4585 FI2H it ®E N T #’ 2019 4F 12 H
Vol.45 No. 12 Computer Engineering December 2019
cHAERAREIENA - X E %S 1000-3428 (2019 ) 12-0294-06 SXEARER: A HES LS. TP393

— P MER PR AT EE
wIE R, MR & X
(T PRH TR FEHEHURR 5 T2 , T K 400054)

& E: AT PageRank 550 8 1Y U P m Jy IEAR RS b AR R P A B A S R DL B AE PO T R
Wl H R e S R R R R R, AL SR A T B B R 3R T O TR R AR AR B R SR Ok
SE A B AR L 8 5 1A P SO A 1 SRS AR P VA R e T, 25 A P OR R A R S T
) PageRank B3k b4 £ Gl 15 1 P 56 iy PEAS B0k o S0 25 SR R 0T, 5act BWPR B0E M L, i B MERG R R
FF (E 5 B4R R 13.5% (10, 1% F112.3% , REHEE 5 00 M S5 e 3l | P i S B 5% ) g, AT Sl ok 52 190 2% e 114 8 DL 45
Az 5 B AR 5] S EM RS %

KBEIR : TE  AE 2 W 4 552 ) s PageRank B33 5 {4 % %

FHAEZ(FRRS)HREB(OSID)
=8

5| AR B BT, B XN A — R GH Y ST s e g PEAG SR [T ] TSR L TR £2019,45(12) ¢
294-299.

FE 5| X : HUANG Xianying, YANG? Anzhiy, LIU Xiaoyang, et al. An improved algorithm for microblog user
influence evaluation[ J]. Computer Engineering ,2019,45(12) :294-299.

An Improved /Algorithm for Microblog User Influence Evaluation

HUANG Xianying, YANG Anzhi,LIU Xiaoyang, LIU Guangfeng
( College 0f Computer Science and Engineering,Chongqing University of Technology,Chongging 400054 , China)

[ Abstract] The current'PageRank algorithm based microblog user influénce eyaluation model has many problems, such
as the lack of users) attributes and the incorrect evaluation of users’ /influence/during their inactive period. In this paper,
the attributes of users are comprehensively considered,and their basic influence is confirmed based on users’ activeness,
authentication information and blog quality. Then, according to the blog dissemination rate, this paper further excavates
the potential influence of users. Ultimately , with the evaluation of the quality of different microblog friends, a microblog
user influence evaluation algorithm is established on the basis of improved PageRank algorithm. Experimental results show
that compared with BWPR improved algorithm , the accuracy ,recall rate and F value of the proposed method are increased
by 13.5% ,10.1% and 12.3% respectively. It can reflect the actual influence of users in a more accurate and objective
way , which can provide references to the res€arches on opinion leader identification, information dissemination and the
guidance of public opinions in social netwoOrks.

[ Key words] microblog ;social networkginfluence ; PageRank algorithm ;dissemination rate

DOI:10. 19678/j. issn. 1000-3428 ..0053029

0 sk AE TR G PR o IR R
BR A4S W 45 22—, C5F 40 YA [ LI 90 295 Kz J AR

BEE Web BORMIRL Zh HIK R B2 0, e 2k SLGEit Rk ) MC2017 R o & 4 ) R W,
FEAE A543 B PR 1 ke, HTEHE SR AL HE i 2 2017 49 A HHIR O H & BR AKGE 3.76 12, 18

E&TH: BEHSFEHES (1TXXW004) s 2 H # A SCH RS 4EFE 4 (16YIC860010) ; IR T H HFE R4 A XH SR ¥R H
(17SKG144 ,18SKGH100) ;2018 4 1 P i B Ze AR A1 37 5 I /R 7591 B (estc2018jscx-msybX0049 ) ;2017 4F B T B 1l 2 1 W 4% B 5 5 1
AR B A AT B O T GRS (KFII2017024)

