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Abstract—This paper uses social network analysis to analyze 

the QQ group “Harry Potter—Hogwarts”s chat record. It 

utilizes the software Netdraw to create a specified number 

of community structure, and adopts the Girvan-Newman 

algorithm to calculate the modules of different numbers of 

communities, thus deriving parameters such as the Degree, 

Eccentricity, Closeness, Betweeness,etc. of community 

central members in the QQ group. The results are generally 

compatible with the actual data.  

 

Index Terms—social network analysis, QQ group chat 

record, MySQL database, community structure, Netdraw 

 

I. BACKGROUND AND PURPOSE 

With the development of information technology, 
virtual community on the Internet has become an 
important platform for knowledge sharing [1]. The 
development of Internet technology, at the same time, 
makes the source of knowledge and emotion between 
people more diversified. Computer users, through 
Internet technology, have built a social relation network, 
which is completely constructed via the Internet social 
network and is the significant foundation of virtual 
community. In virtual community, social network 
relationships in interpersonal relationship network exhibit 
properties such as strong ties and weak link, so that 
information exchange and knowledge sharing in virtual 
community can be provided with support from the 
society. 

Collaboration and communication of virtual 

community, however, are influenced by various factors, 

such as community members’ participation motivation, 

satisfaction, etc. QQ is one of the most extensive social 

software currently in use. The paper will use the social 

network analysis method to study the relationships 

between QQ virtual community members, portrait QQ 

virtual community network structure, describe the flow of 

information between members of the situation, 

understand the strength of the relationship between 
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different individuals within the community, generate the 

network structure, and derive community members’ 

participation motivation, satisfaction and loyalty in order 

to promote the actual knowledge exchange of our virtual 

community. 

II.  SOCIAL NETWORK ANALYSIS METHOD 

Social network analysis method is a kind of method 

that starts from the angle of quantitative analysis of the 

internal structure of social relations, and is used to 

describe and measure the relationship between the actors 

or flow through these relationships of all kinds of 

tangible or intangible things, such as information, 

resources, etc. [2] Social network analysis refers to the 

social relationship between structure and property 

analysis of a set of standards and methods. Through the 

analysis of the situation of the actors in this relationship 

and contact, social network information between 

individual actors can be learnt, and social network 

characteristics of actors can be comprehended. The 

method, which is regarded as the study of the social 

structure, is currently the clearest, easiest, and most 

persuasively employed research perspective. 

III. DATA COLLECTION 

This treatise chooses the QQ group “Harry Potter – 

Hogwarts” as a basis for research due to availability of 

chat record quantity, and this group, with a relatively big 

size, is a national organization. This group complies with 

the research requirements. In this treatise, QQ chat record 

from this book is taken from April 18
th

, 2014 to July 10
th

, 

2014 for the purpose of research. 

IV. DATA PREPROCESSING 

Firstly, utilize the built-in function within QQ groups 

to take out group chat record as text file. The result is 

divided into two rolls, as illustrated below in Fig. 1. 
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2014-04-18 21:03:44 【House Head】Luna（1076119594）  

Aha, I’m coming back. 

Figure 1. QQ chat record sample 

The first line is divided into two parts. The first part is 

the time of speech, which can be split into two parts, the 

date and the time, while the second part indicates the 

group member’s QQ number, at the front of which is 

[House Head], which represents the activeness of the 

member in the group. The second line is the speeches of 

this group member. 

In order to facilitate subsequent processing, we wrote a 

program in C language, combining two lines into one line 

to generate a new text file. Then we used MySQL [3] to 

establish a database, named it QQMSG and took it into 

the MySQL database to generate a database table, which 

is then named msg. Then use the script to delete the blank 

record in the SQL msg along with those records that 

provide no clear date or time. 

Then export the database table msg as EXCEL file and 

name it msg_excel. By manual operation, combine all the 

adjacent two rows in one line, as shown in Fig. 2 

 

2014-4-19 13:05:29 
[S-chaser]Be

llatrix 
Snape had no choice 2014-4-19 13:05:30 [G]no-word 

Sirius Black was 
still in Azkaban 

then 

2014-4-19 13:05:30 [G]no-world 
Sirius Black was still 

in Azkaban then 
2014-4-19 13:05:40 [S-chaser]Bellatrix En 

2014-4-19 13:05:40 
[S-chaser]Be

llatrix 
En 2014-4-19 13:05:44 [G]bigbang Bella killed him 

2014-4-19 13:05:44 [G]bigbang Bella killed him 2014-4-19 13:05:53 [S-chaser]Bellatrix Bella 

2014-4-19 13:05:53 
[S-chaser]Be

llatrix 
Bella 2014-4-19 13:06:04 [G]no-word Yeah I did 

2014-4-19 13:06:04 [G]no-word Yeah I did 2014-4-19 13:06:06 [S]Expecto …… 

Figure 2. The adjacent two rows in one line 

 
Inport the msg_excel file into a MySQL database to 

create a database table, and name it pair_msg.  

