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Strategic International Collaborative Research Program (SICORP)
Japan—Israel Joint Research Program
Executive Summary of Final Report

1. Project title : 'Rumor and Disinformation Spreading in Cyber-Social Networks -
Universality, Detection and Prevention |

2. Research period : December 2015 ~ March 2019

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Misako Takayasu | Professor | Tokyo Institute of Conductor
Technology
Co-PI Kenta Yamada Lecturer | Tokyo Institute of Model analysis
Technology
Co-PI Hideki Takayasu | Professor | Tokyo Institute of Model analysis
Technology
Collaborator | Yukie Sano Assistant | Tsukuba University Data Analysis
Professor
Collaborator | Emiko Takagi Student | Tokyo Institute of Data Analysis
Technology
Collaborator

Total number of participants throughout the research period: 10

Israel-side
Name Title Affiliation Role in the
research
project
Pl Shlomo Havlin Professor | Bar-llan University Conductor
Co-PI Orr Levy Post Doc | Bar-llan University Data Analysis
Co-PI Michael M. Student Bar-llan University Data Analysis
Danzinger
Collaborator
Collaborator
Collaborator

Total number of participants throughout the research period: 3

4. Summary of the international joint research

We observed from the data how rumors and misinformation spread in multiple
complex network hierarchies in cyber society, and clarify the characteristics specific to
networks by numerical simulation and theoretical analysis based on models. Basic research
results are obtained related to the information diffusion phenomenon in the cyber space. For
example, while correct information is often transmitted directly from an information source
with a small number of links on a simple network structure, false information often has a
complex network structure via many nodes.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

We analyzed SNS data such as Twitter, and analyzed how the fake news and true news
spread among users based on the data displayed on the user-network. The true news is that
the network structure is simple, the hierarchy is often shallow, and in the case of fake news,
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the network structure is complicated and it tends to be deeper. By applying a method to
characterize the structure of complex networks, we have found that it is possible to
automatically and appropriately determine whether it is fake news or not from the network
structure alone within 10 min to 2 hours.

5-2 Synergistic effects of the joint research

Japanese researchers’ technologies for blogs and Twitter data analysis are combined
with the knowledge of Israeli researchers’ complex networks. The Japanese side construced
each network structure of news spread in the cyber space, and increased number of
samples by using techniques such as machine learning. The Israeli side introduced ideas on
quantitative classification of those complex network structures.

5-3 Scientific, industrial or societal impacts/effects of the outputs

Using the results obtained in this joint research, we will be able to detect false news
propagation by observing the network structure between 10 minutes and 2 hours or so
before examining the content of the issue of fake news in cyberspace. Furthermore, by
identifying users who are likely to be involved in fake news, it is likely to be able to
automatically detect possible news occurrences of fake news more efficiently, and future
development applications are expected.
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1. Yukie Sano, Hideki Takayasu, Shlomo Havlin, Misako Takayasu, Identifying
long-term periodic cycles and memories of collective emotion in online social media, Plos
One, 0213843, 17 pages, 2019. doi.org/10.1371/journal.pone.0213843

2. Yuh Kobayashi, Hideki Takayasu, Shlomo Havlin, Misako Takayasu, Time evolution
of companies towards a stable scaling curve obtained from flow diagrams in
three-dimensional phase space, New Journal of Physics, 21, 043038, 17 pages, 2019.
doi.org/10.1088/1367-2630/ab0e55
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1. Kenta Yamada, Hideki Takayasu and Misako Takayasu
"Estimation of Economic Indicator Announced by Government From Social Big Data"
Entropy 2018, 20(11), 852. doi:10.3390/e20110852
2. Koutarou Tamura, Hideki Takayasu, and Misako Takayasu
"Diffusion-localization transition caused by nonlinear transport on complex networks"
Scientific Reports 8, Article number 5517 (2018). DOI:10.1038/s41598-018-23675-x
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