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Topic Based Hierarchical Network Analysis for
Entrepreneur Using Text Mining
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ABSTRACT

The importance of convergence activities among business is increasing due to the neces-
sity of designing and developing new products to satisfy various customers needs. In
particular, decision makers such as CEOs are required to participate in networks between
entrepreneurs for being connected with valuable convergence partners. Moreover, it is
important for entrepreneurs not only to make a large number of network connections, but
also to understand the networking relationship with entrepreneurs with similar topic infor-
mation. However, there is a difficult limit in collecting the topic information that can show
the lack of current status of business and the technology and characteristics of entrepreneur
in industry sector. In this paper, we solve these problems through the topic extraction method
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A Y ESA 4, 92E ulo]yY, Word2Vec, Color Embedding

As a result of experiments using real data, entrepreneur need to activate network by
Topic Extraction, Social Network Analysis, Text Mining, Word2Vec, Color Embedding

connecting high centrality entrepreneur when the corporate relationship is low. In addition,
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each model analyzes amount of entrepreneurs relationship, network centrality, and topic similarity.

we confirmed through experiments that there is a need to activate the topic-based network

and analyze the business network in three aspects. Specifically, there are C S, T— Layer models, and
when topic similarity is low between entrepreneurs.
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(Table 1) The Overview of Previous Research on Convergence Activities

FeaFures Analysis Methods Research Direction References
Considered
Academic convergence activities Jeong and Lee[13]
Network analysis ificati isti
fevkric : et e ] M | ey o Yoyt
convergence Latent dirichlet allocation . . Lee and Kang[19]
Technology humanities integration -
Survey Kim et al.[16]
Patent. information analysis Technology convergence pattern analysis Kim. et all3]
(NFF, IPC) Hacklin et al[9]
Network analysis Industry convergence at the enterprise level Kim et all3],
Jeong and Lee[12]
Patent citation information, Karvonen and Kissi[14],
Industrial | Keyword analysis Technology convergence analysis Kim and Leel17]
convergence | Patent citation information, Han and Sohn[10],
Network analysis Kim et al[15]
ICT field information analysis Techn_o log}cal convergence taking Borés et al.[4], Choil6]
place in The ICT
Value chains analysis Industrial structure convergence Gree?zﬁgfn\sﬁggﬁam'
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(Figure 1) The Proposed Framework for Entrepreneur Hierarchical Network Analysis
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(Figure 2) The Network Structure Ob-
tained Using C— Layer Model
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(The value in a node for each

user represents that user’s

centrality)
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(Table 2) Datasets for Learning Color
and Word Embedding Models

Datasets Numbers
Wikipidia 395,937
Namu Wiki 501,686
business news 44,900
Web documents 450,000
Total 1,392,523
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(Table 3) Top10 Industrial Fields based
on the Numbers of Data
Collected

1. Precision equipment |6. Professional services

2. Machine equipment |7. Metal

3. Wholesale - Retail |8, Minerals

9. Business support -

4. Textile + Leather .
Facility management

5. Financial - Insurance |10. Minerals
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(Figure 4) The Results of Cumulative Distribution According to Proposed Models

(c) T Layer

(Figure 5) Network Analysis Results According to Proposed Models
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u C-Layer S-Layer T-Layer Ratio
Uygr 1 0.952 1 10%
Ugrys 0918 0.761 0.452 20%
Uy, 0.816 0.712 0.865 30%
Upspg 0.683 0.650 0.609 40%
U7 0.658 0.676 0.813 50%
Ugggg 0571 0.625 0.689 60%
Usgps0 0.440 0.600 0.252 70%
Uy 350 0.413 0.582 0.465 80%
Uys60 0.29 0.557 0.330 90%
Usgo 0.009 0.019 0.017 100%
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