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1. INTRODUCTION

A public service is a form of activity carried out by individuals and government organizations in
meeting needs [1]. These public services involve the provision of public service facilities such as goods and
services [2]. The provision of these service facilities basically must meet the standards that have been set by
the applicable rules [3]. With the standards that have been determined. all elements of society can use these
facilities together to meet needs [4]. One form of public service that provides services in accessing buying and
selling transactions is the traditional market [5]. The market concept is a facility built for the sale and purchase
of goods and services [6].

To be able to measure the level of satisfaction with public services in traditional markets, an analytical
process is needed [7]. The analysis process in measuring the level of satisfaction is used as input in management
and evaluation [8]. This satisfaction analysis is also used as a process of identifying the quality assessment of
a service that has an impact on sustainability [9]. The assessments include security, cleanliness, and access to
public services [10]. The market service analysis orientation can provide the achievement of targets for
satisfaction with public services [11]. The need for analysis is carried out to see the gaps that occur such as
service, friendliness, and security in transactions [12]. These results can be used as an assessment of the
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sustainability of a market so that people do not move to the modern market that is developing at this time [13].
The form of the analysis process that has been carried out in measuring the level of community satisfaction
using the concept of machine learning [14]. This concept can also be used to extract knowledge from the
community for consideration in decision-making [15]. Machine learning is a concept that is used to carry out
the analysis process by presenting information output [16]. Machine learning can process large amounts of data
to carry out classification and prediction analysis processes [17].

Research in analyzing the level of community satisfaction with traditional markets as public services
shows that traditional markets can have an active role in the economic, environmental, political, and
administrative fields [18]. The same study also carried out the process of analyzing community satisfaction
with traditional market facilities using a dataset of 205 respondents presenting quite significant results [19].
Furthermore, the measurement of the level of community satisfaction with public services in traditional markets
using the analytical hierarchy process (AHP) classification analysis presents a significant value in increasing
transaction activities in traditional markets [20].

To improve the performance of the results of the classification analysis process, it is necessary to
perform a method that can support the machine learning work process. Fuzzy logic can support machine
learning performance in presenting rules in the classification process [21]. The results of the implementation
of fuzzy logic in machine learning provide the maximum level of accuracy [22]. Fuzzy logic is also able to
generate new feature sets and rules that can be used to perform the analysis process [23]. Not only fuzzy logic,
the multiple linear regression (MRL) method is also capable of playing an active role in an analysis pattern
[24]. MRL can maximize the analytical model in making predictions and classifications by measuring the
correlation relationships that occur in the data patterns used [25]. MRL is also able to prove the performance
of an analytical model based on the relationship between indicator variables and outputs in the classification
process [26].

To maximize the classification analysis process, the decision tree (DT) method is used to describe the
shape of the decision tree [27]. DT can present the rules in the form of a decision tree from the hidden
knowledge of data [28]. DT is also a method that can describe a decision tree and is used to analyze the
important variables involved in the analysis process [29]. DT method is a method adopted by machine learning
to carry out the classification process [30].

Thus. this study will present a discussion about carrying out an analytical process to measure
community satisfaction with traditional markets as public facilities. The process is built into a classification
model analysis using machine learning. The analytical model was developed using the fuzzy inference method
in artificial neural network (ANN) learning. The results of the analysis will also measure the correlation using
MRL to improve the performance of the model analysis in presenting the output. The final stage of the analysis
process will also be able to describe the knowledge base formed on the decision tree. Thus, this study presents
an analysis of the optimal novelty model to produce maximum analysis output. Thus, the results of this study
can be used as supporting material for decision making in the process of managing public service facilities.

2. METHOD

The process of classification analysis in this research work was carried out in several stages. The
stages of the process can be presented in a research framework by adopting ML performance consisting of
fuzzy, ANN, MRL, and DT methods. The fuzzy method is used to generate classification pattern rules based
on the parameters used. ANN has analytical performance in the form of network learning. The MRL method
is used to measure the performance of the ANN classification analysis process to see the correlation
relationship. The DT analysis stage is finally able to describe the output results and the pattern in conducting
the analysis. The description of the research framework can be described in Figure 1.

