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Modeling Information Diffusion in Bibliographic Multilayer
Networks
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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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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 ,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 w;; 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 w;; 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 w;; 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 w; ; between 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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