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Abstract

Instant Messenger plays an important tool for interactions among participants, even more so in the non face-to-face
era under COVID-19. To date, most of interaction analysis techniques have some specific purposes or are based on
offline. However, the majority of users who uses instant messengers applies them for everyday conversations without
specific purposes, which are done online. This paper proposes an analysis method of the relationship among members
in a chat group using Discrete Time Markov Model with rewards. Each chat is classified with the corpus and
regarded as a state in the generated model. Based on the state, queries are formalized with probabilistic temporal
logic. PRISM, probabilistic model checking tool, then takes the model and the queries, and produces the results
which gives a meaningful information on relationships among members in the chat group. As a case study, actual
chat data from Kakao Talk was analyzed with the proposed method. The result shows that it can derive many
meaningful information such as “who takes the initiative in a group?” which was difficult to derive with the previous
ones.
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words that responds to someone else’s words
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Evaluation of opinions such as consent or
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of Additional explanations such as the reason for
what you said

emo Words that express feelings such as laughter

and cry
media | Media such as pictures and videos
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Table 2. Results of query Q1
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Table 7. Results of query Q6

nosentiment sentiment
11.27 13.46
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Table 7. Results of query Q7 with respect to members

A B C D E F G H
back| 3% | 5% | 17% | 2% | 1% | 3% | 7% | 1%
stall | 1% | 4% | 3% | 0% | 4% | 0% | 0% | 1%
inf || 26% | 26% | 24% | 26% | 33% | 3% | 7% | 12%
sug | 1% | 15% | 7% | 11% | 12% | 33% | 7% | 4%
ans [ 13% [ 12% | 7% | 8% | 1% | 0% | 20% | 7%
eli |13% [12% | 7% | 8% | 1% | 0% |20% | 7%
expre| 6% | 2% | 6% | 17% | 25% | 19% | 13% | 24%
eval | 5% | 7% | 6% | 6% | 0% | 11% | 7% | 1%
emo | 13% | 9% | 12% | 16% | 19% | 31% | 13% | 24%
medial 2% | 2% | 1% | 4% | 0% | 0% | 0% | 13%
off | 6% | 4% | 8% | 0% | 1% | 0% | 7% | 0%
other| 0% | 0% | 2% | 3% | 0% | 0% | 0% | 3%
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Table 8. Results of query Q7 w.rt. dialog types

A B C D E F G H
back| 8% | 9% | 74% | 3% | 1% | 1% | 1% | 1%
stall | 9% | 27% | 45% | 0% | 14% | 0% | 0% | 5%
inf | 24% | 16% | 34% | 12% | 10% | 0% | 0% | 3%
sug | 22% | 20% | 23% | 11% | 8% | 12% | 1% | 3%
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Table 9. Results of query Q8

A B C D E F G H

26% | 15% | 20% | 18% | 9% | 6% | 2% | 9%
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Table 10. Results of query Q9 with No sentiment

A B C D E F G H
008 | 0.06 | 0.20 | 0.04 | 0.024 | 0010 | 0.00 | 0.03

ans | 32% | 21% | 27% | 10% | 1% | 0% | 4% | 6%
eli 132% [21% [ 27% | 10% | 1% | 0% | 4% | 6%
expre| 14% | 3% | 19% | 19% | 18% | 7% | 2% | 17%
eval | 21% | 19% | 38% | 11% | 0% | 8% | 2% | 2%
emo | 19% | 10% | 28% | 12% | 10% | 8% | 1% | 12%
media| 18% | 14% | 9% | 18% | 0% | 0% | 0% | 41%
off | 27% | 18% [ 56% | 0% | 2% | 0% | 2% | 0%
other| 0% | 0% | 55% [27% | 0% | 0% | 0% | 18%

1. 488 xedets 499 29 92y

Table 11. Results of query Q9 with sentiment

A B C D E F G H
004 | 002 | 003 | 0.02 | 0.02 | 0014 | 0.00 | 0.03
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