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Abstract:  In microblog networks, the propagation of messages is closely related to the influence of opinion leaders. However, it is hard
to quantitate the influence of opinion leaders in different types of messages, which bring great challenges to evaluate the influence of
opinion leaders and predict the propagation trend of a message. To solve this problem, this paper proposes a method to measure and
analyze opinion leaders’ influence in microblog based on the dynamical process of message propagation. By studying the spread patterns
of messages, dynamical directed graph is employed to model the propagation process. The propagation of a message can be decomposed
into sub-propagations raised by opinion leaders, which can be described as exponential truncated power-law decay function. By estimating
the parameters in the model, the initial influence, influence decay rate and influence insistency of opinion leaders can be evaluated
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quantitatively. Results of the experiment based on the data collected from Sina microblog, show the total retweeted messages is weakly
correlated to the number of opinion leaders in the spread process. In addition, the number of followers possessed by opinion leaders is
positively correlated to the power of their initial influence. However, it exhibits no correlation with the decay rate and insistence time of
the influence. The efficiency and correctness of the proposed model are validated by predicting the spread trends of hot messages in actual
microblog networks, which is important to network marketing and message propagation controls.

Key words: microblog; opinion leader; influence; message propagation
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Fig.1 Propagation pattern of a typical message in microblog
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Fig.2 Message propagation patterns driven by opinion leaders
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Table 1 Parameters estimation of opinion leaders’ influence
VIR EHE AR = i

= DL A5 No y 7 (43 %)
LD1 243 0.177 219
LD?2 325 0.280 72
LD 3 341 0.339 18
LD 4 106 0.255 112
LD5 87 0.281 37
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Fig.5 Cumulative distribution of fittingness
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Table 3 Top 10 most influential opinion leaders ordered by the averaged initial influence and their influence

N

RT3 TP T HEA T 10 47 BB AT K R i
F/ 1D M4 N, T Y/ W42 5 S R EL Bkt
1266321801 W= 183 241 -0.219 15 930 478 8 560 17
1195230310 far R 172 287 -0.402 11 704 923 8 052 9
1192329374 15 4 170 142 —0.325 13 242 926 5107 14
pfe AF e A
1713926427 i '?;’;W 165 181 -0.331 6054 711 2163 —
1722594714 g 163 312 -0.352 7 423 279 2 456 52
1195242865 [7E=S 160 205 —-0.344 12 191 762 11 692 23
1282005885 BEEIK 157 287 -0.226 12 115 806 7279 37
1704116960 NS 156 367 -0.248 13 970 797 2891 58
1784537661 Pkt 155 229 -0.303 9005 761 8737 —
1816011541 gk /N I 149 196 -0.217 5 854 453 10 617 13

H1 3 3 AT A0 A R4 B A 40 46 5% W g HE 44 BT 10 A2 PR T > P AT 8 AL AE IR IKI R 100 £ 5 ) 44 A
S RE 64725 1 H AT 52 000 3 10 J L AU 5 B TR TR R g 4 A B, R T R R 1 42
JIEREE F2 4 HH AR IR PR LA 22 550 10 A7 B PR 20 A% 18 7, R el 1 i S HEA T B S AR T 7 0 oh 3R 3 ik
AR T (KR 2 B R S8 A i iR R A R P TR S W g AR AT RT BEARAS A S8 P 1R 5 i g

i 22 v 3 W B BB R A
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Fig.6 Relations between total reposted times and Fig.7 Cumulative distribution of the opinion
the numbers of engaged opinion leaders leaders’ influence insistency
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Table 4 Correlation coefficients of the opinion leaders’ influence

9)

and the number of followers

R4 BRI ) SR 2 BOR IO R R

FALPIE R Spearman A ¢ 5 %1
No 0.62
y 0.03
T -0.07
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Table 5 Database of the opinion leaders’ influence

R5 BRI ) M

el s 2K 5
ID 4 1D
Opinion leader A S 1D
No WIAH R )
Gamma R ) 30
Tau FAPAES 54 d
Times LA A T R P R B TR L
Mount LATAIAE 10 2B Py 51 & 0 R B

AR LA b 23 el s 0 I R i AR g 25 1 R A% iR e i v 1) AL A R AT R X, 5 6T 3L 5 0 ) 2 B kAT Al
FFH 75 2 ) 520 0 2 A N B e, S8 B 0 WA 1.
= 7. SO SR - € R TR R

1. FortlZdErh (4453 & do:

2 For:vH J5L o iR 41> 2 AL 45l do:

3 V2 758 AR A7 T 280 e

4, BRI WA B, U 5 ATl 5 i ) S S48, O SR i A< o
5. Else:

6 R AR T 5 A S U AN B

7 End If

8 End For

9 End For

T IR AE 22 231 JEL P A 2 55 I 75 S 3 L ATt R S e ) SRS B, v SR R

aveValue.No=(oldValue.Nox Times+newValue.Ny)/(Times+1)

aveValue.Gamma=(oldValue. GammaxTimes+newValue.Gamma)/(Times+1)

aveValue.Tau=(oldValue.TauxTimes+newValue.Tau)/(Times+1)

aveValue.Mount=(oldValue.MountxTimes+newValue.Mount)/(Times+1)

Times=Times+1

HorbaveValue S ETHE I3 {E oldValue i A EcHs e b 45 21 (% THAE; newValue 24 2 W AN TE — 48T 15
oF B B2 0 7 Ak T Times S B0 122 o B Times 30, 76 58 397 I 3 55 oldValue — e A B 128 h 3R B 24 Y ZidE P i &
LA B8 L BRI A, (58 T AR 0K 28 1Y) 2 28 1 Sk 0l 1 v i B v 5L P A 98 5 A T 3000, Tt ) e R 1] 8
JIT 73R S IS B 0NV JE A% 3 0 P P 2 7 A 5 AL el SR P Ay Al T AN 2 e i AL 4
FRSE I )45 R A AR 10 43 5 AR IR I A0l £ 120 R PR e R B Mo AR I 2 2o SRR DL At o v R e
LRSI EF A IPAR

N=NgxM;o/Mount,

b No oA 5040 78 vh 22 UL AU P 470468 5 W) 0, Mount Jh 250308 26 v i I 5T 10 23 B A 51 A 1) e b 80 2 L A 3%
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Fig.8 Framework of messages spread prediction
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Fig.9 Growth trend prediction for one of Fig.10 Cumulative distribution of the fittingness for all
the messages in the test dataset messages in the test dataset
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