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Influence Maximization Algorithm Based on the Weak Tie in Social Network

Y1 Xiu-Shuang, HU Jin-Lin, WANG Xing-Wei
(School of Information Science and Engineering, Northeast University, Shenyang 110819, China)

Abstract: This thesis introduced the solution of influence maximization and analyzed the advantages and disadvantages of those
solutions. After studying the weak tie in social network, it is found that weak ties can effectively break the information barriers between
different societies in social network and make information circulate in different societies. Making use of the weak tie’s advantages, this
thesis proposes a new solution, the BWTG algorithm, based on the greedy thought to resolve influence maximization problem. According
to different solution spaces, the BWTG algorithm is divided into two different types: BCWTG and BNCWTG algorithm. There are two
traditional evaluation indexes of influence maximization problem, namely, time complexity and the final activated nodes number. But
considering the practical situation, a new evaluation index named ANNI is proposed to measure the ratio of profit and pay. Besides, in
order to verify the performance of the proposed algorithm, different scales and types of data are used to carry out the experiment. The time

complexity, the final activated nodes number and ANNI are compared with the classical Greedy algorithm. The experimental result finds
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that BCWTG and BNCWTG algorithm have lower time complexity and higher ANNI, but lower final activated nodes number than Greedy
algorithm. But under some certain conditions, BCWTG and BNCWTG can be almost equal to Greedy in activated nodes number.

Key words: social network; weak ties; influence spread maximization; node influence; tie strength
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W 25 T 0 32 R 10 S, 7 e e A ) sl S W 2 T 5 1 3 B AT B P A T 2004 4 R AL A I s
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U6 SRR AT T A A B A I &5 L B EE YY) 2, CELF 519 L Kempe 5325 SLILAE I 7] _LfRaT 700 £5, K K$Em T
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X2 J5,Chen 25 APHE T % Kempe $025 HIEAT ik i) 595 :NewGreedy HLHI MixGreedy 514, I
LT BB 3 & s DegreeDiscount. H: # MixGreedy 57518 & T CELF 5.2 Fl DegreeDiscount 5.y2:. gk
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R I AN R 55 3% 422 s T A0 AR B9 1S 30 S R A0, 59 3% 42 T LR i Dby — AN 4 DX I 4 o iR 0 255 LAY
AR ST AR AL X AR BRI B0 AR W] Be 45 A B SRR A5 B3 Al SR 78— A4k X b 3 0 e A AR 7
RO A R o T AR DS I B g P T 9 e I Bk T 5 4 99 3 42 1Y) B 28 (base-on not
complet weak tie greedy, &# BNCWG)H 1. 1% AR A ] IR A8 DX 8] 79 855 32 42755 S A0 A DX e 1) g L5 T g 1) 5
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3.2 HiEHk

% H BCWTG 55 H BNCWTG 572 1 Dy AR 4 ik

FEX BCWTG HEREAT VRGN A48 2 B, e RN AL M2 1] G(VE), B £ A1 46 1 1 B0k k(k
=), WG RS AWIURRT A4 4.

3£ 3.1. BCWTG &k,

A Al o
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etk ek ek ek ek ek
A A o

getUserInfluece(G); [/ V15BN B I 52 )
C=getGNCommunity(G); //TEHEA W 45 %1l 43 Jlin A 1 X

FOR EACH ceC do

InfluenceSet.add(getMaxInfluence();
WeakTieNodesSet.add(getWeakTieNodes);

END FOR

max=0;

FOR EACH u:InfluenceSet do

FOR 1 TOR

sum=simmulate(A U u);,

END FOR

uy < max(sum/R);

END FOR

A=A U ug; /[ WIHET AR AR I
Update(max,ActivedCommunity,k); // S5 5T 5005 7w BORHEE #X
WHILE k 1=0 DO /) H] 5 2 AR A1 55 3% 52 v e YT A6 0 35 1
FOR EACH ueweakTieSet:ActivedCommunitySet DO

