE L S e sk b /b 1 10 ZR P R A TR AT A

FA KR IS0 sk 15 853 NRICH .
KETREWHE FIERRF DA 58
WA RRE 2, = 5 H A
fin s R T A AR B R HE R IR R B R S L T RE S
S ECE D B I — R a0 B AR A R A 3
KRR S . BT LA S5 20 K 7 it e Ot 2R T 1Y)
U 16 SR H T8 AR A 2R A 4 BEA 5
(DB EREE 20% B #0155, DL Sk &
AR MR A RS A K ER M E. K
HIWE XK ER S, ID R ETFREMA K
ID, KB &8y = X AR a2 s, P g
SER B e N gt R 3 s, A& AR
FGitas Rk 2 s,
90 000
80000}
70000 8 - - ..
27000
22000
17 000
12 000
7000
2000
1 000 -
800 -
600 -
400 1

200
0-

)

T it KRR (B

HERCRAL: M)
Bl 2 K R T i e DX TA) o3 A

W SR B2 i e P A3
m[0,0.1)
= [0.1,0.2)
u[0.2,03)
m[0.3,0.4)
m[04,1)

3 MK R MH TS T I

R2 XBEAPIRBEESRITER

KB | KERM | FACFY | KBRS | F R
RPN BB/ | MR/ /| B/ &

15 853 138 015 52 8.2 41



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


190

R

g

ke
=

2017 4

6.2 iR

K EEE )5 9 MART 8, 38 i+ 31 58 e
HEAYT7 5 BEAT I3, OQ IR AT P w B9 BT IR B 4R
BCRFAE x, o T 330 T 361 R i B 49 4 5000 M6 A
Vo P HSH v, MO SR AHERE RS Y
BRI FE AR RIS 48 3060 458 22 (MAE) M (375

Homp S 8 4 X iR 22 (MAE) 33 5 R iR %
(RMSE) iz e 1 2 150 {6 5 5 S {H 09 3005 72 52 L 4K
B /N o 7R 000 25020 76 4, ff . R B (R-square) J2
e 1% 2 0 {5 L S i T B0 Y T AR TE R K
(B X TR SR [0, 1] Bz 3 1, 3R 755 80 78 (9 1 0 2%
FBR AT

6.3 XRLEREHH

ik (RMSE)™ | i & & 3 (R-square) Y, = fif
SO 45 bR IR (LD ~ (1) B R FIBCHE I 9 MART B0 6 i 7 456 i Bt x, —
S5 (v soee v, TR 5 ke T o
MAE = U (1D LR (linear regression) # %2 SVR (support vector
- ; regression) & #11  CART (classification and re-
RMSE = | Z:(yuU_y“) (12) gression tree) 15 I b 28 [ 4% 42 )22 B 0 AL MLP
(multilayer perceptron) # B %} 1y, 45 43k 3
D7 Gu— 3 .
R-square =1 ——=—/—"——— (13) Fi7R .
DV (v —y)?
®3 =SHEREITMIEIRXTE
. o s LR SVR MLP CART MART A MART
W b
MAE({) 0.091 3 0.089 4 0.1139 0.0915 0.091 3 0.0197
RMSE( ) 0.1235 0.124 6 0.158 5 0.1238 0.1236 0.064 9
R-square( A ) 0.98% —0.71% —62.94% 0.64% 0.81% 31.03%

CA TR B, TR B4 s v e fELHE/DN , T 280 i )

@O MAE Fl RMSE ¥ 4~ ¥ 4 48 45 %5 1& 19 /& 1
IR B S R HE i LA R B AT LA e X LB
MART 5 LR.SVR,MLP,CART #&#, i F 5 %
T A5 SR ARARL o 2 JS 0 A MART 55780, 800 4%
BATHE RS

@ R-square JZ I 1) 2 F00 A 5 A 58 500 oF- 34
(B BE 35 B0 1 o A 52 i 990300 /028 0 A OR . R-
square 1E % BUE [ X S [0, 1], BB i 1, &R
A 1) TN RS A A o Y I S S A S
R-square {28 1. fEA LS.

o FHP R T A B WA 3K LY A o3 A DL L3, A 3K
KRS E/NT 0.3 B9 5 B P 8y 91%
el 0.3 2 0.4 Z A P Ry 5%, el K F 0. 4
IR R A% . Al UE . 0 SE K R R A L )
AR P o 4 K 2 5, A S A R s o B A 2 v 1
U TG D BE 0 R ORI A R BB R
DR 2% Y 000 {1 i 25 4 KB ot 7T B o B R
HEIE DL, 3 3 SVR #EAL  MLP #8571 K 45 4 4 A
B BE AN 34157, R-square 1A f{H .

