12 TR S 4 Vol.45 No.12
2017 4E 12 H ACTA ELECTRONICA SINICA Dec. 2017

T Re R Ly
1 FH ™ 2 e A Dby T

I M REUR R, AR R, XAk

PR VT2 e 190 2% T2 e, J i A 11 466000)

M OE: BRI R AT TR R AR A S I 4% A IO A 1 R, TR B A A S BUA
BB T Z R Ry T R R B AT R BN RS B, 4 SCHE MRF ( Markov Random Field ) BRI RALAELE T 455
SIRT T PR G N A RRAE FH P AT R 2 MR D S 0 A DR R P AT R SR, A 7 e ] DA A
RURFEAL A3 TR R Y RE B R EIOA T P 55 R AT AT T 2 Rtk r T SEg 45 R, ST P i R AT AN
TP B T A R, 1T HARSZ BT P 56 R AT 200 RO R S 30 55 TR R AN [ AR B )3 ). AR TR G
%, AR SCARE RT D  f Hb  FE P Je R AT R A T A TR v A B A Y TR 45

KR PNRGUY; RATI; stk ZHEEIH

mESES:  TP39I XEkRiIRES: A NEHS: 03722112 (2017)09-2987-10

B FZF3# URL: hitp://www. ejournal. org. cn DOI: 10.3969/j. issn. 0372-2112.2017.12. 022

Predicting Microblog User Retweet
Behaviors Based on Energy Optimization

WANG Wei,ZHANG Xiao-wei, REN Guo-heng, QIN Dong-xia,LIU Lin-lin
(School of Network Engineering , Zhoukou Normal University , Zhoukou , Henan 466000 , China )

Abstract. Predicting user retweet behaviors is the basis of building the information diffusion model in micorblog so-
cial networks,and also is applied for a variety of fields such as public opinion monitoring, viral marketing, political campaign
etc. In order to improve the accuracy of predicting user retweet behaviors,under the MRF ( Markov Random Field) frame-
work , the paper comprehensively analyzes the effects caused by user attributes, microblog contents, the constraints between
user retweet behaviors and the group retweet priors, and constructs the corresponding energy function based on the logistic
regression model to globally predict user retweet behaviors. Experimental results show user retweet behaviors not only de-
pend on user attributes,and micorblog contents, but also are influenced by the constraints between user retweet behaviors and
the group retweet priors in varying degrees. Compared to the traditional methods,our proposed method can accurately model
user retweet behaviors and thus achieve satisfactory results.
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5 XRE5SMH

Sy 7R A S5 Bk (6] FR ERBP, Energy-based
Retweet Behavior Predicting) B ] 4714 54 301, 4~ 3¢ 3
BT T LIRS (1) F P G R AT 2R B
JeT (T-ego W 4% RURE S5 IR R X P 5 AT 2R 000K 2
FRIRENE 5 (2) FH P B AT o T 45 2R 23 A 55 50 12 BU ARG
(3) Tl s A TOUIN 235 3R A BT 5 B30 FL 2. Sy (o 512
5 3 M, T SCK JR FR B & Ak % Bk O LERBP ( Local
ERBP) A6, 55 Jay i e R AT 5 5 AT A R T
BB AT TR AL R i PERBP( Pairwise ERBP) .

5.1 SLIG¥IRE

ARSCHE e R T SCHR [ 13 ] 28 I #0988 46 (i A
D1) MR WAl AT MR T IRIE. s LA A 1,787,
443 ASHTIR T P B B B Canis 22 M A 228K
) P BB R AT 1000 AT LA K P Z Al ik A sg
KR WA, T 20 Bk B A R, AR S i
BRI APT T FARIC 1 DA e e TR B D e
TEREHE AR (R FR D2 ) 5 76 ik 72 o, A B A € B 2 )5
T FEHEHLIESE 10,000 S5 TREAE R Fh -, SR )5 R
TREE D560 J7 XA S B R A b S i A %% &
FULA R R AP 008y 22 5 S T P, S 2 3L
1,132,145 A~ P HEAAE B 53O0 R,

J T g g 2 R A i m n a)
RS W 4. 4 797) 00500 46 6 0y 1) P P B Ay
AT PRI I, AR SCE SR HISCRR L 18 TR AH 1 F) 4 52 19
RNy 2 TAAZ M4 CBAESE D15 D2 X B A28
WL o3 Bk o3 R 43 5 31 ADFREE MY ) AR TR T
HEAZ 28 5 U 8 Ay D A TN, T e 28 D 58 o 245
TIN5 SR hy A At 5 X286 T 245 L fg - 44
5.2 EMrIERR

