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Abstract: On business chat applications that are widely used in many offices, communications between the
employees are made in each group called channel. From the viewpoint of business analytics, the activation
of human resource can be realized by grasping the real situation of the office community based on the anal-
ysis of the communication represented as the graph structure by utilizing the data stored on the business
chat system. Especially, it is desirable to analyze the characteristics of business communication between
employees for each channel, which is a group created for specific communication. For the purpose of analyz-
ing employees’ communication, it is desirable to apply clustering or visualizing analyses of channels and it
seems to possible if many channel graphs are converted to structured data. In this study, we improve the
Deep Divergence Graph Kernel (DDGK) which converts the graph data to the structured data for chatting
data analysis, and propose a method for obtaining embedding representation suitable to analyze the channel
graphs. The proposed method enables to construct the embedding space which represent the important
structure of channel graphs. Moreover, we show the effectiveness of the proposed model by applying to an
actual communication data stored on Slack at a Japanese company. In this data analysis, feature vectors are
activated by the model, and channel graphs can be classified by graph structures.
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Fig. 4 Low-dimensional visualization of embedding space by t-SNE.
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Fig. 2 Heatmap of the correlation coefficient matrix of the em-

bedded representation (Conventional method).
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Fig. 3 Heatmap of the correlation coefficient matrix of the em-

bedded representation (Proposed method).
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Table 1 Characterization of each class by basic features.
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Fig. 6 Analysis of the channel graphs when the number of

classes is set as 3.
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