FOR 1 TOR DO

sum=simmulate(4A U u);
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20. END FOR
21. END FOR
22.  u; < max(sum/R);
23. A=A U u;

24.  Update(max,ActivedCommunity());
25. END WHILE
26. RETURN max;

Hk 31 8 1 BRIEEMNYE GV,E) P IR J) 7R A Sk ol R 2 2N 3)EAT v 53, A N 2 U o S 45
RARAFAE AP LU DUS B TH 5L
55 2 00 R GN AR AL: KR IR P BAS [ 25 R 5y B me AN AL DX GN AR DR I 2 A DX R B
TP 20 BB AV <l A B (edge betweenness) BEAT # X & I S R T :
(1) TSR L BT AT A4
(2) kR BA B B,
(3) EHVHEE TR 2R L A 5
(4) B 28 HENRA LA B
7 381 194 226 T R A X2 i ()RR PR AT A SO R AT 5 1 AN S5 1) N ) 2 2%
TRSES 1.2 D& T 3R a7 e & AR, LT 58 e — Ik 3043 B I 45 RAORAFAE SO b s st Je i 2 15
% 3~6 B T R BLAL X b 5 WA B KT RONRE A A X i) 99 2 e T R 20 AR AFAE InfluenceSet Hl
WeakTieNodesSet .
55 8~13 20 JEAE T S ) 5 RS p b R BIBHOE 1 AU 2 (01 LAY s AT R IR R B S A {E
1T,
55 14~15 2 055 8~13 A sk P (Y UM BIHIAR T fU4E 4 b JF SR B 58 i 1Y iS40 max R 05 AL
XA K AH.
55 16~25 5 F I B0 AR 7R 0 #L X 4R vh 347 1 59 28 B vh 4R B0E 1 UEUR 2 0T UM BIER S 4 .
o S AR [0 1 R max B
BNCWTG 45 BCWTG 5% KA A [ 2 Ab 7F F  BNCWTG S AE B4 17 2 B2 AR A 59 34
FEAT R, ) ISR A A AL DX b 58 i g e DK IR T s DA A B, DL A B e 25 A B IR OEE Y  B0L B B KA
BNCWTG SiLiid T,
®3% 3.2. BNCWTG 5.
getUserInfluece(G); //v1 EAFATT BRI )
C = getGNCommunity(G); //FEFEA W 45 %1 5 Jin /41 X
FOR EACH ceC do
InfluenceSet.add(getMaxInfluence();
WeakTieNodesSet.add(getWeakTieNodes);
END FOR
max=0;
FOR EACH u:InfluenceSet do
FOR 1 TOR
sum=simmulate(A U u);,
END FOR
uy < max(sum/R);
END FOR
A=A U uo; /T WIAET UG I 1Y 5

AR Al

—_ =
—_ O

—_ =
Eallb ol
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15.  Update(max,ActivedCommunity,k); // 5580 1 s BORBLE #£ X

16. ' WHILE k !=0 DO //{ 55 X5 F1 52 W) g de K55 e B Hh e TROCW) A6 0T 15 450
17. FOR EACH u € weakTieSet U InfluenceSet:ActivedCommunitySet do

18. FOR 1 TO RDO

19.  sum=simmulate(4 U u);

20. END FOR
21. END FOR
22, u, < max(sum/R);
23. A=A U u;

24. Update(max,ActivedCommunity());

25. END WHILE
26. RETURN max;

3.3 ANNLEMEHR
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O 5 B Ry 22 5072 K.
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24 TF (v ) /NN, max(o(A) K ANNI (RES K, B8 DU R0 75 13k I 500 7, M T 350 240 2 K
b 22 5 ANNI RS, ) 5 2 i 25 2 32 305 i ANINT m LB At Ay S 80 3 TR 0% 4 s 5305 5 1 s i A
2 B B N, 3 L ARG BRAR T RS ) DE

Zx E TR, FRATT AT LATE 5E M ) S R AL SEE TP N ANNI 23X — PPN 5 o, A5 15 5% T 0 8 KA S0 e 8 ORAIE f
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