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Concept drift detection in event logs using statistical
information of variants

Fereshteh javadzadeh, Mehdi Yaghoubi* & Soheila Karbasi
Department of Computer Engineering, Faculty of engineering,

Golestan university, Gorgan, Iran

Abstract

In recent years, business process management (BPM) has been highly regarded as an improvement in
the efficiency and effectiveness of organizations. Extracting and analyzing information on business
processes is an important part of this structure. But these processes are not sustainable over time and
may change for a variety of reasons, such as the environment, human resources, capital market changes,
seasonal, and climate changes. These changes in business processes are referred to as concept drift in
event logs. The discovery of concept drifts is one of the challenges in business process management.
These drifts may occur suddenly, gradually, periodically, or incrementally. This paper proposes an
algorithm for identifying sudden concept drifts in event logs that are created by BPM. Each execution of
the process instance follows a specific path in the process model called a trace, all traces that follow the
same path in process model are called a variant. The proposed algorithm is based on the distribution of
trace variants in the execution of processes. In this method, by moving two sliding windows on the event
log, two feature vectors are derived from the two windows trace variants, these windows are named
reference and detection windows. Then variants of the two windows are compared by applying
statistical G-test and finally the drifts are identified. In statistics, G-test is likelihood-ratio or maximum
likelihood statistical significance test. Experiments on artificial databases show the correctness of the
method and its superiority to the previous methods. In the proposed method, the detection accuracy is
0.06% better than state-of-the-art methods on average
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(Figure-1): Different types of drifts. (a) Sudden drift. (b) Gradual drift. (c) Recurring drift. (d) Incremental drift.
x-axis: time, color: process models. circles: process instances [4]

ol osliinl Cul Jobo b atwgey 9 (ligyenped 8,2y
5heolatwl b dllss sadzlsunl sl Shy g cul
oolatil Joloay wigdpo amalie ;K0 L s lel (505
lie (pl jo odelwwsa i (ol Job b ooy
ol e sl o)l sanoball Job 4 g0l Sl
bymin 5l eolatul Bl () g gdgzile S
3l e anas bty jo [T] wiS o zykae |y sadas
09 &ypodsools 0> o Sy 4 4z Loy
Slaets bl Gl (hs) Geimrer WS (o0 S
ox8 8 i sl a o)y as cal sals &Il glo g0
21y oz ol gleddlss sl L glacoses
G wbie U 08 oo Sl jo piie s3Il b sleallos
S5 Cds g como aS ] gl 0,8 p 0 |y Sglase S
Oygon ) b Ty 5l ok lad Wl il Gl
Sy &5 0gb alulez )5 5L oS gaan g
2B S G fnl S e | 055 Sl 0 )90 sla
ol asly L3 il sy Olusgas g Lale 5wl
Iy Olpess dod olg0 Canl S 0)lg0 () do o
Gla Fhg a5 5,0 0gzg Jliz! (pl 1y 00,5 slulis
Oezed e Gibg |y bl glyil Ao cadol]
pr> ol g ghiinl @ 5l 4 azg b gty ol
Srdaorbie SoblE 55 olal b i sobs
IRV
5 89 (ohy) s 5 (2l Al o
8] el ouls &l wlyss ololiss glp pdy wliie
Sy «Solel ansyd aeyl Jleel wllia ol Lol b0y

O 2le ) 5Ll VP JLle

Oy Sl g5 ¥ iou yo dllis cpl dalol o

L;’?) Y r.,.?u )O Cowl ool gﬁ)’“’ w) &J‘J‘ )b
D9y bl oebee ole el swl g solering
a5 0 e s el B o oleriny

O, G o3y -
9 S3l03ls )5 papde i) A 55 ook slaiagh
Wi o Jle gl conl 485 & g0 cuile 650k
las (g5loareaS 5l ool b [5] o) Son 5 5 poSilS
Sl (SVMY) plasis lop oedle sxspSol o