Figure 1 describes the stages of analysis in classifying public satisfaction with public service facilities
in traditional markets. These stages are presented in the analysis of the model developed using the ML concept.
The analysis process is presented by making a pattern of classification rules based on indicator variables using
fuzzy logic. The resulting rule pattern will be analyzed using ANN to present the output. The output results
presented will then be measured by the correlation relationship formed between the variables and the output
analysis. The final stage of the analysis process presents an overview of the classification analysis using the
DT method. Overall, the results of the analysis carried out will provide maximum results in determining
community satisfaction with public service facilities.

2.1. Fuzzy inference engine

Fuzzy Inference is a method used to analyze the uncertainty of data [31]. Fuzzy is also a logic
developed in machine learning that can be used to generate rule patterns in classification [32]. Logical
uncertainty can be used as a control process in conducting analysis [33]. Analysis rules are based on fuzzy sets
and the rules that are formed [34]. The fuzzy logic can be seen in Figure 2 [35].

Machine learning classification analysis model community satisfaction with traditional ... (Hadi Syahputra)



1746 O ISSN: 2252-8938

Dataset

Data analysis

Iy

Fuzzy Logic
Rule Based Fuzzy MRL Analysis Pattern Analysis
v & [ ANN Analysis Classification Model J
[ Regression Analysis ] Correlation Analysis J J-

* *
Not Significant /\ Significant
Best Result Test ‘ &

[ Training Process ] [ Testing Process }

{ ¥

Result Analysis

[ Decision Tree Analysiss ]

'

[ Classification Analysis Knowledge Base J

Figure 1. Research framework

Base of
Rules
In > R 0
ut
Block Block =
"| Fuzzification Defuzzification L

A
Base of Decision
:> Inference

Figure 2. Structure fuzzy inference engine

Figure 2 presents the logic of logic in generating classification patterns. The fuzzy performance begins
with the fuzzification process on the input variables. After the fuzzification process is carried out, it is continued
in the formation of fuzzy rules which will later be tested on the inference engine process to see the performance
of the rules formed. The final stage is the defuzzification process which can be used as a transformation process
for the fuzzy output obtained. The pattern of analysis rules produced by fuzzy will later be faced in solving a
problem [36], [37].

2.2. Artificial neural network (ANN)

ANN is a method based on the performance of the human brain in problem-solving [38]. ANN
presents a systematic process in problem-solving to produce solutions [39], [40]. The ANN can be adopted in
machine learning [41]. ANN can provide optimal results by presenting output with a fairly good level of
accuracy [42]. ANN presents mathematical calculations that are modeled to produce the output [43]. ANN can
work effectively and be presented in the form of an algorithm [44]. The output of ANN can be used as an
alternative solution in decision making [45].
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2.3. Multiple linear regression (MRL)

The MRL method is a method that has been used to measure the level of relationship between
variables [46]. MRL has the performance to evaluate a model in conducting analysis [47]. MRL provides
mathematical calculations on the parameters and outputs used in conducting the analysis [48]. The MRL results
can prove the results of the analysis based on the correlation test in each indicator variable [49]. Overall MRL
can see the relationship pattern data significantly [50]. The MRL equation can be expressed as (1) [50].

Yi = B0 + Blxil + B2 xi 2 + B3xi 3..... Bpxip @

MRL analysis is able to test each indicator variable used. Constant values can form a regression model
to present the output relationship from the analysis process. MRL is also used as a medium to measure an
analysis pattern [51]. The regression analysis model aims to provide parameter levels based on variables (X)
and (). This model can be proven by the regression equation presented in (2) [52].

Y =a+ bX 2

In (2) explains that b is the direction of the coefficient and a is the value that represents the intersection.
the equation also describes the equation of the line seen by the variable. Based on the performance of the results
of the MRL classification analysis can present maximum results.