{EE B 30 WL (1967—) Lo, 882, B0 )5 i Ak sS4 AL RR BT s B2 ik GBI 1) , B 90 26 5 XN e mil B2 B 0 s X ) 0
- HF5E A

I F5 H H9 :2018-10-30 {& B H #9.2018-12-21 E-mail ; pureyangcry@ foxmail. com



A5 H 12 W

B HE, B2 X/NE A — Rl A O 5 g A B vk 295

B PN R TR DX Ah T G S A o fCT At 58 I 4% S 4 4
KRG RGBT EERIE, EHRLe2 511
SRR IR

FEAL A P25 v, 3 43 T P 5 s 0k At P 45 A%
AWK Ty, SRR 2 WA AT X B i
FHXFAMERT L, SWR GARZ MY E 5,
UL A5 AR A 52 W) 25 KA My 22 T BRI E 1] . A An] 5 K
i PPAR T A A D 4% v FH P S e 7, 32 4 R L 4
MR BALRE IS R NG E
G A A A L E A, SR T AR 2 i 5
B 4

B H I 5% R R B 12 5 3R 0 A R B P 52 e g
kB 2, W T H PR R BOC R, o ok it
PageRank By 4 37 LA 200 1 A6 077 o sl ik
W7k B EAREETHP WA mEMSE ETHP M2
HAT M &P NG aE B, TP WA
Ja 1 R B T P R 22 B SR R A IE S
B SCEk[8-9 13 F H A A B M 15F B 0 B A W] 11 It
A BORTEAG R 7 SCHER[10 ] 4558 AL 2254
FUR AR S5 B PEAl P 1) 52 e 28 T 28 |
PR AS A P W SCry ek IR R RN %,
SCHRL 1T ] 35 F 3o H P8 HAQE k4% 4 2 UL 454l
PhE 2 i P s e ) A DT AN IS B R R &R
{HA WA R 22 0 KPPk 45 SR S mSE n] 8, B 4h,
i R A R R B B 22, RS R P R AR AR, B D
GEE TP (R ORE 2L B A R VA 45 SR LT L R
TR B A T N S e T A S N BT bR
AP A B JE MR A B AT O i 25 A B, 4N SC
WR[14-15 13867 H P 19 Je 4, 38 1 /S0 9 % & 1 Ie il
P& ) 28 B FAT B VPAL F P By 52 e 7, SCHR 16 ]
PR T T P AU AT S A E I 2% B A 2
Kz ¥a Twitter |- B9 = WATHN A 7 o

LA M PR A SR MR 5 AT N, el
PageRank 7% 68 LL 38 % UL & B 0 17 Al ST 2 1)
M) ORI T P R B R R, O PageRank
VL Z 800 F P R AR R w0 b6 s 0G5, R R -
1 A B JE AT A, 3 3 32 AR O G IE AN TR
ARSI 7 205, BE T2 0 o0 B 7 A L
Swh P — BB ) ok RS, RS 5 H Ik
D7 BT P s e g 2 ARAR i R SEBR A 5 e
TIA—E 2R R, 200 T 52 7 38 K% P 14 v A
%1,

ARILLEEHIER P A S0 JE 1, 76 PageRank
R RS AR — O PR i T PE A B
LA P A B SR A i g [R5 R P RS
W IR 2RI G T P 3 R R AR T P 1 52 B
SR T

1 HX#MR
1.1 PageRank &%

FH P AE AL 28 W &6 vh 1 22 B ] LA o A ) 6
F o B T HE 4 i HF ¥ 3R 2 — i PageRank 5t
T HE R B, 1% 8 1 i Google 89 W5 137 81 15 A 4%
)RR T LM GHES A RS )z
(G E RS RS SR T8 Avi o - A < Y o |
— N [ A, (H Y 3 S8 T H A AR AR B B 2
RER S HEA MR A HA U0 B8RS
M HER SE R . A TR P A Rl B, 51 AT Rl HL
iR i O S T T S Y S5 LT 8 (R T
PageRank A i 35 20 X=X (1) s

PageRank(x) = (1 -d) +d Y PageRNw
yeL(x)