5 aBbannss gla by, (IS b Lol sl o (alulid
3l oyl g cols Sols o lisle b o) pl
5o &S Jo dlayloy g gamaius b goae slo s
ok sloyisle o ol (Jlejle slaan
(Sljer @l Jols salizle) 5,8 o Ojge
by Olgced Jodo (rer @ (o 5 o8 (I
& Sxha ) galSesls o papae Ul asxis
Sl Jsl ggSan s
ol A po (Folite slay, pol> I o
La:ui )1 ‘al.xfj_m a5 ol oo 4\5|)‘ g_.;515..\...:]).‘3 3O PpRe
vy yo i b il 5l sols glal Slolis 4 jol8
(5‘).‘ G...Js) s[6][4] QI)lSA.m 9 )9 Ja....:j.' oM:\j‘)‘
L) el Zlmewl 5l colaiw! b pogre il olulls
S obey oy el ead @l eallis 5l (b S

1 Support Vector Machine


http://dx.doi.org/10.52547/jsdp.19.1.75
http://jsdp.rcisp.ac.ir/article-1-1051-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-31 ]

[ DOI: 10.52547/jsdp.19.1.75]

Joe G 9 (BT 02ty 5 @70 0nh) o
S iz gl (69 5l g 0ol gl Sl oI5 55 w8
(oyu g ly a0 o JU olass (81,5 ax 0 auile) IS
$9y G &slel el Jlosl b G 095500 apnlins
porie sy (Jlge 855 g0 SIS lajls
Shantd Joe zlsaul glp Sl Wsd oo olulis
ol Lo sl 00,8 osliial () (Cul L5slS w55
Sty m3 e Shug; 515 ) s el o8l
S0 Sogeods |y aolayg, glojen 9 Sl 9>
S 508 (o, (00 305 aS ol 5l ams co aaseis
AxD 50 WB astdd a1 GYsb slaaals
oo lyp )o caslogzsas slo il wilgi cad g, ol
[10] 05 ololis o 0es |, ail> 1 lo

sly Golite slaghy) 5l pa Koo Jragh g0 50
samabes ) el a9 a oolitul popie il olulis
e olgy cdr e Aol b 5 bagiley
B o anlp lsle cads 0 050, eolatul iolew
3550 Wl o9y 5 Gialeny 5o Slaygy o (528,518 Jome
5 59 Obey wile o Ll (hgy 0 285 5 ez
Sse melas )l ey ooy Sl o Ses
[17,18]

b plosl e g Lga S Lawgs a5 2mghy )
@lolis @l 1y sl @Uls b Suodl (g, S
SG Gl oy 831l Ll g 5o ad il pogde 1,
Bl Sy e B0 03 (eSS (65 0k o 5ol
oy bl saslawsay gLl sl eslasl L Sllail
119] 0,5 oo bl |, psgis

ol plal ylSen 5 dies a5 glallis o
b s slaanld o 1, SWSU psgae 2,
Gho) WS plulid Gree 65k by, il ool
o (glwosly 5 (Hlrb oy 5l Jiae Ll soleiing
Alis p bghbey Giledae b (b, ool 0 ol
glyil don doolary (ganadys o ab b5 50 OB
ol glypiul 353 &jgon ) o Guley Gl Ly,
120] e

SOy gy -

Gyl g pulie — Y-
5l Glacgeme e oo olml wnlp G aS LKe
e gy, &S 08 e S anld o L:z“)lS
OB gaph gy o amd 0 7y Lol 5l slacgerme

Slote Sloj 8,y 90 40 oals odwlive ' slal >l &je8
ahulgay a5 col oleallss 5l slacgems &I x> .ol
Jolan ,%005s s w053 sl ellid oy lojon Ao,
Gl lis e glagis, yo &5 ol 5l ot
Laio S gmw Lsl oo 8925 il lolid )0 Gloje
S o |y Sl ol sian g, 5 ootz
ool @ amlB e perde ) lubd Al
5 US lal >l degome o] o a5 ol oyleg 5l slakass
Sl akads gl s lalz] degazs b abais ()l
[8] ol azils (g foline M (g Lol
[8] oo Limgl bl o olKen g il
Ly, 5l ook, dile o «Lab (o Ll wledlbl oqdle
g1 00 _byma + T 2y )5I| 45 S Laslagg, e 2B
Gl 5 gl laps, oS 5L g0+l 5 W oy 550N
yanlp Jae G1S lisle oS coul glSanlf e o
ol plelis gl (WS o gl slagg, 8,5 5
Tgaigyen Jolis (ligs Laly) (nl wio,S ooliil pogie
(2659 750 Jsbar dil> 5 Possay dil> 55 pais
G Cond gl sae @l o alawle Ll ASl oo
[16] s Jol> oo 5 (2o g,
s 5 1) pdyinng g o fSas 5
LI 5l g Sle 8y slagis, ) eslanul L oS
5 bl (Al glaslyg, 8,15 ;5 1) pogas )
69l sl )l Sl Al Gl S (o b
0oliial U 1, T paizeads g 00,5 oslitusl (GPMA) (S5
Sl Jedhins 5 WHMY iy )60/ 550 5
ol 5l eolatel b e Gl s0iSu 3gs (DEY)
Glp e anlp Ja S aidbog ei,sS)
[9] WS o RS ably e cloany] b
cale Gl ohes 5 Sl Ko (B, 50
ailos,S solaiwl o yuily oluls gl ol 3 sl Jow
sloos )li3le duglio byl Loy, Lol sl [10]
bl gy G glajlae ) eolizul 5 anl
oolanl b slayg,y 8,5 (g, cpl 5o el anlp &l s
PSS 0)lSn; 90 4 Jgte el oy g