2.4. Decision tree (DT)

A decision tree is a method that can be used in solving classification problems that present output in
the form of a decision tree [53]. DT is also a technique that adopts machine learning and can be implemented
in the classification process [54]. DT performs a classification process by describing a decision tree consisting
of nodes and nodes in describing information [55]. The DT method can be developed to carry out the validation
process for an analysis model [56]. DT a performance by performing mathematical calculations and adopting
a decision-making system [57]. The equations in the DT method can be expressed as (3) [58].

Entropy(S) = — X.i—; PS(ci)logPS(ci) (3)

In (3) presents the calculation process in the DT method. The entropy value is based on a set S [57].
The resulting entropy value will be the root of the decision tree image [59]. The results of the DT analysis
process are finally able to present a form of analysis based on classification [60].

3. RESULTS AND DISCUSSION

The discussion of the process of analyzing the classification of public satisfaction with public facilities
in traditional markets using the machine learning concept starts from the data analysis stage. Research data is
sourced from market visitor respondents by assessing several predetermined indicators including market trader
(X1), market manager (X2), market facilities (Xs), hygiene (Xa), and safety (Xs). The dataset obtained based on
the results of the respondents' assessment can be presented in Table 1.

Table 1. Respondent assessment dataset
Market trader (X1)  Market manager (X;)  Market facilities (X3)  Hygiene (X4)  Safety (Xs)
62

83 68 74 80
65 68 80 66 75
75 66 67 69 65
70 73 60 68 80
74 75 70 70 82
80 67 76 70 78
60 74 74 72 73
75 68 75 74 79
68 80 76 73 80
74 78 80 69 80
75 75 74 69 83
82 76 65 68 60
83 70 74 73 68
74 56 75 84 78
65 76 80 80 78
68 68 82 80 75
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Table 1 presents a sample of respondents' assessment results of traditional markets as public facilities.
The results of the respondents' assessments were used as an analytical research dataset of 203 data. After the
research dataset, the next step is to carry out the analysis process using a fuzzy inference engine. The stages
carried out in the fuzzy process include the process of fuzzification, rule formation, inference engine, and
defuzzification. The results of the fuzzy analysis process can present the pattern of classification analysis rules
which can be seen in Table 2.

Table 2. Results of fuzzy logic rules

Rule Variabel fuzzy Satisfaction results
X1 X2 X3 X4 X5
1 IF Not friendly Not good Not good Not hygiene Notsafety =~ THEN Not satisfaction
2 Not friendly Not good Not good Pretty hygiene  Not safety Not satisfaction
3 Not friendly Not good Pretty good  Pretty hygiene  Not safety Not satisfaction
4 Not friendly Pretty good  Pretty good  Pretty hygiene  Not safety Satisfaction
5 Friendly enough  Pretty good  Pretty good  Pretty hygiene  Not safety Satisfaction
6 Friendly enough  Pretty good  Pretty good  Pretty hygiene  Not safety Satisfaction
7 Friendly enough  Pretty good  Pretty good Not hygiene Not safety Not satisfaction
8 Friendly enough  Pretty good Not good Not hygiene Not safety Not satisfaction
9 Friendly enough Not good Not good Not hygiene Not safety Not satisfaction
10 Friendly enough  Pretty good  Pretty good Not hygiene  Safe enough Satisfaction
11 Friendly enough  Pretty good  Pretty good Hygiene Safety Satisfaction
12 Friendly enough  Pretty good Good Hygiene Safety Very satisfaction
13 Friendly enough Good Good Hygiene Safety Very satisfaction
14 Friendly Good Good Hygiene Safety Very satisfaction
15 Friendly Good Good Hygiene Not safety Very satisfaction
16 Friendly Good Good Not hygiene Not safety Satisfaction
17 Friendly Good Not good Not hygiene Not safety Satisfaction
18 Friendly Not good Not good Not hygiene Not safety Not satisfaction
19 Friendly Not good Not good Not hygiene  Safe enough Not satisfaction
20 Friendly Not good Not good Pretty hygiene  Safe enough Satisfaction
21 Friendly Notgood  Pretty good  Pretty hygiene  Safe enough Satisfaction
22 Friendly enough Not good Pretty good  Pretty hygiene  Safe enough Satisfaction
23 Friendly enough  Pretty good Good Not hygiene Not safety Satisfaction
24 Friendly Pretty good Good Not hygiene Not safety Satisfaction
25 Not friendly Pretty good Good Not hygiene Not safety Satisfaction
26 Not friendly Not good Good Not hygiene Not safety Not satisfaction
27 Not friendly Pretty good Good Not hygiene  Safe enough Satisfaction
28 Not friendly Pretty good Good Pretty hygiene  Safe enough Satisfaction
29 Not friendly Good Good Pretty hygiene  Safe enough Very satisfaction
30 Not friendly Good Good Pretty hygiene Safety Very satisfaction
31 Not friendly Good Good Hygiene Safety Very satisfaction
32 Not friendly Pretty good Good Hygiene Safety Satisfaction

