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Abstract: The Micro-blog topic recommendation algorithm can combine users' 

relevant information to help them find valuable Micro-blog topics when they face 

Micro-blog information overload. Based on user information, the core task of the 

Micro-blog recommendation algorithm is to analyze user preferences and recommend 

them to other users with similar information. The micro-blog topic recommendation 

algorithm based on improved collaborative filtering proposed in this paper includes 

two levels, the first is user microblog topic feature extraction, the second is user 

clustering and microblog topic recommendation. Experiments show that the accuracy 

of the proposed algorithm is better than traditional methods, and it can effectively 

recommend Micro-blog topics for users. 
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1. Introduction 

With the rapid development of social networks, more and more people use the Internet 

to express their opinions on some current hot topics, and micro-blog has become the 

most commonly used data platform for users. On the Micro-blog platform, there are 

billions of users on social media like Twitter, Facebook, Sina Micro-blog, and various 

user comments and posted information are growing in real time. These messages 

involve all aspects of society, life, technology, entertainment and many other fields 

and they are constantly generating data. In the era of big data, these information 

containing user's subjective emotions have become very valuable information 

resources. 

In fact, the emotional opinion information can be used for decision-making, such as 

network public opinion monitoring, and can also be used as the user's preference 

knowledge to recommend network topics. However, not every piece of this information 
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is valuable to users, and users cannot effectively discriminate the data set formed by 

Micro-blog, that is, users face very serious information overload [1]. In the context of 

information explosion, a recommendation algorithm came into being which records 

user behaviors and helps users filter their information that may be of interest to users 

from massive data and make recommendations [2], as a result, it can better meet the 

individual needs of the user. 

The micro-blog topic recommendation algorithm based on improved collaborative 

filtering proposed in this paper includes two levels: 

(1) User topic feature extraction, segment the user's past micro-blogs, extract feature 

words, and obtain user interest topic feature matrix. 

(2) Combined with (1), use the improved collaborative filtering algorithm to cluster 

users, and recommend the topic that the current user focuses on within the same 

cluster, which is a topic that other users do not follow. 

 

2. Related work 

A large number of scholars have studied microblogging topic recommendation 

algorithms, most of which build user models based on user behavior (comments, 

historical data, concerns, etc.), and recommend users to microblog by clustering or 

calculating similarity based on the model. 

Chen et al. Proposed a two-stage clustering-based recommendation algorithm GCCR 

[3], which combines graph summarization and content similarity-based algorithms to 

achieve topic recommendation based on user interest. Kim et al. Proposed a prediction 

algorithm to estimate the parameters of the probability model, and used MapReduce 

[4] to process large-scale data. Liu proposes a content recommendation algorithm that 

combines user reviews, through LDA [5] to reduce the dimensionality of user review 

content feature items, calculate the similarity between products, and then combined 

with the user's scoring weight to obtain a comprehensive similarity, and finally 

Recommend products that may be of interest. Hannon J and others proposed the 

Twittomender system [6], which models users based on the tweets posted by users, 

their fans and friends, and the user ’s relationship network on twitter, and uses 

Lucene ’s TF-IDF to measure the weight of keywords. Zhao deeply studies the user's 

Internet behavior, such as forwarding and commenting, and through studying the user 

behavior and user interest, based on the principle of capacitor discharge, proposes a 

dynamic model based on interest flow [7]. Xie uses the probabilistic topic model [8] 

to mine the user ’s potential topic information, calculate the user ’s interaction 

coefficient based on the reposting and commenting between users, filter Micro-blog 

with low information entropy, and give each item Recommend Micro-blog scoring and 

recommend Micro-blog with high score to the user, so as to realize the 
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recommendation function of Micro-blog. Jiang builds an interest model for users 

through users 'past microblogs [9], clusters on this basis, and recommends microblogs 

in the same category with high similarity to users' past microblogs to users. Piao S 

and others used natural language processing tools to build a system to automatically 

extract user interests in the form of named entities and core items [10], so as to 

recommend to friends with similar interests based on user interests. 

 
3. Microblog topic recommendation algorithm based on improved 

collaborative filtering 

The core idea of the improved algorithm proposed in this paper is shown in Fig. 1: 

 

 

Fig. 1 The algorithm framework of this paper 

 

3.1 Constructing feature matrix 

Word segmentation, feature word extraction of user's past microblogs, removal of 

redundant words, and according to the weight of words, find the topic list of each 

user's interest. These topic lists can be represented by vectors. This paper records this 

vector as the user topic feature Vector, expressed as follows: 

 

 

t_i  is a topic follower symbol. When a user pays attention to a topic, the value of t_i 

is 1, if it is not followed, the value is 0, and m is the total number of topics that all 

users follow. 

Assuming that the number of users is n, n topic feature vectors constitute a user topic 

feature vector matrix. The length of the topic feature vector of a single user is m, then 

the size of the user topic feature vector matrix is n * m, and the user topic feature 

vector can be described as follows: 

 

 

[

𝑡11 𝑡12 … 𝑡1𝑚

𝑡21 𝑡22 … 𝑡2𝑚

… … … …
𝑡𝑛1 𝑡𝑛2 … 𝑡𝑛𝑚

] (2) 

 

1

•Feature Matrix

2

•User clustering

3

•Topic 
recommendation

     〈𝑡1, 𝑡2, … , 𝑡𝑖 , … 𝑡𝑚〉〈𝑖 ≥ 0, 𝑚 ≥ 0〉 (1) 
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Where t is the topic feature representation symbol, n is the number of users, and m 

is the total number of topics. 