11 task

! Distributions of runs

2 Activity

3 Concurrency

4 Causality

5 Self-loop

¢ Length-two loop

7 Heuristic Miner

8 Genetic Process Mining
 Weighted heuristic miner
19 Differential Evolution

O 2le ) 5, VP Jle


http://dx.doi.org/10.52547/jsdp.19.1.75
http://jsdp.rcisp.ac.ir/article-1-1051-fa.html

aigS G loT wuleMbol jl o dlaiul b Slagg) 8,15 »o PHEe Y1) (lwlish

s, (B ey Sole g wesee plas el
[8] sl 013 sl yo ol
(GUNSPER  JUANE
3 Oy = (elA,ezA,e3A, s €p, dlss 90
S e By ) op = (613'623'633' e s Enyy
2en )2, v Aeny) = Aler ) Aleag ) Aeng) 5o 51
Ol alis g0 ol a5 alide w) ail )85
0,8 e B Y LSS L5 S jo 0 g 0y (aBl
I8 anlp sl s S e a5 sleallss Koo ol
calis b g Wb LSy sla,l5 5l glalades wisjls
WEL" 665 oo o @ dilodgens ail i Jow o1,
S a5 ol alie glallos l glacgeme Juli
Olyieds WS oo b anlp Jas o l) GLSy e
sulp s, Bl S j) sk (M) S8 Jls
JSS ol g s e plid 1) [1] «ojlus cs b
2,18 3529 4365 90 9 Allis &y

1) 5 S slacands 0 5 ales <ol S bl
S (o0 Ol

Copde g9y sahi dadllis g shyg, 8,5
g Al waz Jold sy, 8)5 po ot pogie
gad S slaolayg, .l olayg, aix Jels dlss o
Slateie ol ailgi oo g wten 55 Gllo sl
aolol jo il i mbe 5 Sy cazp b
iloads oy o5 llie ol jo oaloslw] Lol pealas
Alos wlay g, 6,50 wlaygy ) iy o

degorme (59; g, ) Sy L peiSoe 22
E w80 2P e Sl L slocusy
&b SGAE o L gl g bolyg, ol 5l glacgoxs
3l ey Oygoas 0 EET Al ol 108 iz
o 0 Jsb b csloslas, 5| slalls 5 1 € [0,n — 1]
s s .0 = (g, e1,€ -, €n) 4SS 9bas o oo
555 50 1, anlp gzl 5l digas Sy glyzl il 45 o

oo . S YD D D
. Y Y e

4% ¥y allio B b Slaygy 5,155 Sy 1 ik o(Y- )

(Figure-2): A part of an event log with 5 traces and 2 variants.
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5 Generate two vectors Dy and Dp

6 gValue = gTest (Dg, D))

9 T = Significance_level (0.05)

10 For (i=0:i<|gValue|)

11 Set flag = false.

12 If gValue [i] > T and flag = false then
13 If gValue [i] > t and flag = false then
14 Set flag = true

15 A drift detected.

16 If gValue[i] <t

17 Set flag = false.
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(Algorithm-1): Pseudocode of the proposed method
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(Figure-4): Generating variant vectors from figure (2) traces
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(Figure-6): An example of identified, unidentified and
incorrect identified drifts in an event log.
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