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Abstract. When some hot social issue or event occurs, it will significantly 
increase the number of comments and retweet on that day on Twitter. However, 
as the amount of SNS data increases, the noise also increases synchronously, 
thus a reliable user classification method is being required. In this paper, we 
classify the users who are interested in the issue as “socially well-known user” 
and “reliable and highly active user”. “A graph-based user reliability 
measurement” and “Weekly user activity measurement” are introduced to 
classify users who are interested in the issue. Eight of social issues were 
experimented in Twitter data to verify validity of the proposed method. The top 
10 results of the experiment showed 76.8% of performance in average precision 
(P@10). The experimental results show that the proposed method is effective 
for classifying users in Twitter corpus. 

Keywords: Graph-based user metric, User classification, Timeline analysis 

1   Introduction 

With the rapidly increasing amount of data on the internet lately, the research on 
social user classification attracts more and more attention. Compared with the news 
and blog data, the Social Network Service (SNS) data are more widely used in the 
real-time event extraction and recommendation system. However, as the amount of 
SNS data increases, the noise also increases synchronously, thus a reliable user 
classification method is being required.  

Since the existing user classification methods [1,2,3] only depend on the statically 
behavior of the user, there was a problem that some important user who has fewer 
numbers of followers might be missed. Especially the frequency of a retweet of 
tweets that is irrelevant to the event such as rumor or advertisement is high in the SNS 
environment.  

There are recent works for social user classification based on user behavior 
analysis and timeline analysis. Social media has become indispensable to users 
recently. A rich set of studies has been conducted in various forms of social media. T. 
Tinati et al. [4] developed a model based upon the Twitter message exchange which 
enables us to analyze conversations around specific topics and identify key players in 
a conversation. Kwak et al. [5] compared three different measures of influence-
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number of followers, page-rank, and the number of retweets-finding that the ranking 
of the most influential users differed depending on the measure.  

In this paper, we propose a graph based reliable user classification based on 
timeline and social user behavior analysis, and a user activity measurement method to 
extract reliable and highly active users who are needed for recommendation system or 
event extraction. The proposed method classifies the Twitter users as socially well-
known user, reliable and highly active user, normal user and low active user. Reliable 
and highly active user is defined as the “user who writes a lot” about the issue, and 
that is “user who is being re-tweeted for several times”. When the writing about an 
issue is being mentioned and being retweeted by people, it's become a reliable user.  

The rest of the paper is organized as follows: Section 2 presents user classification; 
Section 3 describes the proposed method of a graph-based reliable user extraction 
method. Section 4 shows our experimental results on a Korean tweet collection. We 
conclude the paper in Section 5. 

2   User Classification 

1) User classification using follower and following ratio. It could be seen that the 
characteristic that makes Twitter a social network service is following and follower. 
Measuring follower and following ratio (FFRatio) that shows how much does the user 
do Twitter activity by using a Twitter user`s number of following and follower. 
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where, Follower(p) represents the number of followers of user p and Following(p) is 
the number of following of the user p. 
 
2) User classification using a retweet and tweet ratio. The retweet ratios tend to be 
most meaningful when they are used to compare users within the same issue. The 
retweet ratio (RTRatio) of Twitter user who mentioned about an issue is calculated as 
follows. 
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where, TotalTweet(p) represents how many tweets have been posted by the user p 
about the issue. TotalRT(p) is the number of retweets for all the tweets posted by the 
user p. The formula shows the average retweet ratio when user p writes a tweet about 
an issue.  
  A graph based on FFRatio and RTRatio is as in the Figure 1. The left side of Figure 
1 shows the distribution of followings and followers. Following and follower ratio is 
almost same. The higher the number of the follower can be considered as a socially 
well-known user. Based on the FFRatio value of each user, the Twitter users can be 
categorized into three groups as follows (Table 1).  
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Fig. 1. Distribution of number of followings and followers and RTRatio  

 
Table 1. User distribution based on the FFRatio value 

User group FFRatio Description 
CLB: Celebrity Greater than 1.5 Follower >> Following 
NRM: Normal 0.5 ~ 1.5 Follower ≈  Following 
SPM: Spam Less than 0.5 Follower << Following 

The description of each group users is follows. 
– CLB user: As a user who has many followers, classify as a celebrity 
– NRM user: The case that number of following and follower is similar, 

classify as a normal 
– SPM user: As a user who has more following than followers, classify as a 

spam or user with low activity 
The right side of Figure 1 represents the retweet distribution (RTRatio). There is 

not much users with higher retweet frequency compared as entire users. From this 
figure it can be seen that users are divided by 4 big groups as follows (Table 2). 