Use SQL TimeDiff, the time difference function in 

SQL, to calculate the time lag between two transcripts. 

Filter out the two records that are from the same group 

member (a member that give two or more continuous 

speeches), and then, sort the results according to the time 

difference. The results derived form an EXCEL file by 

the name pair_msg_excel. We assume that if the two 

speech record are within 5 seconds, then the speech can 

be recognized as continuous between the response of the 

latter and that of the former. Thus generated a new 

EXCEL file, by the name pair_msg_excel_5s.  

EXCEL file pair_msg_excel_5s has in total 1600 rows 

of data. By using the tool Createpajek for conversion, we 

create a file named pair_msg.net. 

V. DATABASE ANALYSIS 

Here we can do researches in the database. 

A. SQL Statistics for a Single Speech 

Utilize SQL to search and analyze the msg table to 

generate the following datas. 

 There are in total 4981 speeches and 373 group 

members, and the average length of all speeches is 

15.871 byte. (Every one Chinese character counts as two 

bytes.) The ten members that make the most speeches 

have correspondingly 189、184、171、127、126、

118、95、93、88、78 speeches each. Here we derive a 

diminishing figure, as illustrated by Fig. 3. Fig. 4 is the 

figure derived by creating pairs for the number of 

speeches. 
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Figure 3. Diminishing figure 

Then we observe similar speeches. There are in total 

2576 speeches with different contents. 
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Figure 4. Diminishing figure(Log) 
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In these speeches, there are in total 101 speeches that 

are pictures, which is about 3.92 percent of all speeches, 

while there are about 96.08 percent of speeches that are 

words. Speeches that are pictures include pictures, 

countenances and bubbling. See Table I. 

 

TABLE I. THE HIGHEST FREQUENCY OF 12 WORDS 

Word Num Word Num Word Num 
。。。 218 OK 11 Lalala 10 

Er 28 hehe 11 o 8 

Morning 17 Haha 11 Ah 8 

En 13 ==（=） 10 Bye-Bye 8 

 

TABLE II. PERFORMING STATISTICS FOR PAIRED SPEECHES 

Interval Num Interval Num Interval Num Interval Num Interval Num Interval Num Interval Num Interval Num 

0:00:00 159 0:00:13 40 0:00:26 5 0:00:39 4 0:00:57 2 0:01:21 1 0:02:23 1 0:04:33 1 

0:00:01 308 0:00:14 41 0:00:27 9 0:00:40 3 0:00:58 1 0:01:22 1 0:02:25 1 0:05:15 1 

0:00:02 289 0:00:15 28 0:00:28 7 0:00:41 3 0:01:01 2 0:01:23 1 0:02:35 1 0:05:35 1 

0:00:03 249 0:00:16 26 0:00:29 6 0:00:42 1 0:01:02 2 0:01:25 1 0:02:52 1 0:05:53 1 

0:00:04 228 0:00:17 23 0:00:30 7 0:00:44 3 0:01:03 1 0:01:26 3 0:02:54 1 0:06:29 1 

0:00:05 205 0:00:18 21 0:00:31 2 0:00:45 2 0:01:05 2 0:01:28 1 0:02:55 1 0:06:55 1 

0:00:06 154 0:00:19 33 0:00:32 3 0:00:47 3 0:01:06 1 0:01:29 1 0:03:02 1 0:07:47 1 

0:00:07 110 0:00:20 16 0:00:33 3 0:00:48 2 0:01:08 2 0:01:30 1 0:03:37 1 0:10:55 1 

0:00:08 115 0:00:21 17 0:00:34 5 0:00:49 1 0:01:09 1 0:01:32 2 0:03:59 1 0:12:18 1 

0:00:09 93 0:00:22 15 0:00:35 4 0:00:50 3 0:01:10 1 0:01:35 1 0:04:11 1 0:12:25 1 

