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Abstract Recently, data stream has widely appeared in many applications. Mining the evolving tendency and forecas-
ting the data values in the future time windows of streams can provide important support for the future decision in many
time-sensitive applications. For example, by using predictive queries in sensor networks for all kinds of monitoring,
observers can forecast future values to detect abnormal events, By mapping the stream data into the stream state space,
a continuously changing tendency of an online data stream can be modeled as a state transition process. After studying
the history trend of the state transitions which are kept into state transition diagraph, the values in the next m time
windows of a data stream can be forecasted efficiently. Extensive simulation experiments are conducted and show that

the efficiency and precision of the proposed method are better than that of the existing analogous algorithms.
Keywords Data stream, Stream data mining, Data prediction, Markov chains
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Procedure 1. UpdatingSTG( )
Input: A data stream DS
Output: The State Transition diaGraph STG
1 SSpace=@; STSpace= @; S; =NULL;
2 for (each new data item X in DS){
3 for (each state S; in SSpace){

4 if (X; €8y) {

5 set S;.timestamp = X; timestamp;

6 set S;.mean=( S;. meanxsS;.count+X;)/( S;.count+1);
7 set Sj.count+=1; } /fend if of line 4

8 else{

9 create a new state S; (Xi€S;) ;

10 set S; timestamp=X;.timestemp,

11 set Sjcount=1, S;.mean=Xj;

12 insert S; into SSpace;} // end else-if of line 8

13 if(Si#NULL){

14 set STj.count+=1;//ST;; denotes a state transition
from S; to S;;}

15 else{

16 set S;=8;; }// end if-else-if of line 13-16

17  }// end for of line 3

18 }// end for of line 2

19 return STG;

Procedure 2, Delete()

1 for (each state S; in SSpace){

2 if(X; timestamp—S;.timestamp>IW1){

3 delete S;;

4 for(each state transition STy, in STSpace){

5 if(Sy==S){

6 set Sy.count ~=ST,,.count;}
7 delete STyy; }//end if of line 5
8 }//end for of line 4
9 }// end if of line 2
10 }/ end if of line 1
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Procedure 3. mStepForecast( )
Input: The current state of a data stream S’
Output: The prediction X’
A=, X’=0;
for(each state S; in SSet){
for(each state S; in SSet){
if(STj;.count > 0){
calculate the probability of STj; A;; based on
formula (6);
}/fend if of line 4
}/fend for of line 3
}//end for of line 2
if(m>1)
10 calculate A™ based on formula (5);
11 calculate the prediction X’ based on formula (2);
12 return X’;
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