(1)
Hh | PageRank (x) | PageRank ('y) 43 | Fzs DU TH x
Iy MHER 4380, L(x) 2R B x 19 HEADT IR 5,
N, FoRTUI y MBosE L, d e &8 EoR —A
T A LA T T R AL 3 TR ) ARE R B e L At
GO S|, B A g 3 A5 AR 43 B, WA A IE 5T IR 1
EAR RO S AR B, DU 9] 1R 5L AR o Bk
1 —d, TG U Ta 1) A5 B —L

PageRank B v AN XA 1) P 19 45 5 3 47 HE
J¥, 9T LB 0 i W P B A A A 5 R 4
rR S H AP BYSeTE A e R AT DI S BE
38 3 2 QTSR] LA B P 52 ) 43 . AE T
HE4 b, BN DT K 75 19 20 55055 3% o T A o B Y ER
RS R T HE 4% 6 E A R A T 7 )
AT BE MR AN 4 & 41 52 19 46 JT) 7 5% W 3 1) 3 At L
i, T LAAR Z2 BF 5 4 4 PageRank 3k 0847 1 Bk
1.2 BWPR &%

AT M AR SCHR B R L 8 BWPR Bkl
YERXT AL Z — ZALSHMESHA A A
PG BRI 3 B 56 R W B P 52 ) g v Ak AR R 2k
L, D P B4 R P S AR T, T P
SCHRE e RIS AN M B 52 H O 2 R 4% il g g
PageRank 57 30 26 AT 1 P 19 5% 000 7 20 0, 1k T 42
Ji R AT % BRI A st (2) BR

BWPR(u,) =d + (1 —d)vjég(u’_)Bw(u,.,vj) - BWPR(v,)

(2)

Forbu, v, FORBERT L F, Cu) 52 P B0 b 22 46

o d R BA ISR B, (uyvy) SN T

55 J5Uif 1 PageRank S 3:A1 LE , BWPR B3 6 BT 45 1]

FUEEAR B d, FRES S P SRR,

ik A B s P E IR T B, (uy,v,) 2EAT
ACTHEAT 2 P 852w 1 38

PRI P e 3R WS — S 9 I ) ) B, o

— Bt A AN R S0, A2 5 A, W E i 26 Bl BWPR



296 it &

LT O

2019 £ 12 A 15 H

18 WA B 3 A% B 09 T P 5 0 R 2 AR i A 5 B
DL P B A — 5 2 R R R

2 APRPEWAEGLEZE
2.1 AMRBES®mMA

PageRank Fk A I A7 HT P 2 46 %0 F 95 19, X
55 A 2% v P SEBR R SO A o A5 A TN
AR AR SO AR 52 W) 3 858 R Y 8 UL 4wl s 47 23
T8 5 P B ) S A0 T

1) 5 BR

SR 7 BRI P S B =R PR Y S TE A S
B AT K 3 5 18, W R SO A% B AT R A 4
PEAE T o P A 358 BREE a] LA G ok ] P — Be i [\] & 2%
SO B ok B 3 A X (3) Fs

uactive(‘x) =% (3)

e () RN x UG ERIE , 3 N, FoR P
x TR ] Be T A Jir e 3 1 1 3080k

2) AIEFE B

BTGRP 2 O TN RS S sz
FHAR T 09 5T ST, AT AN AR I A
B LW Z W AR P R RIA 52
ETEGAIEA P — B AR R iy, T A 5K

WIS (4) B
V) =L )
S XA EVGIE )2

Hop, V() Fan F 3 x BGIER B

3) 135

Bt T T AT L FH P 8 RS S JR 8 O, 52 o
BRI L 9 T SO B ORI 6 T o = DL 4
PP T8 H A KR B R 22, Je i i — LE BT T By 22 8K
VE S P 52 0 3 37 A ) — A>3 2R (HBURE o A7
TEREABURY 22, SCRR[ 4,14 TR BT SE 3R B, P 5 i )
MR 22 3B HAR R R

