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Abstract— An information system audit is a way that can be 
taken to ensure the quality of information systems in an 
organization. One of the problems faced is objectivity in 
assessing quality which can be overcome by mining the 
processes, where the audit process utilizes event logs from the 
audited information system. In the domain of government in 
Indonesia, information system audit has not been widely 
conducted, as has never been done in the information system for 
tax letters issuance at the Regional Revenue Agency of East Java 
Province. An audit is conducted to determine whether the 
information system has been running in accordance with the 
needs of the organization. This study implements part of the 
process mining: the system conformance assessment using 
Fuzzy. The dataset used as input comes from the event log 
classification process using the Decision Tree classifier. The 
study results indicate that the system alignment score is 
2.754031 or medium predicate. 

Keywords— Information System Audit, Process Mining, Tax 
Letters Issuance, Decision Tree, Variable Correlation, Fuzzy 

I. INTRODUCTION 

An information system audit examines the organization's 
information system to determine whether the related activities 
achieve the organization's objectives [1]. One aspect of the 
audit is integrity, meaning the auditing party must assess the 
system as formally, independently, and objectively as 
possible. Thus, the value obtained describes the quality of the 
audited system. For that aspect to be fulfilled, assessment-
based process mining can be used, allowing the system to 
assess itself based on existing data. 

Process mining is a discipline that bridges data-centric 
analysis techniques (data science) with traditional model-
based process analysis (process science) [2]. The goal is to 
provide fact-based insights and to support process 
improvements. As part of data science, process mining seeks 
to confront event data and process models. In contrast, process 
mining is discovering process models from event data as part 
of process science. Therefore, by using event data generated 
by an information system, process mining can be used for 
information system audit purposes, both from data science and 
process science. 

Assessments in information system audits are usually done 
using specific frameworks. One of the frameworks is Control 
Objective for Information Technologies (COBIT). Five 
domains manifest COBIT, namely Evaluate, Direct, and 
Monitor (EDM); Align, Plan, and Organize (APO); Build, 
Acquire, and Implement (BAI); Deliver, Service, and Support 
(DSS); Monitor, Evaluate, and Asses (MAE) [3].  

The audit's implementation is determined on the BAI 
domain to limit the study's scope. This domain aims to provide 
solutions and deliver them in service. IT solutions must be 

identifiable, developed, acquired, implemented, and 
integrated into business processes to realize an IT strategy. 
This domain also covers changes in the maintenance process 
of existing systems to ensure that IT solutions can continue to 
meet business objectives. 

To further narrow the study, the bai domain goal is 
determined by taking the sub-goal BAI01.01: Maintain a 
standard approach for program management. This goal can be 
translated as follows: Maintain a standard approach for 
program management that enables governance and 
management review, decision-making and delivery 
management activities. These activities should focus 
consistently on business value and goals (i.e., requirements, 
risk, costs, schedule, and quality targets).  

Based on the goal, the focus of the study is to know the 
performance of the system, whether it has become a solution 
in accordance with the business processes desired by 
stakeholders, as well as knowing the level of maturity of 
information system performance to be given 
recommendations related to system improvement or 
development. 

In the realm of government in Indonesia, especially in East 
Java province, information system audit has not been widely 
conducted. The study seeks to assess the maturity of 
information systems using mining process techniques on 
several datasets generated by the system, then infers the 
system's maturity using fuzzy logic, which has not been 
implemented on information system audit research. 

II. RELATED WORKS

Studies of information system audits have been widely 
conducted, mostly reviewing the assessment of the maturity or 
capabilities of the system using specific frameworks. One of 
the frameworks used is COBIT, demonstrated in [4-9]. 
Another framework is Information Technology Infrastructure 
Library (ITIL) used in [10-14].  

Other evaluation standards can also be used for 
information system audits, as conducted by Wulandari in his 
study, which uses ISO 25010 standards to conduct internal 
quality audits on information systems [15]. A combination of 
frameworks was used in other studies, such as those conducted 
by Andry, who evaluated information systems based on 
COBIT 5 and ITIL V3 [16].  

The studies describe how an information system is audited 
using one or more domains on the COBIT framework, ITIL, 
other evaluation standards, or combinations with other 
frameworks. The studies are also accompanied by results and 
recommendations provided to information system managers. 
Research is conducted using reference studies, field 
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observations, and interviews with relevant stakeholders in the 
audited system. 

Other research related to information system auditing is in 
mining processes. Existing process mining research seeks to 
explore and modify the mining process in information system 
audits in an enormous scope, as done by Radityohutomo et al., 
who have implemented genetic algorithms in process mining 
[17]. Roubtsova et al. have combined process mining and 
participatory workshop, which contains IT Expert, Business 
Expert, dan Audit Expert [18]. Erdogan et al. have developed 
a goal-driven evaluation method on process mining [19], and 
Jokonowo et al. have performed the extraction process based 
on event log [20]. 