Table 2 is the result of fuzzy logic analysis which presents 32 patterns of classification rules. The
pattern of the rules presents the level of satisfaction including not satisfaction, satisfaction, and very
satisfaction. After the pattern analysis, it is continued with the making of a classification ANN analysis model.
The ANN classification learning model adopts the application of multilayer backpropagation which consists
of 5 input layers, 5 hidden layers (1), 5 hidden layers (2), and 1 output layer. The model will be carried out in
the training and testing phase to find the best analysis model. The results of learning analysis using ANN can
be presented in Table 3.

Based on the training and testing of the ANN classification analysis model. the multilayer
backpropagation algorithm can find the best ANN classification analysis model for measuring people's
satisfaction with the traditional market as a public facility. The best analysis model adopts 5 input layers: 10
hidden layers (1), 10 hidden layers (2), 10 hidden layers (3), and 1 output layer. The best ANN model can be
depicted in Figure 3.

Figure 3 is the result of the description of the best ANN classification analysis model obtained after
network learning from the training and testing process. This model provides an output accuracy rate of 99.99%
and an error rate performance of 0.00096225. These results have presented a fairly optimal output in conducting
the classification analysis process. After the learning process presents the best ANN model output, then the
analysis process is carried out with ANN by presenting the outputs which can be seen in Figure 4.
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Table 3. Learning outcomes of ANN

Architecture Training Testing Validation

Accuracy MSE Performance  Accuracy MSE Performance  Performance Performance
5-5-5-1 99.87 0.1313 0.001313 99.99 0.0146 0.000146 99.93 0.07295
5-10-5-1 99.99 0.0066 0.000066 99.99 0.0066 0.000066 99.99 0.0066
5-10-10-1 99.98 0.0238 0.000238 99.99 0.0134 0.000134 99.98 0.0186
5-15-5-1 99.98 0.0158 0.000158 99.98 0.0158 0.000158 99.98 0.0158
5-15-10-1 99.99 0.0048 0.000048 99.99 0.0048 0.000048 99.99 0.0048
5-15-15-1 99.95 0.0451 0.000451 99.95 0.0451 0.000451 99.95 0.0451
5-20-10-1 99.96 0.036 0.00036 99.99 0.0047 0.000047 99.98 0.02035
5-20-15-1 99.98 0.0157 0.000157 99.98 0.0157 0.000157 99.98 0.0157
5-20-20-1 99.99 0.0062 0.000062 99.99 0.0062 0.000062 99.99 0.0062
5-5-5-5-1 99.96 0.0351 0.000351 99.99 0.000596 0.000006 99.98 0.01784795
5-10-5-5-1 99.99 0.0108 0.000108 99.99 0.0027 0.000027 99.99 0.00675
5-10-10-5-1 99.99 0.014 0.00014 99.99 0.0131 0.000131 99.99 0.01355
5-10-10-10- 99.99 0.0017 0.000017 99.99 0.000225 0.000002 99.99 0.00096225
5-15-10-5-1 99.99 0.0078 0.000078 99.99 0.0078 0.000078 99.99 0.0078
5-15-15-10- 99.96 0.0438 0.000438 99.99 0.009 0.00009 99.97 0.0264
5-15-15-15- 99.99 0.005 0.00005 99.99 0.005 0.00005 99.99 0.005
5-20-5-5-1 99.99 0.0128 0.000128 99.99 0.0042 0.000042 99.99 0.0085
5-20-10-5-1 99.99 0.0102 0.000102 99.99 0.0102 0.000102 99.99 0.0102
5-20-20-15- 99.99 0.0058 0.000058 99.99 0.0058 0.000058 99.99 0.0058
5-20-20-20- 99.99 0.0111 0.000111 99.99 0.0031 0.000031 99.99 0.0071