Xof Bl T A 52 I 4 v R L Al P P B R A e )
e, 2 BRI P o8 S o {1 A e e
S VIR T REVE SRR, P X SN G R
Z  HSCH AL R ™ o T, AN SOMYE T 5T
(e S VRIS U A K i RSO T TR
X (5) Fros s

Qb]og('x> =op avgrelweet +a2 . avgcommems +a3 : avglike

o, o, ta; =1 (5)
Hrr, Qe (x) FRoR I x BT SO &8, avg enen «
AV commenss T AV F/NTERT[B] T PN, P S0 i -2 5%

FBCATFIREON Vo o, T o SR EB 23 A SIALE
PR F P AN ) B P A S A R0 A 2 {1 A
ZEARH R, A RE AR LAEA I, T X X 2 {5 B AT
BAEIH—1E, =X (6) Prs .
F-F,,

F = o 6
norm F —F ( )

max min

Hodr F L FBRIH— 1R AL B B RFAE(E, F RN % Fr
TR B, F o, 78 BT A POz RRAE 1 B /ME,
F o 32 T A P i R AR 19 e KA

AR SCRH I P A SRR IE (S B AT 0 — b ab 2R
Ja BT R A S iR A= (7)
F R o

Base(x) =u, * Uy (x) +1ty » V(x) 45+ Q0 (%)

u, +u, +u, =1 (7)

Base(x) M P x B9 B B 520 J) 0 A 4, 2
X PP ) 3 BREE CDIEAR 8 1 SO 5 o 4 A7 Ze 1k fin A
B 1€ 1 5
2.2 BREXHEEE

FEG AT 22 W 45 vf, P 19 52 i ) 2 O i 0
TSI Je 8 1 BEATERERBLY | O 18 1F S5 i
5 78 Pk - 5 e g s e P R BR8], Hase
M 3 B 5 F T W 4 [ L, 5 | AP P S ) e e L 42
i P B TEAL R ) 1A A X =L (8) s .

‘ o, ‘ VE%’ \ reweetss .

fEZM, o, \VEX;\ interactive. |

Hop spread(x) & 7m 7 x WSCR 1% 75 56, M, RoR
JHPT x fERF ) ¢t N2 50 B Ao, Rm
FUTERS ] ¢ N R B SO R, o, s HT P FEIS 8] ¢
T A TS (BB B WEE &, reweets, R8T 3C y
155 KB, interactive, RoR 3y 1938 0. (5% K/ VF
W/ R

FH P W SCR A 6 32 255 25 18 1 P 9 1 BREE AN
2 A FIS B2 1 P AR R R KT — i A
FU A R TS g 32 B B R RN E AL HE
I e SUALL G 080 T 1% G2 Uitk PageRank [ 551k
it )P A B R AR (45 Gk 22880 SR g AL 5
AT TS P 52 ) g Al ok iR 25, R 3 L 4l P
BN EAS S R EEASE L.
AL T BWPR S5, 5 AT SCH L 4G 25 e
By b R A S e 7 B H
2.3 UserRank H %

AR SC3E o Btk PageRank B9, 455 HI P Y A &
W, I AT SO AL 46 A5 BT A 2 T UserRank
FH P52 J3 AR A THE A X = (9) s .

UserRank(x) = (1 —d) + Base(x) +

d- vg%{)spread(y) « UserRank(y)

(9)

Hop UserRank(x) .UserRank(y) FRF P x fl y By

S J{E, Base (x) KR P x 9 B & 5w Jj {H,

spread(y) FKom P y BT SCIERE %, B (x) R KIE
AP x (0 KA d FRos INEUA

J5 1 19 PageRank 473l BWPR # k' 1R i+ 4

BF B AN T P ) 1 4 BE AR ), BRA A B4 P )

GHEE B2 A O RO 4 G

WP % 7 ek 28 K. M A LY UserRank 55

spread(x) = (8)