R T VA T G AT S IO AR () R R, AR Sk
MATHEERRPARR(ERR) RS F1ER
88 3 WP ARIE. Forb, A (7 | 32) S A Bl )
g T 5 ORI T B AT R A A I Ry < e
9 P B o BB 5 TR 230 O BT A s T Sy < B O 1
JRE R TE A TR0 A < B T B P B o A s T L R R
W& — R PEAE AR, B M0 « 1 1« 2/ (YERf
o+ AR,

5.3 SHIEE

AR SR A T A S5 5 v R F R[] 19 2 28000 .
W, 280 o T 52 B HLA A RLE AT S i T R
TERE R LA A8 A 43 e A [R5 A prac B A A i 3 (2
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U427 FRATAE ST T R 3, HoAE X[ 1,10 ] R
(B, T 25 SR Fe AR g Rk ok BN 5. 7E P
Potts f 7 (2 I, 4.3 1) W, JRy s ik AR BIAE ¢ S5
A RSB AE ST B A, S R P T AR N B B 300 B
CRp5I b, 224 19 255 ] B 388 R s /0N B, 4 17 i 8 701 11 B
AT REORFEAAR ) FRATT IR B0 B ¢ 3 B 9 MR A 1)
FHIEE 0. 5 5 TR E A OB XF T BE AR & e 56 18
FildE A JHPE RAT N AR SRR RS RALE A,
55 A, ARSCHECR F 2 > W 07 vk i 8 e i ok 1
TRT Ak S5 o R 5 40 BT AN [+) 1R1 28 %o 33000 A B ) 52 il ( 2
DLEE 5. 4 947)  ASCR s D 5 =08 e R U e, B
AT AT 1,10 135 285 A, RS R X
[0, 114356 A, 55 A, BRI REIRCE 4730 7 , W] B4 1
AEVE P TN ORG B, Fe 28 0 e v TOUIOHRG 85 o) I 1) 2 B0
BN ERE. SR kB, S5, A, 5 A, 5000
HUE N 0.6.0.3 5 4 By A LR ILAEZ A F A28 M 2%
BRI B M fe.
5.4 ZLWER

HRAE LA 1 S B0 A L S B S5 R 5 BT n
5.4.1 AREREZEMHNEERNSE

N T OYHT PV AT R AR REIAREE 4 e r-ego
Do 5 FRURE 45 DXL 28 0 24 i FH P 2 R AT IR 5 T, A S
T PR R R B 1Y S B DL B B D1 X
FH VG R A5 R TORS B2 1 A2 A

(1) PG AT 2 R 5

ARSCHE JerE LERBP (3Eat %5 T H P R TR
YT FINRS BE () 52 . P R AT N AR F IR T 4
2 W 4% AT ST 5 2R B R P 22 D8] A 2 AT R MKl
PE. W 2(a) Fin, SA0E X, 2R3 I, 3000 i 52
I SR RS BRI AR AL R 5, R R R B T T 1R
¥ B B FRG i 3222 i LERBP B 5, T BE & 1 P 5% &
TP ARG K, B P 5% R AT ) 0000 4 8 F 42 Ry e
HeAk , PR T F00I0RS A5 LA R B8 w5 5 1 24 FH P e B AT
Rt K, LERBP ()4 F 7 B2 A X 45055 , 100 kG
JEE PR B T AR AT

(2) BRI K S 16 1 53 T

1£ PERBP LAl b, AR SCH 58 T BEMR S K S 3o vt
TS B RZ . 5 P e RAT AR, E 2 (a)
52(b) R, A A, sAETT I A, B I, T
B2t S B e RS BRI AR fh ka3, i Bl A
BEUREL T 50 30 6 P B AT o0 1) 00 2L AT — 2 1) 52
me  AEAEG P % AT R ARRAE 5 P i R AT R AR
e eI A I EE

F2 G T ERBP YEARIALE A, 5 A, BT
R EE. MR R B, B P 5% AT 20 o S AR %
6 Xof o 22 THUINAR 35 05 A7 E A [R) R B 1) 52 ). SR T, 24 A%

100
95+
90
85F

0

80

75k

¢
70t

Accuracy

65+
60+

55¢

50 L a4 L L L L n L
01 02 03 04 05 06 07 08 09 1

Weight
(@)U A 5 A, 150

100

95| o1
—B— Amax

90 +

SSC»
80 F
i 1]