III. RESEARCH METHOD 
The process mining is conducted by focusing on the 

conformance assessment section without modelling the 
business processes within the system. For auditing 
information systems, data that corresponds to certain 
parameters combined with fuzzy logic to, in conclusion, the 
system's value (Fig.1). 
A. Audited Information System  

The case study is on the information system of issuing tax 
papers in the East Java Regional Revenue Agency (Bapenda 
Jatim). This system is used to be a medium of management in 
issuing tax letters that are the authority of Bapenda Jatim, 
especially for Motor Vehicle Tax (PKB). 

There are three types of tax letters issued by this system in 
accordance with the type of taxpayer noncompliance in Fig.2, 
namely The Letter of Collection of Objects and Subjects 
(SPOS), Tax Calculation Note (NPP), and Tax Bill Note 
(NTP). SPOS is issued to taxpayers with non-compliant 
category 2, NPP is issued to taxpayers with non-compliant 
category 3, NTP is issued to taxpayers with non-compliant 
category 3. 
B. Assessment Parameters 

Before determining the assessment parameters, the 
intersection of performance indicators is identified. Based on 
the results of identification (see Fig.3), it was found that the 
information system has a good maturity value if the system 
performance indicators and indicators of organizational 
performance are met simultaneously, namely the issuance of 
tax letters in accordance with the prediction of taxpayer 
noncompliance as well as increasing taxpayer compliance.  

The two indicators are then derived into assessment 
parameters, namely by comparing: (1) tax letter issuance data 
with a prediction of taxpayer noncompliance; (2) tax letter 
issuance data with Motor Vehicle Tax payment data. 

If the data of the issuance of tax letters is directly 
proportional to the prediction of taxpayer noncompliance, 
indicating that the information system has carried out its 
primary function, which is to issue tax letters. On the other 
hand, if the tax letter issuance data is directly proportional to 
the Motor Vehicle Tax payment data, it indicates that the 
information system meets performance indicators raising the 
taxpayer's compliance rate. 
C. Dataset 

To be able to calculate the assessment parameters, three 
datasets derived from Bapenda Jatim are used, namely Tax 

Letter Issuance Data (Table 1), Motor Vehicle Tax Payment 
Data (Table 2), and taxpayer noncompliance prediction data.  

The two data first were obtained by querying the raw 
material data, while the latter was obtained from the 
classification process. The data used is limited to the 
Wonorejo area of Rungkut subdistrict, Surabaya city, with tax 
expiration in 2017-2020.  

RAW MATERIAL
TAXPAYER NON -

COMPLIANCE 
CLASSIFICATION DATA

RAW MATERIAL DATA 
ISSUING TAX LETTERS

ASSESSMENT OF
QUALITY TARGET 

USING FUZZY 
ALGORITHM

CONCLUSION 
OF SYSTEM 
MATURITY

RAW MATERIAL PKB 
PAYMENT DATA

PREDICTIONS
WITH 

CLASSIFICATION 
ALGORITHMS

RECAP CONVERSION 
VIA QUERY

RECAP CONVERSION 
VIA QUERY

TIME SERIES DATA OF 
TAXPAYER NON -

COMPLIANCE 
PREDICTION

TIME SERIES DATA OF 
TAX LETTERS 

ISSUANCE 

TIME SERIES DATA OF 
PKB PAYMENT

ASSESSMENT OF 
SYSTEM ALIGNMENT 

(PARAMETER 1)

ASSESSMENT OF 
SYSTEM ALIGNMENT 

(PARAMETER 2)

 
Fig.1. Proposed Method 

 
Fig.2. Category of Taxpayer Non-Compliance 

 
Fig.3. Intersections of Organizational Performance Indicator and Tax Letter 

Issuance Information Systems Performance Indicator 
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Table 1. Tax Letter Issuance Data 

Validity 
Period SPOS NPP NTP 

2017-01-01 180 145 119 
2017-02-01 239 214 179 
2017-03-01 198 175 157 
2017-04-01 195 164 136 
2017-05-01 236 205 186 
 

Table 2. Motor Vehicle Tax Payment Data 

Validity 
Period 

Number of 
Payment 

2017-01-01 826 

2017-02-01 925 

2017-03-01 912 

2017-04-01 1011 

2017-05-01 1111 

 

D. Decision Tree for Taxpayer Non-Compliance 
Classification 
The classification of taxpayer noncompliance is done 

with the Decision Tree classifier. This classifier is a popular 
supervised learning method because of its ease of 
understanding and implementation. Decision trees have a 
hierarchical structure like an inverted tree consisting of root 
nodes, leaf nodes, and branches. The root node is the top that 
shows the most dominant feature, the leaf node is the 
impacting feature underneath, and the branch indicates the 
decision. 