A5 H 12 W

B HE, B2 X/NE A — Rl A O 5 g A B vk 297

i, =L a8 TN E A AR O
SE AN [R] 9 56 A 520 I3 {8, 55 — 57T DX P A T
U AR S 7 48 T B SRR R/, I 51T SCA% 1%
R 3G TP e T A S T R 1) R R R R
T B VA Rl P B9 S PR T

3 XBWERSSM

3.1 BRI 438

IHT R I %) BB 0 AT S 5, B R R T
AR EF A AE B R OF & (www. nlpir. org) &
i B9 NLPIR o 1 3 38 R A2, 3% 8048 4 0 4%
100 J5 P B9 TE 4015 B R 38 HAF B, HE AT 43 B 0 ok
J& L PEECT Hrh i 13 J7 A T, 6 3% 86 B 4 4 A Ak
W OEGRER, RAEBE P ERE

D) 5 B M ID T 45 R AGE
R O R TR M 2B

2) fdl FESCAE B BN SO A R O

3)RIEFERBEE N RTYR ZLHRRINE,

FH P v 6 25 46 1 4 6 A5 BT TN s

F1 APAXRMKER

R PR P WHEARKE PPERER

130 000 589 137 3.781 2.503 0.019

G ] A A2 5O R ke AT e A, A5 R
WmE 1

e

1 APRXEX%H

B 1RO HEA | SO ST AR B G AR
RS RANR — D B 2 DR S R
R — 20, AP W RS 5RO Z , Kb
FEAT OB AOR o SEER A5 SRR, P B S g A
SCHYHE Je SEE PR B, ML T — BT P, R R ) A
IR T UL A5 Al T P ) S R T B e e e G
TESCH P 22 2T 52 T R

3.2 HRAM
ik UserRank 553 i 801k , A SCR AT LA R
3 i IPAL B E AT X LY AT
1) ¥ by 22 B0 HE 44 o F5 BRBSIE ] P #2280 2 70
et H P sz e 1 HE4 o
2)PageRank HE 44 . PageRank 2 ¥ & F| FH H &
NS SR Pak: AN
3)BWPR Bk HE4 . BT M SO 5% & 0F
To L S W24 Xk H P HEAS o
SRR [4 ] 8 SR 55 1Y o 0 2% AT [a] R R
FAERATA & DM RCR, B AL (10)
v 7 o
Sz = (SUserRank N SPagcRank) U (SUschank N SBWPR) U
(Syerrank N Sransrank ) U (Spagerank N Spwpr ) U
(SPageRank N SFansRank) U (SBWPR N SFansRank)
(10)
Hor, Sy emane 6 78 45 311 UserRank 535 ] P HE 44 %
& , SPageRank EeaN PageRank Bw A HES % é' :
Suwer 278 BWPR SLU [ FH P14 G0S e 28 725 $0 )
2R P ARG, S, ROoR &GSk A HE
HEE
UserRank 53 2% ) faf 55 SCIN=X (11) Pros .

_ ‘ SUserRank m S2 ‘ ( 11 )
SUserRank

Hodr, PrecisionSh,.. 367~ UserRank 55 7 Ay 4 5 %,
At X BU TR MR R 2 L
UserRank $ 76 i A 171 32 & LN (12) B

Precision

S ns
RecallUserRank — ‘ UserRank 2 ‘ ( 12)
s,
Horp | Recall , x. 76 78 UserRank vk i) 73 [0] 5% | H

X H TR B A R e L
LA et F A& L= (13) fis.
2 x Precision x Recall

F-measure = — (13)
Precision + Recall

Horp | F-measure 3% 7 W 1 2R F1 4 0] 2R [ 8 A1 35
H, HAE MK, 26 W% 07 1k i R B i
ANV B ME TR BN g S R 2 s

09
0.8
0.7
0.6 4
#
=05
® 0.4
) —©- A UserRank #.3%
0.34 —- BWPRH&
b —A-Fans$jf44
02 —B- PageRank 4.3
0.1 1 1 1 1 1 1 1 1 1
10 50 80 120 200 500 800 1000 2000 3000

