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Research on Microblog Retweeting Prediction Based on User Behavior Features
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Abstract Retweeting prediction is of great importance to the event detection and influence evaluation,
which has attracted wide attention from both academic and industrial fields. Existing prediction
methods are mostly concentrated in the study of the microblogs properties and diffusion network
characteristics. They have not fully considered the dynamics of retweeting behavior and regularity
of user’s historical behavior. This paper investigated the microblog retweeting prediction problem
from the view of microblog visibility and user behavior features, and (1) proposed a method to
recognize retweeting behavior, ignoring behavior and un-received behavior based on user’s activity
and dynamic time window, which provided more accurate dataset for model training and effectiveness
analysis; (2) presented user interest model based on dynamic user’s interest and time attenuation,
which is proved to be an effective measurement of user’s interest and its change characteristics;
(3) proposed several user behavior features of the user’s retweeting rate and interaction frequency,

which can effectively measure the impact of user’s historical behavior patterns and user’s influence
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transfer effect. Finally, this paper proposed a classification model based on retweeting behavior

prediction method which is blend with upstream user’s characteristics, microblog”’s characteristics,

forwarding user’s interest and user’s historical behavior characteristics. Experimental results on

real data show that the proposed method can improve prediction accuracy effectively, and achieve

good results in the smaller size of the training set.
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User interest feature calculation algo-

T={T,,T;,-,T,}//user tag keyword set
S,,S,,++,S,.} //user history microblog set
,++,w, ) //feature vector of microblog
content to be predicted
Wil sim(T,S,S,,.) //interest similarity
PROCEDURE
FOR EACH S, €{S,,S;,---,S,.} DO
//word_segmentation, stopword_filtering,
wordfrequency_counting
S;<preprocessing (S;)
//content feature vector of each microblog
vector(S;) < {wy sws s+ w, |
time(S;) < posting time of S;
END FOR
//calculate the user interest vector from the user’s
historical microblog
FOR i=1,++,k DO
FOR EACH S, €{S,.S;.--.S,,} DO
IF time(S;) € [to+ (—1) X AT\ t,+iX AT] THEN
Pty st)<P(ty )+ (1—e ")vector(S;)
END IF
END FOR
i<i+1
END FOR
//calculate the interest vector from the user’s historical
microblog which is matched by the user’s tag
FOR EACH T,€({T,,T,,-, T, } DO
FOR EACH S;€({S:,S;,---,S,} DO
IF sim(T;,S;) >w THEN
Q1o 1) < Qg 5 1) +vector(S;)
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END IF Ny (
S = 4)
END FOR Z
Mo
END FOR vev,

//calculate user interest vector

I() < aQ(ty 1) + (1 —a) P(1, 4 1)

//calculate the similarity between the characteristics of
the microblog content and the user’s interest charac-
teristics

sim(T,S,S,.) < JaccardSimilarity(I,(t),S,,.)
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Precision =

F 1B IE A Y2 S BCH

F {f (F-Measure) , B R G B R E S
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F-Measure =2 precision X recall

YD)

precision +recall
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Microblog retweeting prediction is of great significance
to topic detection and influence evaluation, which has attracted
wide attention from both academic and industrial fields.
Current microblog retweeting prediction methods can be
divided into two categories, which are based on the charac-
teristics analysis of the high retweeting microblogs and the
information diffusion model based on the microblog network.
Prediction methods which are based on high retweeting
microblogs features used the users and microblogs properties
and statistical characteristics to predict retweeting behavior.
They have not fully considered the dynamics of retweeting
behavior and regularity of user’s historical behavior. Addi-
tionally, there is no in-depth consideration of real users’
reading behavior which can be introduced into the prediction
model. Prediction methods which are based on information
diffusion model needed to obtain complete forwarding
relations and history retweeting log data. However, in real
retweeting prediction tasks. there are a large number of
nodes in network and most of them are inactive nodes. In
most cases, only partial user data and log data can be
obtained by crawling. It is very difficult to establish complete
forwarding network and node state, let alone its high
complexity.

The authors investigated the microblog retweeting
prediction problem from the view of microblog visibility and
user behavior features, and (1) proposed a method to recognize
retweeting behavior, ignoring behavior and un-received

behavior based on user’s activity and dynamic time window,

CHENG Xue-Qi., born in 1971, Ph.D.. professor,
Ph. D. supervisor. His research interests include network

science, network information security, Web data mining.

which provided more accurate dataset for model training and
effectiveness analysis; (2) presented user interest model
based on dynamic user’s interest and time attenuation, which
is proved to be an effective measurement of user’s interest
and its change characteristics; (3) proposed several user
behavior features of the user’s retweeting rate and interaction
frequency, which can effectively measure the impact of user’s
historical behavior patterns and user’s influence transfer
effect. Finally, this paper proposed a classification model based
on retweeting behavior prediction method which is blend with
upstream user’s characteristics, microblog’s characteristics,
forwarding user’s interest and user’s historical behavior
characteristics. Experimental results on real data show that
the proposed method can improve prediction accuracy
effectively, and achieve good results in the smaller size of the
training set.

The proposed retweeting prediction method which is
based on upstream user’s characteristics. microblog’s charac-
teristics, forwarding user’s interest and user’s historical
behavior characteristics, shows an effective way to understand
user’ s retweeting behavior patterns from the micro level of
the social network. The time interval based user’s ignoring
behavior recognition method, time attenuation based user
interest model and user’s interaction frequency calculation
method can be applied to user’s behavior analysis, influence
propagation mechanism analysis and other related research
effectively. Their work sheds light on future works, in which
they may study the user’s retweeting tendency on different
topics, and analyze the influence of microblogs content and
diffusion model on user’s retweeting behavior under different
topics, which will get further improvement on the retweeting

prediction accuracy.