4\ Feed-Forward Neural Network (view) — O X
Hidden 1 Hidden 2 Hidden 3 Output

Figure 3. The best ANN analysis model
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After the ANN analysis process is presented in Figure 4. the work will continue by measuring the
level of regression and correlation from the previous analysis rules. This measurement is carried out to see the
parameter indicators that affect the results of the analysis obtained. The results of MRL analysis can be
presented in Tables 4 to 6.

Table 4. Results of analysis regression
Model Summary

Model R R Adjusted R Std. error of Change statistics
square square the estimate R square change F Change dfl df2 Sig. F change
1 0.882* 0.779 0.221 0.74976 0.779 0.448 5 26 0.811

a. Predictors: (Constant). Safety. Market Manager. Market_Trader. Market_Facilities. Hygiene

Table 5. Results of analysis of variance

ANOVA?
Model Sum of squares df Mean square F Sig.
1 Regression 0.189 5 0.221 0.448 0.811°
Residual 14.616 26 0.221
Result 15.875 31

a. Dependent variable: Satisfaction
b. Predictors: (Constant). Safety. Market Manager. Market _Trader. Market_Facilities. Hygiene

Table 6. Results of analysis coofecien correlation
Coefficient correlations®

Model Safety Market Manager Market Trader Market Facilities Hygiene
1 Correlations Safety 1.000 0.665 0.725 0.717 0.840
Market_Manager  0.665 1.000 0.686 0.680 0.773
Market_Trader 0.725 0.686 1.000 0.865 0.815
Market_Facilities  0.717 0.680 0.865 1.000 0.725
Hygiene 0.840 0.773 0.815 0.725 1.000
Covariances Safety 0.009 0.000 0.002 0.002 0.005
Market_Manager ~ 0.000 0.006 0.002 0.001 0.001
Market_Trader 0.002 0.002 0.008 0.004 0.001
Market_Facilities  0.002 0.001 0.004 0.010 0.003
Hygiene -0.005 0.001 0.001 -0.003 0.010

a. Dependent Variable: Satisfaction

Based on the MRL analysis test, Table 4 presents the regression analysis of the classification analysis
pattern with a significant value of 81.1%. These results have been able to prove that the pattern of rules formed
based on the fuzzy process provides a fairly optimal output in classifying. Table 5 also presents the results of
the analysis of variance (ANOVA) with a Sum of Squares value of 0.189. These results are an affirmation that
the regression relationship formed between the variables with the output provides a mutually significant level
of relationship. Table 6 presents the results of measuring the coefficients and correlations of each indicator
variable. These results present that the correlation relationship is formed from each variable that occurs above
0.60. This value is the basis that the correlation formed between the patterns of classification analysis rules has
a very good relationship to measure people's satisfaction with traditional markets as public facilities.

After the MRL analysis process proves the regression relationship and the correlation of the
classification pattern, it is continued by conducting a classification analysis using the DT. The DT analysis
process can present the output in the form of a decision tree to describe knowledge in the classification process.
The results of the DT analysis process can be presented in Figure 5.

Figure 5 is the result of the DT analysis in presenting the output in the form of a decision tree. These
results can describe the knowledge-based pattern of classification rules to be taken into consideration in
decision-making. Overall, the classification analysis process produces an output that is optimal enough to
measure people’s satisfaction with traditional markets as public facilities.

