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Abstract

Along with the evolution of information technology, various types of data can be gleaned with new methods. These
comprise satellite images, Internet log information, text information exchanged through IoT (Internet of Things)
devices, SNS, among others. Collectively, the gleaned data are called "alternative data." While a large amount of data
is available, the characteristics of most of these have yet to be determined. Here, the characteristics mean survey errors
intruded by the survey method and biases due to the sampling method from the sample population. Statistical data and
settlement data generally announced by governments and companies are corrected on the basis of these characteristics,
and the analysis is conducted taking into account this limitation. In this study, the impact of information from SNS on
the market is assessed, followed by the nature of "alternative data." During this analysis, the characteristics of
alternative data are focused on. We analyze the correlation between the appearance rate of keywords that frequently
posted on SNS and the stock indices of industries. Whether or not SNS can be a market sensor is a primary interest.
This motivates to implement the following methods: a program code is implemented to collect messages automatically
related to specific keywords posted on SNS. During the period from April 18 to June 23, 2022, texts are collected
associated with the 2022 Russian invasion of Ukraine including the keyword “Russia,” along with the corresponding
posting date and time. The total number of data with this condition was 2,513,610. A multi-dimensional scaling is
applied to the obtained data. The words that often appear simultaneously side by side are visually significant. Relying
on this, clusters are identified to these words, then several words emerged as key features. The aforementioned data
are first classified into two types; "war" and "economy." Then 2,000 data are selected from these to categorize as
either 'positive,' 'negative,' or neutral.' A supervised learning on the neural network is applied to these data. On this
network, the remaining data are classified into three categories. The accuracy of this classification appeared mostly
accurate. The preliminary experiments yield the following implications: 1: Information retrievable from SNS impacts
economic indicators in real time, 2: The approximate time-lag from posting on SNS to the market is some one hour.
These results may conclude that SNS is useful as a market sensor. The proposed method realizes the analysis of big
data obtained from SNS. This devised method is cost-effective and would be handy for small business owners.

© IEOM Society International
130


mailto:s21610@s.salesio-sp.ac.jp
mailto:simakawa@salesio-sp.ac.jp
mailto:taiki_otsuka@cyber-u.ac.jp
mailto:goto-h@hosei.ac.jp

Proceedings of the International Conference on Industrial Engineering and Operations Management
Manila, Philippines, March 7-9, 2023

Keywords

Alternative data, SNS, neural network, clustering.

Biographies
Kenshiro Tammachi is a student on the advanced course in Production Systems Engineering, Salesian Polytechnic
Japan. His research interests include statistical analysis, neural computation, and operations research.

Yoichi Shimakawa is a Professor and Director at the Department of Computer Science and Technology, Salesian
Polytechnic Japan. He received his B.S. and M.Sc. degrees from Chuo University in 1990 and 1996, respectively. In
1998, he joined Chuo University as a research assistant on the research project “Integrated Geographic Information
Systems.” He received his D.E. degree from Chuo University. He received paper awards from the Operations Research
Society of Japan in 2002.

Taiki Otsuka is an Assistant Professor in the Faculty of IT and Business at Cyber University, Japan. He received his
B.Sc. and M.Sc. degrees from Chuo University in 2003 and 2005, respectively. His research and teaching interests
include algorithms, operations research, and their applications.

Hiroyuki Goto is a professor in the department of Industrial and Systems Engineering, Hosei University, Japan. He
received his B.S. and M.S. degrees from The University of Tokyo in 1995 and 1997. He received his D.E. degree from
Tokyo Metropolitan Institute of Technology in 2004. His research interests include operations research, geographic
information science, and high-performance computing.

© IEOM Society International
131





