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Recover the missing data by using Functional Data Analysis
for detecting the illegal players of online game
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Algorithm 1 Interface by using LOESS

E_Eﬁmw Bl HHAE e @%

1:setwd("FILE PATH")
2:a = list.files
3: dir= paste("WORK SPACE")
4:n = length(dir)
5:for (iin 1'n) do
6: z<-0
7:te<-read.table("INPUT FILE")
8:model1=LOESS("INPUT DATA")
9: png(paste("OUTPUT IMAGE")
10: for (j in 1:60) do
11: z<-c(z,predict)
12:write.csv("OUTPUT DATA")
13: end for
14:end for
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Input:
Users: the object of the players
Output:
Marked users: the users is marked by labels
1: users = readObject ();
2: ClusterPoint= randomSelect ();
3. for distance < threshold do

4: for wuserinthe users do

5: for point in the ClusterPoint do
6: find the nearest point;

7 mark the user;

8 end for

9 end for

10:  ClusterPoint = getNewPoint ;

calculate distance;
end for

return users
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F1 T—HEy OV LT

Query Time Seq# Avatar 1D Guild Level Race Class Zone
01/01/06 23:59:39 1 467 1 Orc Warrior Orgrimmar
01/01/06 23:59:39 1 921 19 1 Orc Shaman Orgrimmar
01/02/06 00:03:31 45 1367 8 60 Undead Warrior Avrashi Mountain

x2 TSty FOWE

Start date 2006-01-01

End date 2009-01-10
Duration 1,107 days
Sampling rate 144 samples per day
# of samples 159,408

# of missing samples 21,324

# of avatars 91,065

# of sessions 667,032
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0 1 10 19 28 37 46 55 64 73
level

K5 27 LA Y—OF70 Ak Y

#£3 EREEL ) S

k | km(P,R) LDA(P, R) FDA(P,R)
2 1,0031 1,0.093 1,003
3 1,0.391 1,0.375 1,031
4 | 08280781 0.9,0.843 093, 0.84
5 | 08280906 | 0.909,0.937 0.93, 0.906
6 | 0828 0781 09,0.843 0.89, 0.781
7 | 08280906 | 0.909,0.937 0.909, 0.937
8 | 07840906 | 0811,0937 | 0.909,0.937
9 | 0737,0875 | 06040937 | 0.8820.937
10 | 0612,0937 | 04190968 0.6590.963
1 0438, 1 0.418, 0.968 0.508,1
12 04171 0.361, 0.968 0.492,1
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