P
B2 FAEEENEBENILER



298 it &

LT O

B2 &4 A HE K P ERTEN Y topN HEAF
HAewnoRas R, vLUE W B 5 ST HE 2 AN B 1
T, £ AR B TR R AR AE 4 =, {H AR SCHY UserRank
R B AR T A B O BWPR BRI Z R 44
BOHE 2 e toplO () HE B R & T PageRank 7%,
HREE ST N 38 2 4% P 1 Ry 22 B0HE 44 10

RS &=
AT T3 L SE IS 25 RN K] 3 TR o
09 r —©— A3 UserRank 3.3
’ —- BWPR&
O,Sé —A-Fans#lf %
—B- PageRank .3

0.7
sm

e

B 05F

i 04
03
02 F
01 1 1 1 1 1 1 1 1 1

10 50 80 120 200 500 800 1000 2000 3000

FA P HEA
3 AEEENBEEILER

&l 3 2 45 A5 7E AN [ stop N HEZR R S [l %
g5, PR HES NELE topl0 BF , BWPR Bk 1 H
[m] %02 B e 1Y, (HZ 7E top50J5 JBWPR Bk (1) A (1]
FEE R T 7R 0 UserRank @ g3 3& 1A F Ok, A 3L
i UserRank 5. 144 1] 358 340 S AR #2248 o

F AR R RE R 25 G4 hn, &5 DR
1) 52 4 45 SR 1L 4 7R

091
0.8
0.6
mael
T 05
0.44 ;
! —©- A UserRank 4.3
0.3F —-- BWPR&
o2k —A- Fansfif44
: —B- PageRank#i. 1%
01 1 1 1 1 1 1 1 1 1
10 50 80 120 200 500 800 1000.2 000 3000

AP HES
4 FEEEHN FEMIEER

MIE 4 7] LUF Y, UserRankgg & 48 45 J2 B 471
#7276 & BWPR 516 il PageRank $7k | 5 22 (1 )2 ¥ fpy
YRHEA AR . X R P s e ) 5 P
W B AL 1 1 R0 SO I R R U0 G, AR SO
UserRank 5535 76 PFAl S T P i 5 e ) DA R 32 48
D AT Al P A AR . A B — i R
Wy 22 B A S F P s ) 7 KNI DA 48 A, S8 PR AL

F2 BT P R 22 80 HE 44 . BWPR 7L RIA
S UserRank B3 /P 520 1 A I 10 24 1

2019 412 H 15 H
*k2 AEHEZEWAPMA topl0

AP HES UserRank BWPR ¥ 22 BHE %
1 AR H R LI /N 45
2 R I X T 85 O AR
3 YN AR H R BT
4 3k AR faf R T 3 5
5 BratiR &SI B
6 RS ST IH] iy 7%
7 B IRHT I W 3%
8 XTI 5 ¥ 2 ik PNECREE
9 faf R 3k % SR H
10 IR IR IR angelababy I

MR 2 0T LI Y 20 S8 533 2 40 1 Y 5 DL 45t
PR ) PR 5k A TR R TR A% U ok 4 5 s
F1% P PR S A vy, U W AR 22 Bl P B 1R O T AR
SR R A M 35 B 2 LA R N T e I 2 7 D0 45 T
PIAERE R 05 EAL 1% SRS e R B A R
Mot 22 580HE 2 25 3 n] LAt /B 43 | letili 27 il
M E A EER TRZERE (Y 2120),
HEZ FERT , (H 52 B rp ixX 28 1] P B 154K BRELK, T P 5
Z A H R A I B AE BWPR 553k FIAR SCHY
UserRank 535 Y i 5] 5 [H Jy BWPRYE 32 5 Jin 56 1
JUZ IR S i LAZ 4 R 0 00 S5 A SO se
FEF N R N BB B B A, [N B 22 i JOA
R, BT A SCRY e SFRFISC H A% , i 7E BWPR B
TEHTH EA0 2R Bl [ AR 2 5 52 1L ik 88 ]
SR 3 23 BRI SRR [ 5 7R SCAY UserRank 33345
TS Fe 1 3805, REAZ 4 11— SE 9B AR 52 i 1 R Y
FHP A0 AR B L Sk 258 T GBI JRHT T 45 P,
FH 2 AR S Joi e M9 IR R s A L S 22 2 VR
S AT 22 B9 21 R AN R Y o 2 R A AR 2 ] A
P T PR AR TE F O R T, 2 AL BRI 3K R 3
A R 222850, BT A P BT B b, AT B4 A
22 JITAE 4R TR BB AT o N R H A Sk A5 1 AR
DT AR OO B w5, e A 35 A AT A e,
FO 22 i AE GUSUR: 22 T, SOH SO0 15 1 8 K v 45
7 R AR TR I T — W R T

