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The micro-blog user behavior model based on behavior matrix is proposed based on the analysis of the current related researches. In the proposed method, two behavior matrices named original behavior matrix and individual behavior matrix are constructed; And then, the analysis method of behavior matrix is utilized to mine the representative behaviors, which can reflect the disciplines of the user; Finally, the experiments on the 2043 blogs of 9 users from June 15, 2016 to August 1, 2016 reflect the individual behavior disciplines.

Introduction

With the development of information technology, micro-blog has attracted much more attention because of its instantaneity and interactivity. We can use micro-blog freely to express our own opinions and easily obtain interested information. More and more micro-blog platforms have appeared since 2016, such as Twitter, Sina, Tencent, Netease. The number of micro-blog users has grown exponentially and its number has arrived at 200 million.

The user behavior in micro-blog has attracted many researchers' interest, and a lot of achivements related the above research have been made. Kshay et al draws the conclusions that the purpose of the micro-blog user is to discuss their activities and obtain their interested information. Brian points out that Twitter plays an important role in the communication between users in the disaster relief. Kaye analyzes the relationship between motivation, leadership and social media from the perspective of the user. Schwab et al obtained the user's interests by analyzing the keywords in micro-blog. Maloof et al discusses the problem of user interest drift in micro-blog with the help of forgetting mechanism. Xia discusses the features of user's behavior based on analyzing the topics, comments and other information the user visits in the microblog. Ping et al analyzes the relationship of micro-blog network based on the topology relationship between micro-blog users. Wang et al analyzes the number of concerns and fans, and the relationship between the number of blog articles based on the analysis of the structure and propagation of micro-blog. Zhao et al conducts statistical analysis on the number of concerns and blog articles.

It can be seen that the researches on micro-blog users are gradually popular, and the achievements greatly improve the micro-blog service. However, the problem of micro-blog authenticity has emerged with the popularity of micro-blog. In view of this, the micro-blog user behavior model based on behavior matrix is proposed in this paper. In the proposed method, two behavior matrices named original behavior matrix and individual behavior matrix are constructed; And then, the behavior vector space is generated by user behavior matrix, and the most representative characteristic behavior is mined by Principal Component Analysis (PCA), which reflected the disciplines of user behavior; Finally, simulation experiment results on the Sina micro-blog show the effectiveness of the proposed method.

Micro-blog user behavior Model based on behavior matrix

We try to establish the micro-blog user behavior model by analysis of blog articles and the user behavior on the micro-blog. The micro-blog user behavior refers to the micro-blog user's behaviors, such as release, transmit and praise blog articles, concerns users, login and withdraw, and make comments, when they communicate with each others on the micro-blog platform in a certain period of time.

Behavior matrix model

In order to accurately describe the user behavior, two behavior matrices, the original behavior matrix and the individual behavior matrix, are introduced. The original behavior matrix is used to store user behavior records, which describes the user behavior disciplines as the user activities in a certain period of time. The individual behavior matrix is used to analyze the behavior disciplines of different individuals, which aims to record the fragmented and irregular micro-blog behaviors, and represent the microblog user behavior with appropriate rules and algorithms.

(1) Original behavior matrix In order to describe the user behavior and analyze the behavior disciplines, the original behavior matrix is proposed. The basic idea of the original behavior matrix is to describe the user behavior disciplines as the user activities in a period of time. The original behavior matrix describes the behavior of user k in n time steps within m observation days. The original behavior matrix is used to store user behavior records, which is the fundamental model of a series of behavioral matrices.

(2) Individual behavior matrix The individual behavior matrix is used to analyze the behavior disciplines of different individuals. In order to further analyze the user behavior, the individual behavior matrix is proposed based on original behavior matrix. The individual behavior matrix describes the behavior of user k in n time steps, and the behavior of each time step is the summarization of m observation days.

The Analysis Method of Behavior Matrix

It can be seen from the statistical analysis, the observation samples of user behaviors reflect the stochastic characteristics, however, their behavior disciplines can be still identified. The main idea of the analysis method of behavior matrix is to mine the representative behaviors based on PCA, which can reflect the user disciplines, by constructing the user behavior vector space model based on user behavior matrices.

(1) Behavior vector space model The main idea of the behavior vector space model is to characterize the behavior disciplines of different individuals. The behavior disciplines are reflected by the distribution of the behavior vectors in a period of time. The representing the characteristic of user behaviors is defined as the behavior vector, and the n-dimensional space whose behavior vector belongs to is named as behavior vector space. The behavior discipline similarity of different individuals can be obtained by calculating the correlation coefficient of their behavior vectors.

(2) Characteristic behavior analysis method The main idea of the characteristic behavior analysis method is to mine the representative behaviors in the behavior vector by PCA. The eigenvectors (characteristic behavior) of correlation coefficient matrix can be obtained by the characteristic behavior analysis method, and let the disciplines of high-frequency behavior with high weights. The correlation coefficient matrix is used to describe the relationship between variables of the behavior matrix. The process of characteristic behavior analysis method is as follows.

Input: the user behavior matrix Output: eigenvectors and their eigenvalues Step1: calculate the correlation coefficient matrix R of the user behavior matrix;

Step2: calculate the eigenvectors of R and its eigenvalues;

Step3: descending sort according to the eigenvalues;

Step4: calculate the proportion and the cumulative proportion of each eigenvalue;

Step5: obtain the eigenvectors and eigenvalues of the behavior matrix and the proportional and cumulative proportions of the eigenvalues.

Experimental analysis

The 2043 micro-blogs released by 9 Sina micro-blog users from June 15, 2016 to August 1, 2016 were selected in our experiment, which was obtained by Sina microblog Application Programming Interface (API). In our experiment, a day was equally divided into 24 intervals and each time step was 60 minutes. The behavior matrix is analyzed by the characteristic behavior analysis method. The experiment results are recorded in Table 1, in which Ui (i =1,2, 9) stands for the micro-blog users. It can be seen from Table 1 that the correlation coefficient between U8 and other users is quite small, which indicates his activity disciplines are irrelevance to other users, and it can be inferred that his micro-blog behaviors is quite different from other users. The correlation coefficient U1 and U4 is largest, which indicates these two users have similar activity disciplines, and it can be inferred that their work environment and habits and customs maybe the same.

Conclusions

With the popularity of micro-blog, the number of micro-blog user grows exponentially. The problem of authenticity restricts the improvement of micro-blog services. In view of this, the micro-blog user behavior model based on behavior matrix is proposed based on the analysis of micro-blog user behaviors. Two behavior matrices named the original behavior matrix and the individual behavior matrix are introduced in our method, the former matrix is used to store the user original behavior records, and the latter is used to analyze the behavior disciplines of different individuals. The characteristic behavior analysis method is to mine the characteristic behaviors in the behavior vector by PCA. The simulation experiment results on Sina micro-blog show the effectiveness of the proposed method.

Table 1 .

 1 The correlation coefficients of 9 micro-blog users' individual behavior matrix

		U1	U2	U3	U4	U5	U6	U7	U8	U9
	U1	1								
	U2	0.24	1							
	U3	0.52	0.51	1						
	U4	0.82	0.54	0.70	1					
	U5	0.64	0.64	0.79	0.70	1				
	U6	0.44	0.28	0.43	0.78	0.34	1			
	U7	0.77	0.45	0.72	0.77	0.81	0.70	1		
	U8	0.02	0.03	0.02	0.01	0.15	0.29	0.20	1	
	U9	0.67	0.30	0.73	0.71	0.62	0.66	0.75	0.03	1