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Analysis of Effective Low-frequency Behavioral Patterns Based on Petri Net Behavior Closeness
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Abstract Low-frequency behavior pattern analysis is one of the important contents of process management. It is very
important to distinguish low-frequency logs and noise logs effectively in business process mining. At present, most of
the researches have dealt with the direct filtering of low-frequency behavior in the process model as noise,but some low
frequency behavior are valid for the model. This paper presented an effective low-frequency pattern analysis method
based on Petri nets” behavioral closeness. Firstly.a reasonable process model is established according to the given event
log. Then.all low-frequency log sequences in the process model are found by iteratively expanding the initial patterns.
Based on this, the behavioral distance vectors of the log and the model are calculated,and the behavior closeness of log

and model is used to find the effective low-frequency behavioral pattern. Finally,an example is given to verify the feasi-

bility of this method.

Keywords

1 3l

i

TEREHE T 5T b 55 i AR 48 FLTEAR 2 QU & 4 R
WA AL S RIZIRAE L SRR A A E RN A
— BB 1T RGERF O H S RBCE G B A 5z
R AR AL T AR R, R IR A — AR R
BEAT o TERH WLAT Sy e AT R B I K v H B2 kB
BAT /R B A A AR AR A AR R ARAT R HL
A TAE EZ AR A 7 i 22 (A B o (EDRARSEAT S 3T
AR AR E R, B T — A R R R A R RSB
PRIt DA A Y e e SR AR AT S L B A 3 S O AT
TR

T R AZ I U N F A b fE 3 0 R A B R

FfE H 1 :2018-01-17 B4 H I .2018-03-29

Event log.Low frequency patterns, Threshold,Behavior closeness

WA, AT 3R A R A B B AT 9 L U SOk
C1-2 8048 1 R O A 550 3 of B3 7 A 280 b B 3 3645 O
SCHRL3 4R M T — R R4 B A b R s A7 R Ry 7 12
FTT BRSNS 3 PR B B0 AT D 4 S O
L AE T 3 47 00 A SOk 2 S JR AR R AR AR A X T — A
S SE BT Ak, X ) R R AR AR ST AR N B 5 2 AR
bR (HR P A R L — e AR AT O B S L R
WL E S B R A R R ERAT . N T
T M F 5k 55 AR L VF 222 3 T I IR A B 50 i R B AL b Y
ST N . SCHRCA DR BT B S FF Bk A7 S (H el
M 3 S 5 S BB AR IR AN R O BLTE S AR R
AR S BOR T SR A RERL, SCHRLS 7 R
R e B v 1 R B — SRR T D 0 i 22 B 5 58 L SR A

AKCZEFE ARFFEA T H (61572035,61402011) , 2 #0448 A Sk FF 2 5 4 (1508085 MF111,

1608085QF149) » % #45 Fi A% [ SR Bl 2 3L 4 5 I H (KJ2016A208) , 22 BB T K A0 95 A2 B 2 4 10 H (2017CX2113) ¥ Bh .
FE &R 1993 —) , &, Wl LA, EZEMF 5T J7 ) 24 Petri M, E-mail: 609795483 @ qq. com; J7 ¥ 3L (1975 —), I3, [+, #H %, FE W5 5 0] 24 Petri
%) 0 AT 5 B L E-mail : 280060673 @ qq. comGRAFAEZ ) s EM M (1982 —) , 4 A+, Bl 0 852, 3= B0 58 7 180 Ml 55 U B 20 A VAR PFDAE 5 X 4%

(1977 —) Lo W+ H % BT 7 i holh 55 i Fe i B



322 B N N = R

2019 4F

T B DA B AR Y 1) & 2% 8 . SCRRLC6 42 1R 17— Flol 2l #2 &
7 o RVECHR 8% S & 2 4 L 3l 2 R A A 2R B ROk X 4 A
B LA, FE N B AL IR 5 v R SO0 T Sk X3 508 R R
WAL XA R PR R . SCERC7 4R T —Fh 3k
F iR RAALAZ I (MPMD #E47 38 B & #9705 1 o AR 4 4 A4
S B v AT 305 S b AR L DA AR AR R 104 A B
327 5 T LA BT AT K B A B L F A L JIC 1 48 4 A R B B K
. TRV, SCHk (7 )56 T 00 B8 48 TR Ak UE Y O . Sk
(8]l 3k 7E PHAT A i R 7 81 v 1L 0 00 8 A5 kg AN IR AT A ok A
DR 22 , H- 76 ProM WXt A1 H & M52 H BT 184G . 0
L PRI BT A W ARATAT o FE T R h AR 2 I g W, A R IS AR
12 7T Al 23 Wil I 40 Ak 2h B, B Otk B 8 L B R 2 — A~ G
IR S . N, SCHERLO 4R BT — Pl Ak 5 4b B A AT N
AR H AR T R R 0 v R [ O R A R T L
PRECA BV A SEBIUFN A 52 % 3L, HLBBAE ProM il A7
SEHL. SCHRL10 48 T —Ff WoMine-i 5 % FH T M 3 2 45 Al
R R L ARRAT A R AT D AE S R i R R A
HAT AR BT (X e 25 78 B 75 P AR A B AT .

A 1 R BUARARAT g (R B 55 R 22 46 rh 72 X e i I S5 6 A5
R HEAT A AR 5 T, 350 G FEARAIA T S B TR 3 E SR
FAAP AR TE— R B R PR . X X — ) 8, A S E BAR R 45
S AR R G Y R R AR R O 3R I R AR R e A
110, SR JE MR AR AT o % o 1 o LR I AR B RERLAT S SE R W
A RURAAT R

ARICH 2 WAL . 583 WA AT R R R
TR AF DGR B 4 7V A I IR 3 T AT Sy K A
BIARARAT IR Ik o 41 WA AT REMH
A A H A R SRR R IR T A 4. 2 TR
FAAT o ' A W0 Ok e A 0 AR AU T R A2 L I 44 1R A G
Bk, M5 Wil S AR AR AR Y AT ATE . SRS LA
AT RE AR LA,

2 HNBIF

B4 REC N AT AR A A B 2258 TR H 2 % 5
% Tif S 10 2 G PRI A A Y R B BRI L AR AR LA B, T

RER ST 0 L IR S AR B A LA T A PR R A
TE AR M AL ARG S U SR AT R A, HR
MOT RS B R A e TR R A T RZ A LR
AL o L AR R VE 1 R U 5 () 389 ) oA 4% i 28 2% L o B 4
ANl 2 BN A . 3X BB G R OR T L 0 R S LG Th O
T AR A UL ORI 2 B A BRI R T IE T B — e, R
2 LT R 1 BULHIZ T — 28 JCHRINE 28 45 v e O 1 H RS
1 BT F
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Table 2 Event log of vehicle insurance claims
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3 ABCDEFGHILRQ 13
4 ABCEDFGHJLRQ 18
5 ABCDEFGKLMNOPQ 2904
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8 ABCDEFGKLMNRQ 43
9 ABCEDFGHILMNRQ 28
10 ABCDEFGHJLMNRQ 35
11 ABCEDFGKLMNMNOPQ 734
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Fig. 1 Initial model My of vehicle insurance claims Petri net
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