Based on the discussion that has been done, the analysis process using machine learning produces
maximum output. These results are obtained based on the classification rule pattern that has been developed
based on fuzzy logic and tested using the MRL method. The output of the analysis using ANN can present a
very good level of accuracy of 99.99%. With the results of the analysis presented, the update of this study
presents an optimal analysis model based on the output of the analysis process that has been carried out. Based
on this update, this research can provide an effective and efficient analytical model in the process of planning
and managing traditional markets as public service facilities.
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Figure 5. Results of DT analysis process

4. CONCLUSION

The machine learning classification analysis model in measuring people's satisfaction with traditional
market facilities provides maximum output. These results are based on the pattern of classification rules formed
from the fuzzy process as well as the measurement of regression and correlation using the MRL method. Based
on the results of MRL measurements, shows that the results of the regression and correlation relationships are
quite significant so that the performance of ANN in the network learning process provides the maximum level
of accuracy. Not only that, but the performance role of the DT method also presents results that are quite good
in describing information and knowledge-based in the form of a decision tree. Overall, this research can present
a structured and systematic analytical model with the updates presented to develop a pattern of classification
analysis rules. Based on the results of this study, the classification analysis model can be used as a basis for
decision-making for the government for the traditional market management process.

ACKNOWLEDGEMENTS

This work was supported by Universitas Putra Indonesia with an independent research grant funded
by the Padang Computer College Foundation (YPTK) No. 012/PM/UPI-YPTK/111/2023. This research was
also supported by the Institute for Research and Community Service (LPPM) at Universitas Putra Indonesia
YPTK Padang.

Machine learning classification analysis model community satisfaction with traditional ... (Hadi Syahputra)



1752 O3 ISSN: 2252-8938

REFERENCES

[1] D. Agostino, I. Saliterer, and I. Steccolini, “Digitalization, accounting and accountability: A literature review and reflections on
future research in public services,” Financial Accountability and Management, vol. 38, no. 2, pp. 152-176, 2022,
doi: 10.1111/faam.12301.

[2] L. Brogaard and O. Helby Petersen, “Privatization of public services: A systematic review of quality differences between public
and private daycare providers,” International Journal of Public Administration, vol. 45, no. 10, pp. 794-806, 2022,
doi: 10.1080/01900692.2021.1909619.

[31 T. Lowe, M. French, M. Hawkins, H. Hesselgreaves, and R. Wilson, “New development: Responding to complexity in public
services—the human learning systems approach,” Public Money and Management, vol. 41, no. 7, pp. 573-576, 2021,
doi: 10.1080/09540962.2020.1832738.

[4] S. P. Osborne and K. Strokosch, “Developing a strategic user orientation: A key element for the delivery of effective public
services,” Global Public Policy and Governance, vol. 1, no. 2, pp. 121-135, 2021, doi: 10.1007/s43508-021-00008-9.

[5] B.Mikusova Merickova, D. Malisova, and K. Murinova, “The market concentration as the public services contracting out efficiency
Factor at the local government level: The case of Slovakia,” Lecture Notes in Computer Science (including subseries Lecture Notes
in Artificial Intelligence and Lecture Notes in Bioinformatics), vol. 13382 LNCS, pp. 204-218, 2022, doi: 10.1007/978-3-031-
10592-0_16.

[6] A.Gustiand P. N. Sari, “Predictors of pro-environmental behavior of traditional market traders in West Sumatra, Indonesia,” Indian
Journal of Public Health Research & Development, 2021, doi: 10.37506/ijphrd.v12i2.14091.

[71  H. Muharam, H. Chaniago, E. Endraria, and A. Bin Harun, “E-service quality, customer trust and satisfaction: Market place
consumer loyalty analysis,” Jurnal Minds: Manajemen Ide dan Inspirasi, vol. 8, no. 2, p. 237, 2021,
doi: 10.24252/minds.v8i2.23224.