o KRB S A InAL MART 6 R, B2 i8]
I SRA R R il LE AU T 3K R R L 491
e B B A 8 4 v B R U ACR A T R Y
Tt

6.4 HFES T

AR 3243 A AR v B BB P AR A X
O SEAK e T o B 3] 1% BT AR L 38 BT R AR R A I
Tt P R A L SR AT VR AR SR 1T 5347
6.4.1 REAE DTHk

FE YRR AR v W] DL SR8 PR i TR E A
26 A 81 05 2. fE MART 4 fF 45 19 1] 19 B
b TR FRAE R T A4 2 0 BTER R A R iR
TE Y TTERAE . a1 4 Fros .

P 4 BT LU s B P B v il B AR AE X H
W S R T B4 5% T 3 43 A s i e R, B P AR
W4 RE AL IR 2 TR P R S G B R R 2
BRI 20 7 15 5% 45 0 0 o G g S K R T 100 o AR A
B /N FRAE R BT AR 7T BE 5 AR AR B 4 B A DG TR
RFN TR 20 48 B 1 o 50 4, i L b R AE 2 R R X A


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


53 F A« Tk A I A ASE AR ) - 5 1 R T T SR AT S T 191

ERipiil
iR
it el
51
T HIf (8] 43 47
R
5 [ 1) 3 A
ER9JES
HRAL
HEEH
B
LS ' ‘
0 50 100
B4 P Bl AR AT 5T R A

/N5 AT e 5 S5 i ) s AR A O ZESCIR P Y
I TR T I B F 0 4R v g R AR 1Y 9 R i)
K HEIC100 %0) 4HR U (65. 7%0) AR IR (36, 7260)
HE 5 (26.3%0) B0 (12, 9%) HSWEAR AL (4. 6 %)
T B SCAR AR AE (99.1%0)

B & 4 AT DL % P 0 3K K R R i 5 T i
R DU A REAE J2 35 R 20 A A 0% S RE A PR T T )
SR I LRI R AR AT 5017
6.4.2 THEHEA W RHE 5 BT

JE SCIF L 2 X TP W 3K R R ) R e
=L (14) s .

Ul
i => %yu (14)
u=1 z

Ho poi e P w 7R3 GREAD ¢ B2
i pe PR M P AR CRED ¢ BT R 0 A 2
oy B w WS R AL B LE B, 0 78— A4
WA GREZED @ 315 P A P I 254 R g il ) 52 T
Z R D izt R CRE D 1 R Rt T K Y 2 Wi 2
TG HORT 2 T i T S 52 W) 38 e R ) At e A 4
AR R AL e 10 ANiA) . Nk 4,58 5 iR

R4 MKETRUIZWERKHENIER

x5 WRKETRUIZMESANANEA

e | Hedd S eS|

R BE R NS VL E S
1| BEEH 23 | B A ROR S VSCEE AL
I {72

152 2K el
Uik

360 %4 P+ i Android %
Fi 360 FAL P 4,360 = &k
2 | HEEH 35 | GO B FE EE 360 B AW | EREE
YA O 2 B N ok TF L.

NBA LB RO B P |
S| BEAL 19 | d SRR R S X rua§ P

v SR RS e VR R T SR e SR A
PTG /N R AT RIS
4| REdL 21 | S AR THERT B S & | TR
BT SR LB T B 2 i
BNl

KBTI T 7 A T A W 5
RONR B K&, b E
L RN T N ST RGN
T 22 19 R TR I 22

BE4H 26 B 2

l

W4 | i .
L g o | PR KB A0 BB R A
) FHL M H S B M
I E LT NENEN TN
R TY
N NPT N T RSN
. IR IR IR R RIN TS
4 | 3EE 24 DIV T g3
5 g g | EE LG R T
=0 e e & T

HH e 438 5 40 Hr il R A6 P I SE K R R
fh BRI L 5B .