52 R0 255 v B0 5 UL A RE % R R R B TP,
H T ARG, B P R W ) BB s R A —
VAR AR . T R R ) B A R AR AE M % R A
M 3 BAY D P24 s, 42 8 ) 42 52 W At P P 4 5 Y
i I B A LR 33 A s (14) B

3 P(k)

1(k)=k=‘N (14)

b 1Ck) ST kAN P 19 82 0 g B 5 5, N RO %
W4T A P (k) Fos HE4 T kAP 52
RSN (DR WAl E N R 8

LG T A TR AZ 4 AT 1 000 4 ]
4 T ST e S VAR R S8 B rp i 3 K F A P 1
B ST SRR A RN S TR




o512 1) B HE, B2 X/NE A — Rl A O 5 g A B vk 299

W45 5

08
0.7 P - azaca:
06 o 2RROT T aa et A AR

ﬁg 05 -

B

= 0.4

= N

= 0.3 —©- UserRank#4.3%:
o2 - BWPRELH:
: —A- Fans#{f44
0.1 | —B- PageRank 3%k
0.0 & I I I I 1

0 200 400 600 800 1 000

FAF %
5 AEEZENEMABEEIL

RS BT LLE W76 13 J7 A F P 3 5 8 i R
2 h AR SC ) UserRank 595 42 4 H 19 17 1 000 A4~
PR B A R E SR R T 70% , 5
BWPR Bk L —E R LA k22504
24 W FH P 52 e ) 78 15 SR AR, SR IR M 45 ok 22 80
ZWH P S B 2 EZA P R K Eh S
SREIR TR EEAN &, F P S s AR

4 HZERIF

P 500 93 9 VA8 4 1 2 10 400 S8 1 —
ABFFE R A EAEHG S5 1 AR 7 5 4
R BB 0 1. © 0 PageRank 5 3% 15
VA B P 52 00 3 B 5% SR O 7 4 3 B
) H B 1 B T W A S0 7 i 1 2 00
I PR 5 o BT P e ) R S
E TP S 0 E I S I (B
{57 B 3 20 PRageRartk B 1 4 7 — > 19 L 1L
PN TGS AR B RCR 1 R S8 2
SR 0 VT 3K B B0 SRR 7 0 5 B
3 A R AT PR — A i
S A B R A B R L AR 9
B IR ELAE TR ) B VP BR8P P B Ay, LA
AL 1 PR

5 %3 i

[ 1] SAITO K,KIMURA M,OHARA K et al. Super mediator:
new centrality measure of node importance, for information

a

diffusion over social network [ J J#Information Sciences and
International Journal ,2016,329 (€) :985-1000.

[ 2] The 40th China statistical report on, internet development[R ].
Beijing:China Internet Network, Information Center,2017. (in
Chinese )

55 40 Yk IR R 4 R R R ge iR S (R dE T
o [ R R 45 45 8 0, 2017,

[3] LIKan, ZHANG Lin, HUANG Heyan. Social influence
analysis ; models, methods, and evaluation [ J |. Engineering,
2018 ,4(1) :40-46.

