XX ols o)leds XX o5l XX Al 53 5 ol8ils 30 cwsdigeo alme

Uiz wlitoliS oloaSud o lellbl Laxl gjlulow
ol T dlo ilaas ) Gelid 8T Use Ugs ) kit yl5 0 oLl Lo

babaei.sama@ut.ac.ir — )l sl - ls - ol 45 oRiils - pgi (938 g pole ouSisls -
soheila.molaei@ut.ac.ir — l ul = )l05 = )lye8 oRadls - (pgd 528 g pole caSails -
mostafa_salehi@ut.ac.ir — )|l - 15 - o5 oKisls - 98 1538 ¢ pole caSasls -V

Elgl b oo )5 ol g ol 057 (solass 5l Ko a4l jo a5 555" Joo il lased S0 @ plgiee |y (Slellbl slaginc 5 (6 s 008
a Slalllas l ST alonls Lt a5 a5 5 lellll Jlatl o 4y o] (gl Lo 55 liioee a1 dig s o b yo 53055 4 Jb cilise
S5 it Al (slaaSiod 3525 aals Logas « o, o Ly, (S Jodo 4 (ox8ly (sLo 53 Lol .ol 051 39000 ST (sloaSs
gy el b 4185 030l Loy ] e 1 5 loe S £o5 o lS i 5o Uie ckifd of ya alloce (515 55 (sloeg slasodlos b (il ¢ puion
ol sy S5 e S as callaiz oaSid o il i e 4 K005 Gilike glaall 56 51,5 5 o b alie ol golgiion
o S U 5o slao S Dglis b cal 4 az g8 e 1) U Gl liee 5 05T et | baal poled 25U 5508 Wilgs e a5
O Jld g, Grizmen el oud (2l (Al slagy )l L g (3le ool (oaBls sosls aegeme 93 (555 2 3liien Jue uled (5 T ol
4 ey S D95 4 S (s0lgiiiy by, 45 02000 LA 5 (0205 degliie Cundly 5o liaBly ) Wgy b g 0] Ced 4y | iz (slae S

«.\.wl.i AJUJ.O LSL‘:’A&"‘"‘ )b)Lw.u‘ Gu.lu.u.u L_S‘)" Gu.uLA c‘) .\4‘93(5413&)‘& M‘BM‘SW ;,&L.w u\.ﬁd;u;n uoﬁ&ysj;)‘ ‘) Laso)f LSOLM

)L.."‘....'Z.Sl Lgl.:b.\.:.lj)é ¢ paio R 645“...». W ‘A.'olfé.:.? 6‘\5*“’. 5 SleUsl )L.."'....'J.Sl ‘A%U.J.;? LSASU...»' W :‘5.\.:.15 6L°°3‘3

Modeling Information Diffusion in Bibliographic Multilayer
Networks
Sama Babaei, MSc?, Soheila Molaei, MSc?, Mostafa Salehi, PhD?

1- Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran, Email: babaei.sama@ut.ac.ir
2- Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran, Email: soheila.molaei@ut.ac.ir
3- Faculty of New Sciences and Technologies, University of Tehran, Tehran, Iran, Email: mostafa_salehi@ut.ac.ir

Abstract: Nowadays, most of information systems can be modeled as multilayer networks which each layer includes some nodes
connected to each other by different types of links. Information diffusion in networks is the subject that researchers considered recently
and they analyzed and modeled this process type in the networks. Although most of researches in this field have focused on single layer
networks, but in the real world, because of the complexity of relations, most systems must be modeled as multilayer networks. In the
previous works, there are much simplification in problem space, like projection all layer into one layer or negligence the mutual effect of
nodes in different layers. So a new effective model for analyzing diffusion in multilayer networks is needed. This method is focused on
predicting diffusion in multilayer networks, with considering mutual effect of different layers on each other. The most important
specification of this proposed method, is the ability to specify power of all layers and measuring this power regardless node's similarity
or difference. In fact, this model can determine the diffusion power of each type of nodes. The model is applied on two real bibliographic
information networks, and experimentally demonstrated the effectiveness of this model compared with other diffusion models.

Keywords: Multilayer Networks, Information Diffusion, Multiplex Networks, Interconnected Networks, Diffusion Processes
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Input: Datasets
Outputs: Activation probability of each inactive node
To calculate the activation probability of node i:
Choose a Database (in this case: DBLP):
for any symmetric metpath(APA AV A etc.) do :
Find the proper weight for any metapath by iLTM
learning Algorithm, and multiple with:
for any neighbor of node i in metapath k do :
Calculate wi;j between i and each activated
neighbor j with a similarity measure (in this case:
PathSim Similarity)

Plus by:
for any asymmetric metpath(APV,VPAPA etc.) do :
Find the proper weight for any metapath by iLTM
learning Algorithm, and multiple with:
for any neighbor of node i in metapath k’ do :
Calculate wij between i and each activated
neighbor j with a similarity measure (in this case:
Jaccard Similarity)

Plus by:
One for any activated neighbor of node i.
Devide by:
for any symmetric metpath(APA ,AVA,etc.) do :
Find the proper weight for any metapath by iLTM
learning Algorithm, and multiple with:
for any neighbor of node i in metapath k do :
Calculate wi; between i and each neighbor j
with a similarity measure (in this case: PathSim
Similarity)

Plus by:
for any asymmetric metpath(APV,VPAPA etc.) do :
Find the proper weight for any metapath by iLTM
learning Algorithm, and multiple with:
for any neighbor of node i in metapath k’ do :
Calculate wijbetween i and each neighbor j with
a similarity measure (in this case: Jaccard
Similarity)

Plus by:
One for any neighbor of node i.
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