0:00:10 77 0:00:23 16 0:00:36 5 0:00:52 2 0:01:12 1 0:01:51 1 0:04:14 1 0:12:53 1 

0:00:11 59 0:00:24 10 0:00:37 4 0:00:54 3 0:01:16 1 0:02:12 1 0:04:20 1 1:42:50 1 

0:00:12 51 0:00:25 10 0:00:38 5 0:00:56 1 0:01:19 1 0:02:19 2 0:04:22 1 7:52:26 1 

 

TABLE III. IN DEGREE AND OUT DEGREE OF ALL THE NODES 

ID In Out ID In Out ID In Out ID In Out 

38 10 2 15 2 2 63 1 1 1 0 1 

12 9 3 20 2 1 66 1 1 8 0 4 

31 9 22 21 2 3 67 1 2 9 0 5 

34 9 8 23 2 3 73 1 1 24 0 2 

6 8 5 33 2 0 75 1 1 25 0 1 

77 8 4 45 2 1 83 1 2 27 0 3 

32 7 5 51 2 5 85 1 0 28 0 0 

35 6 4 52 2 1 86 1 0 30 0 2 

40 6 4 58 2 4 87 1 0 37 0 1 

11 5 8 61 2 3 88 1 0 44 0 1 

16 5 4 68 2 1 89 1 0 46 0 3 

17 5 3 71 2 1 90 1 0 47 0 1 

18 4 6 78 2 0 91 1 0 48 0 1 

19 4 4 84 2 1 92 1 0 50 0 0 

26 4 1 97 2 0 93 1 0 53 0 3 

96 4 0 99 2 0 94 1 0 54 0 1 

41 3 2 105 2 0 95 1 0 56 0 1 

42 3 2 2 1 3 98 1 0 62 0 1 

49 3 1 10 1 3 100 1 0 64 0 1 

59 3 2 14 1 5 101 1 0 65 0 1 

60 3 1 22 1 1 102 1 0 70 0 1 

69 3 1 29 1 1 103 1 0 72 0 3 

3 2 1 36 1 1 104 1 0 74 0 1 

4 2 1 39 1 2 106 1 0 76 0 1 

5 2 2 43 1 2 107 1 0 79 0 1 

7 2 6 55 1 0 108 1 0 80 0 1 

13 2 2 57 1 2 109 1 0 81 0 1 
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B. SQL Statistics for Paired Speeches 

Performing statistics for paired speeches, we derive 

results as illustrated by Table II. 

Among them, there are in total 232 speeches that meet 

our requirements and are spoken within 5 seconds. 

VI. NETWORK ANALYSIS 

After converting by the tool Createpajek, we generate 

the network file pair_msg.net in Pajek format. Use 

NetDraw [4] to import pair_msg.net to perform several 

kinds of analysis. 

A. Calculating Network Parameters 

Degree [5], which means vertex Degree, refers to the 

number of associated edges with the designated vertex. 

The five largest In Degree of members are 38, 12, 31, 34, 

6. The five largest Out Degree of members are 31, 34, 11, 

18, 7. See Table III, EcCentricity is the maximum 

distance of a point to all other points, which normally 

refers to the oddity of a certain referent. The maximum 

value is for member No.20, which means that the 

member is not particularly liked or disliked by other 

members. 

Closeness [6], which means vertex tightness and is the 

central concept for metrics consideration, is measured by 

the distance between each vertex in the graph. The 

greater the closeness of the vertices, the more central the 

position this vertex occupies, and the more significant it 

is in the network. This value rises highest for member No. 

38. See Table IV. 

TABLE IV. CLOSENESS OF THE NODES 

ID In Out ID In Out ID In Out 

38 25.8 13.6 52 18.5 10.0 97 16.0 0.0 

12 23.4 14.1 33 18.2 0.0 95 16.0 0.0 

31 22.3 20.4 45 17.9 10.2 18 15.8 13.4 

42 22.2 13.6 96 17.8 0.0 36 15.8 9.9 

34 21.9 16.7 19 16.7 13.6 43 15.7 11.5 

26 20.7 1.0 49 16.6 9.9 90 15.6 0.0 

77 18.9 12.3 20 16.5 10.7 17 15.6 12.2 

32 18.8 13.0 41 16.5 12.8 15 15.4 13.4 

40 18.6 14.7 13 16.3 12.5 23 14.7 12.0 

11 18.6 17.4 16 16.2 15.9 21 14.2 13.1 

 
Betweenness, the betweenness of centrality, is used to 

depict the influence of the node in the network for 

information transmission, and to measure the ability of a 

person as an information medium. The first fifteen 

members with largest betweenness is listed below. 