 

3.2 User clustering and topic recommendation 

According to the constructed topic feature matrix of users, we can cluster users with 

similar topic interests to obtain clusters of users with similar topic interests. The topics 

that users in the same cluster follow are similar, which can pave the way for the next 

step of recommending users on Micro-blog topics. 

The user clustering algorithm is as follows: 

 

step Detail 

(1) Randomly select K users from the user set, U = {U1, U2, U3, ..., Uk} as the 

initial cluster, and use users ’attention to the topic as the initial user 

clustering center, using I = {I1, I2, I3, ..., IK}. At the same time, C = {C1, 

C2, C3, ..., CK} = Φ is used for clusters. 

(2) repeat 

(3) for every user 

(4) for each cluster center Ii 

(5) Calculate the similarity sim (Ui, Ii) of user Ui and cluster center Ii 

(6) Sim(Ui，Ii)=Min{sim(U1,I1),sim(U2,I2),…,sim(Ui,Ii)} 

(7) end for 

(8) The user cluster center Ui is merged into the cluster Cm 

(9) end for 

(10) Adjust the cluster center 

(11) Until the clusters C1, C2, C3, ..., Ck no longer change 

 

After clustering, a two-dimensional target user-clustering correspondence matrix is 

obtained. Each row in the matrix represents the distance between user Ui and each 

clustering center. 

Combining the above, we can design a Micro-blog topic recommendation algorithm. 

The general idea of the algorithm is that it is recommended to topics in the same 

cluster that the current user pays attention to but other users do not pay attention to. 

The recommended algorithm is as follows: 

step Detail 

(1) for user cluster c in C 

(2) for user u in c 

(3) for topic t in u 
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(4) if t=1 

(5) It is judged that t can be among other users u in the current c. If it 

does not exist, it is recommended to other users u in the current c. 

(6) end if 

(7) end for 

(8) end for 

(9) end for 

(10) end 

 

4. Experiment 

This article uses the accuracy rate (precision) commonly used in information retrieval 

systems to evaluate the effectiveness of the system. The calculation method of 

accuracy is: 

 

 

 

Where S is the item recommended by the system to the user, and I is the item of 

interest to the user. In simple terms, it is the ratio of the number of items of interest 

to the total number of recommended items [11]. 

The experiment is divided into the following steps: 

(1) Build an experimental environment; 

The environment of the recommended algorithm experiment is Lenovo laptop, Win10 

system, MySql 5.0 and Python 2.7, and 10 other computer rooms in the computer 

room can be used to check the recommendation results. 

(2) Prepare basic data; 

Select the microblog information generated by 10 active users of microblogs as 

experimental data, use crawlers to obtain their historical microblog information, and 

use "microblog user table" to save user data, and "microblog topic table" to save Bo 

information historical data. 

(3) The actual operation of the algorithm; 

Through each user's historical Micro-blog, the user's interest topics are extracted, and 

the user topic feature matrix is established, and the users are clustered to obtain topics 

recommended for 10 users. 

(4) Collect statistical results. 

After the Micro-blog topic recommendation algorithm is run, the recommendation 

results are obtained, and then the program automatically recommends to 10 users 

through the Micro-blog private message. The feedback is shown in Fig 2: 

 

 
𝑃 =

𝐼 ∩ 𝑆

𝑆
 

(3) 
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Fig.2 User feedback 

 

The calculated recommendation accuracy rate is shown in Fig 3: 

 

 

 

Fig. 3 Recommended accuracy rate 

It can be seen from Fig 2 and Fig 3 that the number of topics recommended by the 

user is different, the number of topics recommended and the number of topics of 

interest are also different, but the accuracy rate has been stable near 51.1%, and a 

good recommendation effect has been achieved. 

Compare the recommendation algorithm proposed in this paper with the 

recommendation based on collaborative filtering [12] and the recommendation based 

on content [13]. In the experiment, the three recommendation algorithms all use the 

same user data. The comparison results are as follows Fig 4: 
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Fig. 4 Comparison of algorithms 

 

It can be seen from Fig 4 that the three recommendation algorithms can achieve the 

recommendation of Micro-blog topics for users. The latter two recommendation 

system algorithms have the highest accuracy, but the average accuracy is lower than 

the recommendation algorithm proposed in this article. The algorithm is relatively 

stable, and it can steadily recommend Micro-blog topics to users in the best and worst 

situations. 

 

5. Conclusion 

This article aims at the problem that users face the overload of Micro-blog information. 

In order to allow users to save the Micro-blog topics they are interested in, they design 

a Micro-blog topic recommendation algorithm based on user clustering. This article 

first establishes a user topic feature matrix, then clusters users based on an improved 

collaborative filtering algorithm, and then recommends each user in the cluster to the 

same user's microblog topic that the current user is following in the cluster. Other 

users did not pay attention to the topic. The experimental results of the algorithm 

prove that the algorithm proposed in this paper is stable and feasible. 
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