75F

A

Accuracy

70 +

65

60 |

55+

50

1 2 3 4 5 6 7 8 9 10
Scale/Penalty
(bR T SAES A, R

P2 A [ R0 SRS R B 5

A SR, FH P R AT A PE A R AR A T
2, PRI SIS A 52 B — RE AR 5 75 0 5 TR
SRS 22 F 7 B3 AT O B R W AN A F I AL
SEPRA L R P 2 1) B A S 5 AR AL, AT L A B 3R A4S
B A TICIRG E. [RIRE , S AEE A, o R s/, 25 A
PP AL B P B8 A e A Dot LB e AT T AE 52
M U5 A5 380 5 20 ) (A B, T HG 8 o s A2 2 52 0.

LA AR SO X A5 5 AN [R] T i 1A 5 R 45 110
PMEERIEAT T 480 NF 3 B 4 2R al i, B
FURCR RSN, ERBP f) FINORT REAH 25 A R, B A EOR
RHH AR AL L. LRI, AEAE S 2 B 5
AR 2R T AR O (S AP B Al 6
J3) , ERBP BA BT (438 1 1

%2 ERBPELRRESH(A,A,) THRMER(7=1)

ZEHL1(0.4,0.1)](0.5,0.2)](0.6,0.3)](0.7,0.4)[(0.8,0.5)((0.9,0.6)

HE | 0.8312 | 0.8560 | 0.8754 | 0.8310 | 0.8022 | 0.7567

HERfHZ | 0.8001 | 0.8318 | 0.8430 | 0.8193 | 0.7902 | 0.7661

F1 | 0.8154 | 0.8437 | 0.8589 | 0.8251 | 0.7962 | 0.7614
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#3 ERBP EAREFHZME(APHE) WRNER (=11, =
0.6.1,=0.3)

ok
%

4,679

9,098

13,976

29,301

36,884

50,034

Tl

0. 8536

0. 8766

0. 8623

0. 8479

0. 8637

0. 8522

e

0. 8345

0. 8801

0. 8409

0. 8701

0. 8525

0. 8797

FI ikt

0. 8439

0. 8783

0.8515

0. 8589

0. 8581

0. 8657

(3) 7-ego 2% RUEE 152 10

FEUREG S AT id w00 M 30 i P Ak sc i &
M P Z A2 2, WL 2 () FIr s 52 3 5 R vprm] LA
R, T AEIC1 5 2 W AR A TS BE L AR T
ZJE M R LT AR R Al T ORI AR K
JIRTE—E R b R T P A A R W,
T HAE R AT 8 Ay, FEAR 20 T AR R I S
FCEFARE R 0% AT Ry, IR, A8 /N BN 2% S
ARG 2 Se e A R T 4 s T0IRS B2, 5 00 7T R 3R K
) PN 35 2.
5.4.2 RAPEEITATN

X FHEAE W 45 v 1T R A AR, A SR HIAS TR
Y SETER HA T P 5 AT R AT TR0 AER 4
SVM _1 5 LERBP_1 43525 SVM ( Support Vector Ma-
chine) 5 LERBP 2k H] ] /7 J& 14  f 19 PN 725 45 A R A1k
TR 4% 5, T SVM _2 5 LERBP _2 |3 SVM 5 LE-
RBP R I 5 22 8505 501 B85 FE A RRAIE 1) T30 45
RGIREY], T SVM 5 LERBP 2R 25 18 FH P 22 (6] Y
FEAZ I FR , HAE A TITIN A 2 3k A I, T SVM R I 1
AAXS B PR BE. Ty — T THI, 4 S e P 22 ] R A8 56 &

A3 22 5505 SR T P 00 D T P B AT S 0 )
Oy RN BE VR ML 0 3 P T 22 A A 52 S AR AL R T
LTINS B2 H-BEA AT R 3 15

AR, SCHRL 13 12 58 1 Jm il i Bl A P 2Z M) iy
B A TR A ST W 28 25 K 1R AL DR T AT LA e )
PP B AT o AT H0. 52 b, AR Rl S M 4
PP Z TEREAE 56 2030 225 | AT I e 447D 22 18] B AH
SR, AR U B B 1 G5 R T 5 2
PP R AT T Ryl — Sk, SR, SCRR[ 13 ] i TR
S P RAT I LR A2 R PERRAE , TR TS B 4R A 3 4
ATIIPRS BE. [AIAE, SCHRL 8 | v Rk mARR A 24T 557 >
I35 P AMUPERFAE LS AN TR e 447 o i) A4
S AR T ARG IR 2 7 5% KA T D Z (] 52
Tt A REFRAT B ey 14 TN AR S

