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Chaotic Activity Filter Method for Business Process Based on Log Automaton

LI Juan,FANG Xian-wen, WANG Li-li and LIU Xiang-wei

College of Mathematics and Big Data, Anhui University of Science and Technology, Huainan, Anhui 232001, China

Abstract Business process event logs sometimes contain chaotic activities, which are a kind of activity independent of process
state and free from process constraints,and may happen anytime and anywhere. The existence of chaotic activities can seriously
affect the quality of business process mining, so filtering chaotic activities becomes one of the key contents of business process
management. At present,the filtering method of chaotic activity mainly filters infrequent behavior from the event the log.and the
filtering method based on high frequency priority is not effective in filtering chaotic activities in the log. In order to solve the
above problems.a method based on log automata and entropy is proposed to filter chaotic activities in logs. Firstly,a suspicious
chaotic activity set with high entropy is obtained by calculating the direct preset rate and direct posterior set rate of activity.
Then, the log automata is constructed from the event log. From the log automata model, the intersection of the activity set of in-
frequent arc and the activity set of high entropy in the log is calculated to obtain the chaotic activity set. Finally, the conditional
occurrence probability and behavior profile are used to determine the dependence between the chaotic activity and other activities,
so as to decide whether to delete the chaotic activity completely in the log or to keep the chaotic activity in the correct position in
the log to delete other activities. The effectiveness of the method is verified by case analysis.

Keywords Petir net,Chaotic activity,Log automaton, Entropy,Conditional occurrence probability, Behavioral profile
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Table 1 Activity event represented by each letter in emergency
business process
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Table 2 Emergency event logs

£ FHEX 5L 1) 3
1 XAETFGHIJLQS 2985
2 AEFTGHIJXLQTU 856
3 AEFXHGITJMNOQS 1023
4 AEFHXGIJMTNPR 523
5 AEXFGHIJMNOQTU 1080
6 ABXCDTIJLQS 1880
7 ABCDIJMNOTQS 1985
8 ABCTDXIJMNOQTU 327
9 ABCDIKTNXPR 1734
10 ABTCDIKNOQXS 847
11 ABCDIKXNOQTU 1090
12 AEFGHIXKNPTR 1350
13 ATEFGXHIKNPR 420
14 AEFHGIKNOQTU 1100
15 AEFHGIKNXOTQS 2530
16 AEQSTX 120
17 AEQXTU 150
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Fig. 1 Emergency business process model with chaotic activities M
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Table 3

Frequency list of infrequent arcs in emergency business

F4omEE
Table 4 Entropy value table
#R  HEWEFE DPR  H#EEEF DFR W H
1 dpr(T,L)=4.91 dfr(T,L)=3.54 H(T)=8.45
2 dpr(X,L)=3.25 dfr(X,L)=3.49 H(X)=6.73
3 dpr(I1,L)=1.97 dfr(I,L)=1.52 H(I)=3.49
4 dpr(G,L)=1.51 dfr(G,L)=1.49 H(G)=3.00
5 dpr(Q.,L)=1.67 dfr(Q.L)=1.16 H(F)=2.83

C(X,A)=0.063
C(E,T)=0.069
C(T.F)=0.074
C(T,G)=0.074
C(J,X)=0.087
C(F,X)=0.083
C(I,T)=0.061
C(T,]>=0.077
C(H,X)=0.083

C(M,T)=0.087
C(E,X)=0.077
C(X,F)=0.083
C(B,X)=0.095
C(X,C)=0.095
C(D,T)=0.083
C(T,1)=0.061
C(C,T)=0.095
C(D,X)=0.095

C(K,T)=0.08
C(T,N)=0.067
C(B,T)=0.083
C(T,C)=0.083
C(X,S)=0.091
C(K,X)=0.091
C(X,N)=0.074
C(I1,X)=0.067
C(X,K)=0.09

C(T.R)=0.09
C(A,T)=0.057
C(T,E)=0.069
C(G,X)=0.083

C(P,T)=0.09
C(X,)=0.067
C(X,6)=0.083

& 3

A F R M,

Emergency business process models M,

Fig. 3

h TR TEG SR g5 AR A ARG, RO

YHABWE S A I T A X fE o TR s B4R R R R
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P(TID=1.M88 U RAEWFMHETIHDH T —ERE. BE

BAATAREE U T Z 6 5 B SE &R HAB T 3 =2 [0 (Y
MR AT HIE

#5 28NS EBER SR EMER
Table 5 Probability table of conditional occurrence in emergency business
P(T|A)=0.02 P(T|E)=0.28 P(TID=0.14 P(TIM)=0.1 P(TIM)=0.1
P(T|B)=0.11 P(T|F)=0.32 P(T[])=0.09 P(TIN)=0.13 P(TIN)=0.13
P(T|C)=0.15 P(T|G)=0.07 P(T|K)=0.19 P(T|0)=0.45 P(T|0)=0.45
P(T|D)=0. 28 P(T|H)=0 P(TIL)=0 P(T|P)=0.54 P(T|P)=0.54
P(X|E)=0.09 P(X|D=0.09 P(XIM)=0 P(X|Q) =0.06 P(X|A)=0.15
P(X|F)=0.18 P(X|])=0.08 P(X|N)=0.31 P(X|R)=0 P(T|B)=0
P(X|G)=0.08 P(X|K)=0.27 P(X|0)=0.25 P(X[S)=0.07 P(X|C)=0.24
P(X|H)=0.17 P(X|L)=0.15 P(X|P)=0.43 P(X|U)=0 P(X|D)=0.04
P(T|Q) =0.28 P(T|R)=0.33 P(T|$)=0.01 P(T|U)=1
AR TETE 3 T A X 5 HAh T 3 Z I AT R 5 B . QN 3% 6 ROOHMERIE SR 2L TR R
Fig). %6 M., 1 REEF>. 2 BT | .3 18R 5 Table 7 Emergency event log after filtering chaotic activity
B> 1. T>U— . 856+1080+3274+1090+1100+150 i FrEE Ealhs
° 856+ 1080+327+1090+1100+150+0. 1 | AEFGHIJLQS 2985
2 AEFGHIJXLQTU 856
H. Y — . E -
0.99>>0.9,B0 T MU R/™#&)F XK, T>U; H S U ZHfh 5 AEFHGIJMNOQS 1023
KR,SHU RGNS AT EHMCR., ZIL(EHE T 4 AEFHGIJMNPR 523
~ I o o 5 AEFGHIJMNOQTU 1080
B T AP P A 0 E 0 R AR B U 0 FLBE S T 7 6 oo e
oAbz E BIE S T WA R 50 E 0 B0 08 DA i 75 210380 7 ABCDIJMNOTQS 1985
(S H A 2 IR S5 SR B R 7 AL AR s ABCDIMNOQTY 2
B 9 ABCDIKNPR 1734
HIEE RS B A S AR M IR 4 R, 10 ABCDIKNOQS 847
H T A S MR My 1G4 E I fitnesy, = 1. 1 ABCDIKNOQTU 1090
12 AEFGHIKNPR 1350
w6 ATHRMRRER 13 AEFGHIKNPR 420
Table 6 Probability table of conditional occurrence behavior profile 14 AEFHGIKNOQTU 1100
ABCDETFGHTIJKLMNGOZPQRSU 15 AEFHGIKNOQS 2530
T 3 3 2 3 2 2 1 2 1 3133 1 1 31 16 AEQS 120
X1 313322123 21 2 1 1 3 1 17 AEQTU 150
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