The input dataset used is raw material data on the payment 
of Motor Vehicle Taxes. A classifier with an accuracy above 
0.95 will classify taxpayer noncompliance on the raw dataset 
of motor vehicle tax payment material. The results of the 
classification are then recapitulated into time-series data. 
Classifier accuracy is obtained by calculating the ratio of the 
number of correctly classified data instances over the total 
number of data instances based on the results of classification 
visualized using a confusion matrix. Accuracy calculations 
are shown in Equation 1, where TN is True Negative, TP is 
True Positive, FN is False Negative, and FP is False Positive.                 (1) 

E. Fuzzy Logic for System Quality Assessment 
System alignment assessment aims to see how well a 

system performs tasks in accordance with system assessment 
parameters. Two parameters of assessment that have been 
determined are assessed.  

Assessment of the quality of the system is done by 
calculating the correlation between 2 variables related to the 
parameters: (1) tax letter issuance data (Table 1) with 
taxpayer noncompliance prediction data generated in the 
taxpayer's noncompliance classification process; and (2) tax 
letter issuance data (Table 1) with Motor Vehicle Tax 
payment data (Table 2).  

The correlation value indicates how strong the 
relationship between the two variables is. The range of 
correlation values is between -1 and 1. The closer the 
correlation value is to 0, the weaker the relationship between 

the two variables. A positive correlation, in which the 
correlation value is between 0 and 1, indicates that the 
increase in one variable will also increase its dependent 
variable. On the other hand, there can be a negative 
correlation, where the correlation value is between 0 and -1, 
indicating that the increase in one variable will decrease 
another. 

The correlation value obtained is then processed using 
Fuzzy logic to determine the Alignment System Score and 
predicate associated with the value. Fuzzy is defined as 
vague, which means a value can be of right or wrong value 
simultaneously. Fuzzy is expressed in degrees of membership 
and degrees of truth. Therefore, something can be said to be 
partly true and partly wrong simultaneously. The truth and 
error values depend on the weight of its membership. 

The terms rule, antecedent, and consequent are known in 
fuzzy logic. The rule in fuzzy is a set of IF-THEN statements 
that store the practical knowledge of human operators about 
the process [21]. The antecedents are the premises of the rule 
(IF section) that must be true before the conclusions of the 
rule (THEN section) can be asserted. The consequents are the 
conclusions of the rule.  

In this study, the antecedent used is six pieces of 
correlation values between variables in the assessment 
parameter, which has a range of -1 and 1, with membership 
functions of 3 pieces, namely Poor, Average, and Good. 
Visuals of antecedent are shown in Fig.4. Consequently, this 
rule is in the form of an alignment score of the audited 
information system, with membership functions as many as 
three pieces, namely Low, Medium, and High, as seen in 
Fig.5.  

The rule is determined as many as six items, where rule id 
1-3 is a rule that uses input correlation parameter assessment 
1, while rule id 4-6 is a rule that uses input correlation 
parameter assessment 2, which is shown in Table 3. 

 
Fig.4. Membership Function of Antecedent 

 
Fig.5. Membership Function of Consequent 
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Table 3. Rule Fuzzy used 

Rule 
ID A1 A2 A3 C P 
1 Poor Poor Poor Low 1 
2 Good Good Good High 1 
3 Good Average Poor Medium 1 
4 Poor Poor Poor Low 2 
5 Good Good Good High 2 
6 Good Average Poor Medium 2 

A1: Antecedent 1; A2: Antecedent 2; A3: Antecedent 3; C: Consequent; P: 
Parameter Id 

IV. EXPERIMENT AND RESULT 
A. Experiment Tool 

The experiments are performed using Python version 
3.8.5, Scikit-Learn library version 0.23.2, and Scikit-Fuzzy 
version 0.2. 
B. Classification of Taxpayer Non-compliance 

The raw material dataset of Motor Vehicle Tax payment 
material is available, amounting to 52924 data, with a total of 
18 features and without a target label. For the dataset used as 
a class input to have a category label, first does the target label 
manually by Bapenda East Java on data amounting to 5000 
rows. 

Before conducting the training and testing process with a 
classifier, the data is prepared in advance by ensuring all data 
is numerical type. It is converted into strings for date-type data 
with the format 'YYYYMMDD', then converted to numeric. 
At the same time, categorical data is converted to numeric 
using the One Hot Encoding method, the number of features 
in the dataset changes to 49 features and one target label. The 
data is then divided into trains and test sets with test sets 
amounting to 20% of the total 5000 data and then normalized 
to be used as input on the classifier.  