5ICHR[13 ] 5 3CHk[ 8 ] A, PERBP 7£ MRF fig i
PUAAES RS Humh & 1 F 7 B A AT RS Ak 5 L
BAT AR, B F T 5 AR P 5 A o g A
A 2E S i ELA ) T 2 AL 52 W 46 rp B 22 P 5
A1 oSG [ R 3 T AT SR B4 JRy A I A 1 0 45
ERBP i F7& PERBP )RR F i i @il 5 AR A e,
PE— 2B HR T RS R B 2 T B AT R L
DR i S VS 3t S e 1 PP e e AT D B AR T R AL, A
(8 TG J5E AT A A5 DAk — 25 (1 42 .
5.4.3 WiEELZEEHN

TR AR SR AE A A W 2% B R Y 1
AE , AN SCHERS P % S A b A 1 3.

x4 BPREEITAHFN(r=1.1,=0.6.1,=0.3)

GRS ZE SVM _1 SVM _2 k(8] SCHk[13] LERBP _1 LERBP _2 PERBP ERBP
PEAEE: 0. 6217 0. 6510 0. 6121 0.7017 0. 5623 0. 5443 0. 8426 0. 8754

Dl iR B 0. 6131 0. 5944 0. 8628 0. 6391 0. 5054 0. 5289 0.8119 0. 8430
Fl Ok 0. 6315 0. 6077 0.7161 0. 6689 0. 5323 0. 5365 0. 8270 0. 8589

PRI 0. 5923 0. 6134 0. 6094 0. 6743 0. 5267 0.5779 0. 8291 0. 8621

n MiRE 0. 5896 0. 5739 0. 8512 0. 6398 0.5163 0. 5342 0. 8057 0. 8293
F1 g 0. 5830 0. 6013 0.7103 0. 6566 0.5214 0. 5552 0.8172 0. 8454

TEASCH, 24 Fi AR T P B e e H 2 1 R

RS5 WEREBEBM(r=1.5 =0.6.\,=0.3)

AR SR BN JT 22 3 ) B A A P Bl T AR e
AR RIS 18 2 D P 80 U S0 i Bl T e B A
AR X T e A, A A RS P Y
e Je Ay 9 LA Bt e AN SRR P (AT S 34 A
T A, D) 3 B I s 2.

N s P AR T 3CERES | ok AL e 2k 7 =X
XTI e B AR AT UM A 58 3%  ERBP BRR 0 A P I
P U A ER SRR ST, TR I o 2565 25 e P e AT o
LY SRR e, N3RS T S AF A P25 2

TomAs e
AR D1 n

k(5] ERBP SCHKLS ] ERBP
2 0.5063 0.7916 0.4693 0.7760
3 0.3476 0.6118 0.2894 0.6472
4 0.2481 0. 5444 0.1749 0.4988
5 0.1946 0.4475 0.1034 0.4297
6 0.1073 0.3244 0.0795 0.2911
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BV L T MRE RE 404 9 P B A A7 o B
R AT LU g 68 FH P Je 1 5 I 9 3 S R A T
Fe R AT IR REREE e B0 5 IR EAT Hi iR, B 0K 1
AR T RE.

6 RES5EE

T B R R P e R AT R TN RS R, AR SORE
FH P B AT SR TR0 ) i Ak R MRF AEZR R B8 1 (8 Ak 1)
TR A Forh  RE i R AN ZE Bl TR P R AT
FRIE PG RAT R 20 R K Se B0 A5 R 2 P
BERAT R R, ANH AT 58 AN TR P 5% & AT A
AL 225 10 HLAT 20 Ak 58 9 4% v o 2 1 P % AT
P [ R B B 2 T W A o . S 5 AR R I AR
SCREAE XS P % AT R 5 1 T B AR g S0 v g
FI AT P PERE. AT, A8 SCREE I il 5 5 elolk 2 Ak
TE T+ Y452 N 48 B A I, A A SR P A IX & B 6
ARG HR 53R 241 P28 5 BRI, 3 26 - FE 58 X 2%
R AT s 1 LA SRR I 6 e R R i A R AT 5 A
HE— RV AN A SCRE S R BUHUCR T T 5 T 3K i
i) Potts 5574 5 P"-Potts 5 Y, FHXF H P 5% & AT R FEAIE
B H I AT REAFAE — 5 W R B , DRI, ol 44) 1 o A 3%
H.5 F 3K i 0 g = R B e — ME AR AH T W
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