TABLE V. BETWEENNESS OF THE NODES 

ID Bets ID Bets ID Bets 

12 1100  34 627  23 199  

11 1008  14 457  7 188  

31 959  16 356  32 179  

42 908  35 290  60 156  

38 670  59 203  6 144  

B. Module Analysis 

Here we adopt The Girvan - Newman algorithm to 

calculate different societies’ module value (Q value), and 

derive module values, as shown in Table VI. Module 

value that varies with the number of community is shown 

in Fig. 5. 

TABLE VI. DIFFERENT SOCIETIES’ MODULE VALUE 

ID Q-value ID Q-value ID Q-value 

11 0.258 18 0.715 21 0.711 

12 0.590 17 0.721 22 0.702 

13 0.676 18 0.720 23 0.697 

14 0.692 19 0.718 24 0.685 

15 0.700 20 0.715   
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Figure 5. Relationship between the number of community and 

Module Value 

From Table VI and Fig. 5, it is easy to observe that the 

module value is highest when devided into 17 

communities. 

C. Community Structure 

 By using the way of Factions to calculate the 

network community structure or group in the network of 

affection relationship, and choose 18 communities to 

attain the results, as shown in Fig. 6. According to the 

result of association analysis, it is found that nodes are 

grouped together, and different colors represent nodes of 

different communities, see Table VI. 
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TABLE VII.  

Group ID Quantity Member ID Group ID Quantity Member ID Group ID Quantity Member ID 

0 12 

28,50,62,65,74,80,

81,100,102,107,10
8,109 

7 4 72,73,105,106 14 10 
31,34,38,42,44,4

5,48,56,95,97 

1 6 2,3,66,67,103,104 8 7 
24,25,35,64,78,7

9,101 
15 3 32,36,43 

2 5 14,15,17,18,88 9 6 
11,13,20,75,76,7

7 
16 6 

51,52,54,57,63,9
8 

3 5 58,59,60,61,99 10 5 26,82,83,84,90 17 5 6,9,68,69,85 

4 5 1,4,5,53,55 11 6 7,8,16,70,71,87 18 4 46,47,49,96 

5 4 37,39,40,41 12 5 29,30,33,93,94    

6 6 12,19,21,22,23,89 13 5 10,27,86,91,92    

 

 
Figure 6. The community structure of “Harry potter – Hogwarts” 

group when Faction = 18 

The detail information for Community One to 

Eighteen is represented in Table VII. 

In the Density Curve drawn by R Language Tools [7] 

below, the abscissa represents the size of the community, 

while the ordinate represents the percentage. See Fig. 7. 

 
Figure 7. Density curve 

VII. DISCUSSION 

Previously when we were processing the data, we 

mentioned that we use chatting records that are within 

five seconds of interval as standard. In order to prove 

that this is a reasonable method, we computed the 

corresponding results using three seconds, five seconds, 

ten seconds, fifteen seconds, and twenty seconds 

intervals respectively, and derived the most reasonable 

group numbers as stated in the form below. 

Time interval 
The most reasonable group 

number 

3 18 

5 18 

10 23 

15 19 

20 21 

After careful scrutinization of this form, we conclude 

that using five seconds as the standard interval is 

reasonable. 

VIII. APPLICATION (VALIDATION) 

By making validations for simple random samples 

selected, these members as stated above are proven to be 

in the same communities. For example, members No. 

2,3,66,67,103,104 are proven to have formed one same 

community, while members No. 51, 52, 54, 57, 63, 98 

are proven to have formed another same community. 

This method is also validate in analyzing other kinds of 

social relationships within certain communities such as 

other QQ groups and therefore help derive reasonable 

results. 
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IX. CONCLUSION 

In this paper, we utilized social network analysis 

method to derive our results. In the process, softwares 

such as my SQL, Netdraw and create PAJEK are used to 

aid the database in analyzing the QQ chat records and 

find out modules of different numbers of communities, 

thus deriving parameters such as the Degree, Eccentricity, 

Closeness, Betweeness, etc. These results help us get an 

idea about small communities formed in a relatively 

large single community due to factors such as similarity 

of interests, intimacy of regions, etc. From our results, 

we get a better understanding about the social 

relationships between members within a certain context 

or community. 
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