O HAH — G 8 27 p i LI E . ER T
F5 BT AT DA, B0 W 3K K R R A T
BT[] - 5C 7 0 BT s 15 A 24 vh 4 ik VB R
DIY ., F= T, #EMH 2 i b B A 8 75 b A 0 R 055 0%
A T R A R L2 AR )
EKERGMWHPBEREZE LSS BB RN
i A

@ XFRELL 3B & 30, W S A 8 1 o B 461 8 o 1)
FH P g ) T R OCUE AR R E B R G ] A
o, Ll 30 A 2 O T — BB SR AU 2R P
6.4.3 AR O RRAE A3 AT

AN [R) AR Ay M S0 FH P X R T 1) T S L 1)
Gt R wE 5 iR,

M 5 LA

@ 46~59 % AFE Y Be (i F 7 B8 5 0 ) KK R R
i 31~45 F R IR Z . 18~30 % A Il KK
2 T i ) B A e 2L

@ P P L 5 P ) T SR KR
T il o


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


192 o R 2017 4
_ 021 TEJG 22 (9 WF 58, FRATHE X T P R AE A 3R
5 R e B " P
Eﬁ 0.18 - FE T S W SEAT R R AT IR A B 43 B Ak B4R 5 anfe]
2 6 R PR S (3 0 X1 FE P 5K 7 B 0 £
H ’ S N
@‘ 014 - o e T RS T
E 0.12
B 2% Uk

1~11  12~17 18~30 31~45 46~59 60+
AR IX 1] (1] wHHr - 2z KEHEIM] Jbat. J[E Wk,
(a) 2006. 12.

o [2] Brynjolfsson E, Hu Y, Smith M D. Consumer Surplus
ﬁ;ﬁ . in the Digital Economy: Estimating the Value of In-
ﬁg 0.14 creased Product Variety at Online Booksellers [ ] ].

e ol Working Papers. 2003, 49(11):1580-1596.
] I [3] Jansen B J,Chris Anderson. The Long Tail: Why the
PR Future of Business is Selling Less or More. [ J]. Infor-
(b) mation Processing & Management, 2007, 43 (4).

P 5 AR A 0T HG O SR R i B 5

7T BRESRE

AR 3CFE 73 M) AL S WA 0 L 1 Y SOAR A B
AI=F 6 B AR S SO P A L Xk 00 P P i K
KRR A BIAT R 45 T — A7 B i kS8 B 0ROy
B F P R AR QAR 0% A S L O T A 3 A 3 4 A T
FRON LA S B R A B B2 L ) LS B A
AR SR AT I A L T R A5 Rk Y R 5 L R
KRR o AR HE RS 2 0 R T 32 T AE 1) 22 5F
e

SR » A SCATY SR A7 AE — 2L 75 2L B itk 1) i 7 441
Ui A B — A AT L Al BT B R AR 3 A 5 4 T
M 1 X 22 A AR R 2% 19 AR B R S AT AT AR
A B A P A IR AR v TR JEE

UTAFR L B TR L~ S Tz T R B8 5 1Y
FE P Ol SEAT g T e A O A B A ROR T Rk R
ATt 1€ 28 M) T I8 B8 2 ~J TR R of K 2 R i R AT
A,

B R R i 3 — B B B T S U S T
FATIE 22X LATF [a) 747 01 50 -

@ BRFEH P4k S A b i TP R A X HC 0 K
T T i 19 2 391 F) 52 0

@t far A7 R P A S AR A R I 3K T
e AR I R R B A AR

@ ey 7E A A A Rl b 9E AT R R AR D
PEALIET

1147-1148.

[4] Ricci F, Rokach L, Shapira B. Introduction to Recom-
mender Systems Handbook[ M. Springer US, 2011
1-4.

[5] Linden G, Smith B, York J. Amazon. com Recommen-
dations: Item-to-Item Collaborative Filtering[]J]. IEEE
Internet Computing, 2003, 7(1):76-80.

[6] Yin, Hongzhi, Cui, Bin, Li, Jing, et al. Challenging
the Long Tail Recommendation[J]. Proceedings of the
Vidb Endowment, 2012, 5(9):896-907.

[7] COestreichersinger G, Sundararajan A. Recommenda-
tion Networks and the Long Tail of Electronic Com-
merce[ ] |. Social Science Electronic Publishing, 2009,
36(1):65-84.

[8] Zhang Y. Pennacchiotti M. Predicting purchase be-
haviors from social media[ C]//Proceedings of the 22nd
International Conference on World Wide Web. 2013.
1521-1532.

(9] BREL. SREE. HlEss > ROHM R kERIT]. SitsS
5 Big1E, 2007, 22(5):105-112.