Experiments on the test set found a confusion matrix, as 
seen in Fig.6, which showed that the misclassification of data 
was very small, characterized by black blocks, which 
amounted to 13 out of 1000 rows. On the other hand, correctly 
classified data amounting to 987, so the accuracy value of 987 
/ 1000 = 0.987. Therefore, we decided to use the model to 
classify the raw dataset of motor vehicle tax payment material.  

After the classification process, taxpayer noncompliance 
data is obtained with the distribution of labels, as shown in 
Fig.7. The data is then carried out to make it a dataset time 
series (Table 4). 

 
Fig.6. Confusion Matrix of Classification Result 

  
Fig.7. Label Distribution of Taxpayer Non-compliance Classification 

Results 

Table 4. Taxpayer’s Non-compliance Prediction Data 

Validity 
Period 

Non-Compliant 
Category 

Number of Non-
Compliant Taxpayer 

201701 0 853 

201702 1 23 

201703 4 51 

201704 0 850 

201705 1 41 

 
C. Parameters Fulfillment Assessment 

In the assessment of achievement in parameter 1, namely 
the comparison of tax letter issuance data (Table 1) with data 
on the prediction of taxpayer noncompliance (Table 4) is 
done comparing two variables that have relationships based 
on the nature of noncompliance, namely: (1) the issuance of 
SPOS tax letters with predictions of noncompliance category 
2; (2) issuance of NPP tax letter with the prediction of 
category three noncompliance; and (3) the issuance of NTP 
tax letters with predictions of category four noncompliance. 

For parameter 2, namely the comparison of tax letter 
issuance data (Table 1) with Motor Vehicle Tax payment data 
(Table 2), the variable comparison is made based on the 
nature of its noncompliance with PKB payment variables. 
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Table 5. Comparison of Variables in Parameter Assessment 1 
Correlation Id Variable comparison visualization Annotations Correlation Score 

A1 

 

The variable compared is the issuance of SPOS 
tax letters with predictions of category 2 
noncompliance. 

0.418551 

A2 

 

The variable compared is the issuance of NPP 
tax letters with predictions of category 3 
noncompliance. 

0.125239 

A3 

 

The variable compared is the issuance of NPP 
tax letters with predictions of category 4 
noncompliance. 

-0.106176 

 
Table 6. Comparison of Variables in Parameter Assessment 2 

Correlation Id Variable comparison visualization Annotations Correlation Score 
B1 

 

The variable compared is the issuance of SPOS 
tax letters with PKB payment variables. 

0.542947 

B2 

 

The variable compared is the issuance of NPP 
tax letters with PKB payment variables. 

0.445595 

B3 

 

The variable compared is the issuance of NTP 
tax letters with PKB payment variables. 

0.233519 

 
Tables 5 and 6 show visualization and correlation values 

of comparing two variables related to the assessment of 
parameters 1 and 2. The correlation value is further used as 
an input in the system's quality assessment using Fuzzy logic.  
Assessment of system alignment is only done on data with 
noncompliance classifications 2, 3, and 4. This is done 
because the classification can be assessed using available data 
to check the correlation of variables, while the classification 
of noncompliance 0 and 1 is not assessed. 

D. System Quality Assessment 
System quality assessment is done with Fuzzy logic. 

Computation of the alignment of the scoring system is carried 
out based on antecedent, consequent, and specified rules. The 
input used is the correlation values A1, A2, A3, B1, B2, and 
B3 that has been obtained from the previous process and 
found a system alignment score of 2.754031 or the predicate 
of the medium, shown in Fig 8. 
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Fig.8. Visualization of System Quality Assessment 

 

V. CONCLUSIONS 
Correlation values on related variables that have been 

specified on the assessment parameters are used for the 
alignment assessment of the system. Variables are taken from 
datasets obtained from the recording by the information 
system assessed. Variable correlation values are further used 
as inputs in Fuzzy logic to produce outputs in the form of 
system alignment score and system quality assessment 
predicate.  

The assessment results were obtained at 2.754031 or 
medium predicate. It can be said that the system has not been 
maximal in meeting system performance indicators as well as 
organizational performance indicators simultaneously. 
Therefore, stakeholders need to evaluate and adjust to the 
system's performance. 

For the development of subsequent research, it is 
recommended to add system assessment parameters according 
to the complexity of the assessed system. With the increase in 
the assessment parameters, it is also necessary to be supported 
by the addition of the number and type of logs from the 
system. Other developments can be implementations of other 
domains from audit frameworks. 
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