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[ Abstract] Process model discovery algorithms are capable of extracting process models from event logs, but different algorithms
have varying capabilities in handling event logs. Currently, most research on evaluating these algorithms involves indirect evaluation
methods, which have limitations. To address this issue, a method was proposed to directly evaluate the reliability of process model dis-
covery algorithms, using reliability as an important evaluation metric. The original event log was preprocessed to obtain an incremental
sub-log collection, the process model discovery algorithm was applied to the incremental sub-logs and the original event log to obtain
process models, and the reliability of the business process model discovery algorithm was evaluated through quality assessment. Based
on nine public simulation event logs and four real event logs, multiple model discovery algorithms were experimented on from the as-
pects of weak reliability, noise interference reliability, and strong reliability. The experimental results showed that the reliability values
of Heuristic Miner, Inductive Miner-infrequent, Inductive Miner, and Alpha Miner were 4, 3.2, 2.4, and 1. 6, respectively. Higher
reliability values indicated stronger reliability of the algorithms. Thus, the proposed method can effectively evaluate the reliability of the
algorithms.

[ Keywords] process mining; model discovery algorithm; event log; reliability evaluation; quality measure
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Fig. 3 Experimental results for the weak reliability assessment
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Fig. 4 Evaluation of the experimental results of the reliability of the Alpha Miner noise interference

Lip
10} 10|
—r— N o R LOT o Rt
—o— 5%l ) 0.9 F—o— 5%t
0.8 F—m— 10%0 ki —m— 0%
| e 15%M 2 08 [—— 15%It
% 06| =07t
= = L
o4 g 0.6
05t
02l
o2l 0.4t
ol 03t
o 02 04 06 08 10 0 02 06 08 10 %2002 04 06 08 10
FEAILH FEAILH FEA LY
(a)Synthetic log4 (b)Synthetic log5 (c)Synthetic log6
K5 PEM Inductive Miner M55 30 n S S0 56 45
Fig. 5 Evaluation of the experimental results of the reliability of the Inductive Miner noise interference
13— PR 11y —— REEHE = R
12 —= 5% P —o— 5% 10F  —e— 5%y
11D - 100 R A Y —a 0%
Lol —e 5%z 09 —e 15%NMsH 09F e 15%MsH
S09t Sos| =08
=08} oo m
Ho7| 207f 07
oot W ®ost =
0.6 +
0.5F 0.5F
041}
) 0.4} s
02 . . . . ) 03 . . . X ) 04 . . . . )
02 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0

FEA B A
(a)Synthetic log7

REA L)
(b)Synthetic log8

Kl 6 1EH Heuristic Miner Mp7S 40 Al Sk s 46 4%

Fig. 6 Evaluation of the experimental results of the reliability of the Heuristic Miner noise interference

FEACEL A
(c)Synthetic 1og9

Mk . www. stae. com. cn



By oA 5 OTO#

2838 Science Technology and Engineering 2025,25(7)
e NI —— A Lle e R
1.0F  —e 5%y 121 o 59mh7 10L —e— 5%z
—a 10%0575 —a 10%N5 0ol —=10%HkH
08F o 15%M7T LOT o 1500m5 I e 15% 0k
= = 0.8
= o6} =08 =
. 0.7
=z z z
B o4l =8 B 06} B 0.6
0 % ¥
04+ 0.5
0.2} 04|
ol 0.2} 03
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
FEA A5 FEAEL A5 FEA EL A5
(a)Synthetic logl (b)Synthetic log2 (c)Synthetic log3
K7 PFH Inductive Miner-infrequent M7= $f; o] FE Pk S 06 4%

Fig. 7 Evaluation of the experimental results of the reliability of the Inductive Miner-infrequent noise interference
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Fig. 8 Experimental results of the strong reliability evaluation
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