 
Table 2. Table of user distribution through the RTRatio value  

User group RTRatio Description 
Total RT Total Tweet 

A: Popular Greater than 80 High Low 
B: Active 2.5 ~ 80 High High 
C: Normal 0.5 ~2.5 Low High 
D: Inactive  Less than 0.5 Low Low 

 
In this paper, we classify a Twitter user who is an important property for the event 

extraction based on FFRatio and RTRatio to four groups as follows.  
User classification: 

1) Socially well-known user (A-CLB & B-CLB) 
2) Reliable and highly active user (A-NRM & B-NRM) 
3) Normal user (C-NRM) 
4) Low active user (D-SPM) 

If the socially well-known users mention about the certain event, it indicates that a 
big social event happened. The reliable and highly active users are valuable users 
because they post important information every time an event occurs. The user who 
belongs to A-CLB (combination of group A and CLB) is the user who has a number 
of followers than following, and has 80 or more of retweet of the tweet wrote about an 
issue. 
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The methods of comparative experiment to extract reliable user is as in the following. 
In this paper, the method based on Twitter user’s FFRatio and RTRatio is used as a 
baseline for the extraction of reliable users.  

Table 4. Comparative Methods & User classification 
User classification Baseline Proposed method 

Socially well-known user A-CLB & B-CLB HITS AuthScore: High 
Reliable and active user A-NRM & B-NRM Activity Score 
Normal user C-NRM HITS HubScore: High 
Low active user D-SPM HITS Auth & Hub Score: Low 

The reliable user extraction method using FFRatio and RTRatio in the static 
behavior analysis of Twitter user and using dynamic behavior analysis on the issue 
are proposed. The result of calculation of precision (P@10) for top 10 extracted 
reliable users from each method is as follows.  

Table 5. Comparative experiment for reliable user extraction P@10 
User 

classification 
Socially well-
known user 

Reliable and active 
user 

Average 

Issue A-CLB 
B-CLB 

Auth 
Score 

B-NRM 
C-NRM 

Activity 
Score 

 Baseline Proposed   
method 

1. Canon & Nikon 0.5 0.4 0.2 0.4 0.35 0.40 
2. iPad & Galaxy tab 0.7 0.8 0.9 0.8 0.80 0.80 
3. Park Ji-Sung 0.7 0.6 0.6 1.0 0.65 0.80 
4. Kim Yu-Na 0.5 0.9 0.6 0.9 0.55 0.90 
5. Apple 0.5 0.5 0.5 0.7 0.50 0.60 
6. Samsung 0.5 1.0 0.3 0.9 0.40 0.95 
7. Earthquake 0.4 0.7 0.2 0.8 0.30 0.75 
8. Chonanham 0.8 0.9 0.5 1.0 0.65 0.95 

Average 0.57 0.72 0.47 0.81 0.52 0.76 

In the result of experiment, the proposed method showed better performance than 
baseline. The method AuthScore and Activity Score achieved 72% and 81% 
respectively. Since an experiment carried out by targeting users who are interested in 
the issue, a user who is socially popular about each issue, a user who has a reliable 
and direct correlation with an event could be extracted.  

The distribution of reliable users’ tweet about the earthquake issue is shown in 
Figure 4. 

 
Fig. 4. The number of tweets containing the “Earthquake” issue word and distribution of 

reliable users. 
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Table 6. Top 5 reliable users about earthquake issue 

User ID User screen name Description 

User 1 KoreanRedCross Official Twitter account of the Korean Red Cross 

User 2 parknews9 KBS Nine O’clock News anchor 

User 3 kbsnewstweet Official Twitter account of KBS News 

User 4 Russa Blogger 

User 5 mofatkr Ministry of Foreign Affairs 

In the Figure 4, the higher picks with date label represent the occurrence of 
earthquakes. From here, it can be seen that when the number of daily tweet frequency 
become higher, all reliable users wrote about an issue on the same day. Reliable and 
highly active top 5 users related to earthquake issue are shown in Table 6. In the case 
of user 1, tweets are not only about earthquake occurrence but also about donation 
and help. In other hand, when an earthquake occurs, user 5 posts tweet about 
guidelines for South Korean citizens who live in abroad. A user 2 and user 3 write the 
earthquake news.  

5   Conclusion 

In this paper, a Twitter user classification method through graph-based reliability 
measurement metrics and user activity metrics using timeline analysis were proposed 
in a network of users who are interested in the issue. Reliable user can be used for 
other use such as recommendation system, as well as event extraction. Eight of social 
issues were experimented in Twitter data to verify validity of the proposed method. 
The top 10 results of experiments achieved 76.8% of performance in precision 
(P@10). Discovering methods for better user behavior analysis and less dependent on 
the number of tweets are future works. 
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