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Abstract

Banks have complex and long-term processes for facilities, including
many stages, control points and approvals. Continuous analysis of
such processes is increasingly important for continuous improvement
and gaining knowledge from them. The main goal of the present
research is to provide a comprehensive methodological framework
based on process mining and data mining regarding the analysis of
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fixed capital facility processes. The method used in the present
research is derived from the techniques of process mining and data
mining based on the event log of the facility system, an active bank in
Iran. This method includes nine phases of initiation, preparation,
inspection, exploration and analysis, evaluation, multi-dimensional
analysis, prediction, review of results and improvement. Among the
results of the present research is the extraction of the real process
model, identification of bottlenecks, frequent activities in a case and
all cases and process variant. In addition to this identification of
branches and people with the most important roles and based on data
features in reducing the time of payment of facilities, the analysis of
the process from dimensions such as the province was one of the other
findings. One of the initiatives of the present research was the use of
data mining to predict the payment time of facilities. In the
comparison of various methods, the decision tree algorithm had the
best performance with 72% accuracy. In addition to identifying
deviations, based on the creation of event log and its analysis, the
improved process of extracting which showed a 67% improvement.

1. Introduction

Today's businesses benefit from a number of processes in order to
earn more income and better services (Dakich et al., 2018). They are
looking for processes that have better and more successful
performance in order to achieve organizational goals and optimal use
of resources in the operational environment (Van Der Aalst, 2016).
Therefore, continuous analysis of processes for continuous
improvement in organizations is very important.

Considering that the processes of providing facilities, especially
fixed capital, are very effective in the creation and development of
industrial, mineral and tourism units, having knowledge of them is of
increasing importance. One of the efficient and effective methods for
analyzing and improving business processes is process mining. With
the help of its various concepts and techniques this method provides
useful knowledge for the detailed examination of processes and how
they are realized.

On the other hand, the efficient method of data mining, which
provides the possibility of extracting knowledge from historical and
predictive data (Basha, 2017), can be combined with the process
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mining method. With the investigations carried out, the
methodological framework in order to provide process-centric and
data-centric analysis, including the discovery of the real process
model of facility payment, performance analysis of such processes,
analysis of process varints, multi-dimensional process-centric
analysis, payment time prediction, recommendations for improvement
and process improvement based on event log simulation is not
presented. Also, due to the novelty of the process mining method, the
purpose of this research is to provide a comprehensive methodological
framework using these techniques, concepts and tools of process
mining in combination with data mining methods regarding the
analysis of business processes with the study of fixed capital facilities
processes.

Research Question(s)

How to provide a methodological framework for the analysis of fixed
capital processes by using the techniques and concepts of process
analysis and data mining methods?

2. Literature Review
In Table No. 1, a number of related studies are compared with each
other.

Table 1. Summary of the research conducted

Research Business Components used Event log Miners
Event Log extraction,
(Urrea- SME discovery, software
Contreras et organizations conformance checking, | development | inductive
al., 2017) extend model, and | system (JIRA)
return integrated model
Data selection, data
(EL Smart transformation, Unstructured | MDA and
KODSSI & environments generation of event log, sensor machine
Shai, 2024) discovery, generated data | learning
enhancement
Heart surgery | heuristic,
(Rashed et hospital Preprocessing, model unitina inductive,
al., 2023) discovery and analysis | hospital in ILP and
Egypt ETM
(Erdogan & Determining goals,
Tarhan, Emergency extracting event log, Emergercy fuzzy
2022) pre-processing, system log




Winter 2025 | No.50 | Vol. 13 | Business Intelligence Management Studies | 146

Research Business Components used Event log Miners
applying multi-
perspective process
mining, analysis,
recommendation for
improvement and
evaluation of results.
Event log generation
(Pan & Construction and preparation, Example (.Jf a Fuzzy and
Zhang, . - construction | . .
project discovery and - inductive
2021) S project
validation
(Lorenz et Production Mapping, analysis and Pr_oductlon
. ' business event fuzzy
al., 2021) business improvement log
(Augusto et eilt?zgtlinogﬁ dda;?a Patients in
g Healthcare trends - Victoria, fuzzy
al., 202) processing and .
: Australia
evaluation
Coding and
categorizing activities, IDHM
Acute care and | extracting and filtering miner,
(Pang et al., log. di . Stroke care Ipha.
2021) treatment event log, discovering process alpha, fuzzy
processes and improving the and
process model and heuristic
performance analysis
ERP Extract configuration
confiauration event log, control and
(Ramos et inte%li ent ' clean data based on Greed,
al., 2021) | a ricultugre and feature model, build hierarchy
B g computer data clusters and and genetics

configuration

discover related
workflow.

A number of studies are not comprehensive in using the concepts of
data mining and process mining. Some of them lack features such as
multidimensional process centric analysis, event log simulation for
improvement, evaluation of results with field specialists and so on.
Comparing the studies, each of these cases can be expressed as a
research gap. It is also necessary to consider all the components and
phases as a methodological framework as another research gap.
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3. Methodology

The method used in the present research is based on the techniques,
concepts and methods of the process mining in its manifest (Will van
der Alast et al., 2011). In this research, the event log of the fixed
capital facility system of one of the active banks in Iran has been used.
The proposed framework includes nine phases of initialization,
preparation, inspection, analysis, evaluation, process centric analysis,
prediction, transfer results and finally improvement. Figure 1 depicts
the mentioned methodological framework.

Figure 1. The mentioned methodological framework
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4. Results

Process models were discovered based on alpha, alpha++, heuristic,
genetic, fuzzy and inductive techniques. By comparing inductive and
fuzzy model, fuzzy model is very effective due to less edge filter and
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coverage of all activities. Process bottlenecks, people and branches
with the most important roles were identified.
The heuristic algorithm with a value of 0.833 had the best
performance in the average values of the quality indicators of the

process model. In Figure 2, the mentioned methods are compared.

Figure 2. Comparison of miners

m Alpha m Alpha++ m Heuristic

Genetic

Analyzing the impact of data features with a target throughput time of
271 days, according to the dimensions of the Civil Partnership Bases
contract, Riyal Civil Partnership Contracts and SME customers had

the greatest impact in reducing the process throughput time.

The J48 decision tree algorithm had the best performance with
72% accuracy compared to all the data mining methods used.

Figure 3. Results of data mining analysis with J48 algorithm

TP Rate FPRate | Precision | Recall | F-Measure | MCC ROCArea |PRCArea | Class
J48 0.308 0.086 0.615 0.308 0.41 0.283 0.618 0.435 B
0.914 0.692 0.746 0.38 0.914 0.283 0.618 0.774 A
Weighted Avg. 0.726 0.505 0.706 0.726 0.694 0.283 0.618 0.669
Correctly Classified Instances: 61 72.62%
Incorrectly Classified Instances: 23 27.38%
Kappa statistic 0.2569
Mean absolute error 0.3933
Root mean squared error 0.4502
Relative absolute error 86.84%
Root relative squared error 96.38%
Total Number of Instances 84
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203 records were used to simulate new event data. The results of the
analysis showed a 67% improvement.

Keywords: Fixed capital processes, methodological framework, event
log, process mining, data mining.
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Weighted Avg. 0.726 0.505 0.706 0.726 0.694 0.283 0.618 0.669
Correctly Classified Instances: 61 72.62%
Incorrectly Classified Instances: 23 21.38%
Kappa statistic 0.2569
Mean absolute error 0.3933
Root mean squared error 0.4502
Relative absolute error 86.84%
Root relative squared error 96.38%
Total Number of Instances 84
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