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Fig. 1. An example of user network.
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Fig. 2. An example of retweet network.
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Fig. 3. Link prediction in retweet network.
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Table 1. Data formation of retweet path.
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Table 2. the means of fields in data formation.
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Table 3. Feature and its description.
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Table 5. Feature set of IG, CHI and IG-CHI.
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Abstract

Microblog is a social media platform, based on the follower-followee relationship, that enables users to share real-time
information, by which the information propagation is characterized as rapid, explosive, and immediate. The research
on the information propagation and retweet prediction is very important for public sentiment analysis and product
promotion. A majority of existing works adopt several traditional prediction methods to predict the future information
retweet based on the features extracted from existing retweet behaviors, which are hard to reconcile accuracy, complexity,
robustness and feature extensiveness. To overcome the above mentioned shortcomings in existing works, we propose in
this paper a link prediction algorithm based on maximum entropy model to predict retweet behavior on microblog. In
our proposed approach, firstly we abstract the retweet prediction problem to a link prediction problem. Then we analyze
the retweet behaviors on microblog and determine the factors influencing the retweet behavior. We extract the features
from the retweet behaviors based on these factors in the next step. Now based on these features, the retweet behavior
could be predicted by the proposed approach. However, information redundancy and other issues may exist among these
features. These issues will cause an increase in computational complexity or a decrease in computational accuracy. To
solve the above problems, we selecte the features dominating the retweet behavior with feature selection methods such
as Information Gain, IG-CHI. The proposed model requires no further independent assumption in features or intrinsic
constraints, and omits the processing in relation to features, which is usually the prerequisite of other prediction methods.
We take the Sina Weibo retweet records in a time span from 2009 to 2012 as an example to test the effectiveness and
efficiency of our link prediction algorithm. Results show that: 1) the proposed algorithm has incomparable advantages
in running time; 2) as for the predicted result, the proposed algorithm is better than other algorithms in performance
evaluations; 3) the proposed algorithm runs stably for different sizes of training sets and feature sets; 4) the accuracy
of the predicted results remains stable based on the selected features. The proposed approach avoids the independent
restriction among features and shows better accuracy than other similar methods, thus it has reference values for resolving

other prediction problems in complex networks.

Keywords: complex network, microblog network, link prediction, maximum entropy
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