[10] S Ankit, S Bhanderi. Survey on Feature Engineering

of Author-Paper Pair Matching in Bibliography Data
[J]. International Journal of Computer Applications
in Engineering Sciences, 2014,6(2) :035-039.

[11] Zhang H, Spoelstra J, Spoelstra J, et al. Committee
based Prediction System for Recommendation[ C]//
Proceedings of the 17th International Conference on
Kdd Cup, 2011:215-229.

[12] Jerome H. Friedman. Greedy Function Approxima-
tion: A Gradient Boosting Machine[J]. The Annals
of Statistics, 2001, 29(5):1189-1232.

[13] Chen T, Li H, Yang Q, et al. General Functional
Matrix Factorization Using Gradient Boosting[[ C]//

Proceedings of the 31st International Conference on


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


539

PG A5 0k AT P ARS8 4 5 F- 5 1 7 o T SR AT g B

193

[14]

[15]

(16]

[17]

[18]

[19]

Machine Learning. 2014 .:436-444.

Zhou K, Yang S H, Zha H. Functional Matrix Fac-
torizations for Cold-start Recommendation[ C]//Pro-
ceedings of the 34th International ACM SIGIR Con-
ference on Research and Development in Information
Retrieval. ACM, 2011.315-324.

Yan R, Huang C, Tang J, et al. To Better Stand on
the Shoulder of Giants[ C]//Proceedings of the 12th
ACM/IEEE-CS joint conference on Digital Libraries.
ACM, 2012.51-60.

Zhao X W, Guo Y, He Y, et al. We know what you
want to buy: a demographic-based system for product
recommendation on microblogs [ C]//Proceedings of
the 20th ACM SIGKDD international conference on
knowledge discovery and data mining, 2014. 1935-
1944,

Lin J, Sugiyama K, Kan M Y, et al. Addressing
cold-start in app recommendation; latent user models
constructed from twitter followers[ C]//Proceedings
of the 36th international ACM SIGIR conference on
research and development in information retrieval.
ACM, 2013:283-292.

RARME . BHE. MEHERRIPMIERLGER]. BT
B K22 0), 2012, 41(2):163-175.
Shardanand U. Social information filtering: algo-
rithms for automating " word of mouth" [C]//Pro-
ceedings of the 13th Sigchi Conference on Human

Factors in Computing Systems. ACM Press/Addison-

FIE (1992 1 BF 50 2+ 32 22 1 50 400k Ol 3
AT R T

E-mail; baiting@ruc. edu. cn

X (1985—) B fE 1E & M4, R #08, Z H
TG R AL 5 R BE 124 L A AR T AL,

E-mail: batmanfly@ruc. edu. cn

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Wesley Publishing Co. 1995:210-217.

Balabanovic, Marko, Shoham, Yoav. Fab: content-
based, collaborative recommendation[J]. Communi-
cations of the Acm, 1997, 40(3):66-72.

STEEL, R. G. D, TORRIE, J. H. Principles and
procedures of statistics. [M]. McGraw-Hill, 1960.
Ellis D M, Draper N P, Smith H S. Applied Regres-
sion Analysis[J]. Biometrics, 1998, 17(1).83.

Jing Geng, Min-Liang Huang, Ming-Wei Li, et al.
Hybridization of seasonal chaotic cloud simulated an-
nealing algorithm in a SVR-based load forecasting
model[ J]. Neurocomputing, 2015, 151:1362-1373.
L. Breiman. Classification and regression trees[ C]//
Proceedings of the Chapman & Hall/ CRC, 1984.
Mirjalili S, Mirjalili S M, Lewis A. Let a biogeogra-
phy-based optimizer train your Multi-Layer Percep-
tron[ ] |. Information Sciences, 2014, 269 (8).188-
209.

Annabi H, Mcgann S T. Social Media as the Missing
Link: Connecting Communities of Practice to Busi-
ness Strategy[ ] ]. Journal of Organizational Compu-
ting & Electronic Commerce, 2013, 23(1-2):56-83.
Ting Bai, Hongjian Dou, Wayne Xin Zhao, Dingyi
Yang, Ji-Rong Wen. An Experimental Study of Text
Representation Methods for Cross-Site Purchase Pref-
erence Prediction Using the Social Text Data.. Jour-
nal of Computer Science and Technology[J]. 2017,32
(4) . 828-842.

SCARSR 1972 L W A SO T B
WSRO 5 A& RO e

E-mail: jirong. wen@ gmail. com


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