[4] ZHAO Jianggiang, GUI Xiaolin, FENG Tian. A new
method of identifying influential users in the Micro-blog
networks[ J]. IEEE Access,2017(99) ;1.

[5] ZHA Cong,LYU Y,YIN Hao,et al. UCPR:user classification and
influence analysis in social network [ C]//Proceedings of IEEE

[6]

[7]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

International Conference on Distributed Computing Systems
‘Workshops. Washington D.C. ,USA.IEEE Press 2017 ;311-315.
RIQUELME F,GONZALEZ-CANTERGIANI P. Measuring
user influence on twitter; a survey [ J |. Information
Processing and Management,2016,52(5) :949-975.

HAN Zhongming, CHEN Yan,LIU Wen,et al. Research
on node influence analysis in social networks [ J].
Journal of Software,2017,28 (1) :84-104. (in Chinese)
AL BRI, AR ph 2 YT R R g AT F
ST, 244 ,2017 ,28(1) :84-104.

LI Hukang , HUANG Sigi, SUN Guozi. An opinion leader
perceptual model based on PageRank algorithm [ C |//
IEEE
Behavioral, Economic and Socio-Cultural Computing.
Washington D. C. ,USAIEEE Press,2015:150-155.
ZHANG Yangsen, ZHENG lJia, TANG Anjie. A quantitative
evaluation method of micro-blog user authority based on

Proceedings  of International ~ Conference on

multi-feature fusion [ J ]. Acta Electronica Sinica, 2017,
45(11) :2800-2809. (in Chinese)
SRAM AR AL, R BT 2 RR AR Rl G 10 bl TR AR
BB E RV TR LT ] T4, 2017, 45, (1) ¢
2800-2809.
WANG Ding, XU Jun, DUAN Cunyu, et al. Improved user
influence evaluation algorithm based on PageRank [ J .
Journal of Harbin Institute of Technelogy,2018,50(5) :60-
67. (in Chinese)
ETIRE B fr B, . AL T PageRank 1y JT] 1 82 i ) 3
M B B 2 [ Tag IR Tl K 2 24 41,2018, 50 (5) -
60-67.
ZHANG Chenghong, LU Tian, CHEN Shoucong, et al.
Integrating /€g0; homephily, and structural factors to measure
user influence in online community[J ]. IEEE Transactions on
ProfeSsional Communication, 2017 ,PP(99) :1-14.
CRESCI S,PIETRO R D,PETROCCHI M, et al. Fame
for saleefficient detection of fake twitter followers[ J].
Decision Support Systems,2015,80.:56-71.
CASTELLINI J, POGGIONI V, SORBI G. Fake Twitter
followers detection by denoising autoencoder [ C ]//
Proceedings of International Conference on Web
Intelligence. New York,USA:ACM Press,2017:195-202.
YI Xiushuang, HAN Yeting, WANG Xingwei. The
evaluation of online social network’s nodes influence based
on user’ s attribute and behavior [ J ]. Communications in
Computer and Informationence,2013,401 :9-20.
QI Chao,CHEN Hongchang,YU Hongtao. Method of evaluating
micro-blog users’ influence based on comprehensive analysis
of user behavior[ J]. Application Research of Computers,2014 ,
31(7) :2004-2007. (in Chinese)
FORR L, RPM, Tk TR P AT 4 A A T I R
FH P52 i 33 4 7 ¥ (I 1. 3 58 00 R T BF 58, 2014,
31(7) :2004-2007.
ZEYNEP Z A,SULE G O. Identifying topical influencers on
Twitter based on user behavior and network topology [ J].
Knowl-Based Systtems,2018 ,141:211-221.
SEN T,CHAUDHARY D K. Contrastive study of simple Page-
Rank ,HITS and weighted PageRank algorithms:review [ C |//
Proceedings of IEEE International Conference on Cloud
Computing, Data Science and Engineering Confluence.
Washington D. C. ,USA.IEEE Press,2017:721-727.

mi KHWE