[8] J. Zhang, W. Chen, N. Petrovsky, and R. M. Walker, “The expectancy-disconfirmation model and citizen satisfaction with
public services: A meta-analysis and an agenda for best practice,” Public Administration Review, vol. 82, no. 1, pp. 147-159, 2022,
doi: 10.1111/puar.13368.

[9]1 A. Sukhov, K. Lattman, L. E. Olsson, M. Friman, and S. Fujii, “Assessing travel satisfaction in public transport: A configurational
approach,” Transportation Research Part D: Transport and Environment, vol. 93, 2021, doi: 10.1016/j.trd.2021.102732.

[10] F. Osei, G. Ampomah, C. Kankam-Kwarteng, D. Opoku Bediako, and R. Mensah, “Customer satisfaction analysis of banks:
The role of market segmentation,” Science Journal of Business and Management, vol. 9, no. 2, p. 126, 2021,
doi: 10.11648/j.sjbm.20210902.19.

[11] P. M. G. Ramos, “The consequences of market orientation on performance, new product success, and customer satisfaction
in traditional sectors: The case of the Portuguese wine sector,” Competitive Drivers for Improving Future Business Performance,
pp. 67-82, 2021, doi: 10.4018/978-1-7998-1843-4.ch005.

[12] H. T. M. Bui, “Factors affecting customer satisfaction and word of mouth about fresh agricultural products in markets and
supermarkets in Long Xuyen City, an Giang Province,” the Scientific Journal of Tra Vinh University; Issn: 2815-6072; E-lssn:
2815-6099, vol. 1, no. 45, pp. 1-10, 2021, doi: 10.35382/18594816.1.45.2021.779.

[13] Z.P.Pratama, D. K. Sari, D. Games, and T. Hidayat, “Covid 19 pandemic: Enhancing customer loyalty to the existence of traditional
market,” Enrich. J. Manag., vol. 12, no. 1, pp. 152-157, 2021.

[14] Z. Xu, G. Zhu, N. Metawa, and Q. Zhou, “Machine learning based customer meta-combination brand equity analysis for marketing
behavior evaluation,” Information Processing and Management, vol. 59, no. 1, 2022, doi: 10.1016/j.ipm.2021.102800.

[15] S. Hohenberg and W. Taylor, “Measuring customer satisfaction and customer loyalty,” Handbook of Market Research,
pp. 909-938, 2022, doi: 10.1007/978-3-319-57413-4_30.

[16] E. M. Polce et al., “Development of supervised machine learning algorithms for prediction of satisfaction at 2 years following total
shoulder arthroplasty,” Journal of Shoulder and Elbow Surgery, vol. 30, no. 6, pp. €290--e299, 2021, doi: 10.1016/j.jse.2020.09.007.

[17] J. F. Hair and M. Sarstedt, “Data, measurement, and causal inferences in machine learning: opportunities and challenges for
marketing,” Journal of Marketing Theory and Practice, vol. 29, no. 1, pp. 65-77, 2021, doi: 10.1080/10696679.2020.1860683.

[18] S. Dominique-Ferreira, R. J. Braga, and B. Q. Rodrigues, “Role and effect of traditional markets: The internationally awarded case
of Barcelos,” Journal of Global Scholars of Marketing Science: Bridging Asia and the World, vol. 32, no. 3, pp. 470492, 2022,
doi: 10.1080/21639159.2020.1808852.

[19] Y. Yusmalina, T. Tegor, F. Hagiqi, R. E. Rosady, and N. Azura, “Comparative analysis of staretegi traditional market and modern
markets of consumer valuation,” Int. J. Multicult. Multireligious Underst., vol. 8, no. 11, pp. 18-25, 2021.

[20] T. Sugiati, Z. Ariffin, D. M. Dewi, and F. J. Pribadi, “Improving the competitiveness of traditional markets in Martapura Riverside,
Banjarmasin, South Kalimantan for raising the local economy,” International Journal of Intelligent Enterprise, vol. 10, no. 1,
pp. 99-111, 2022, doi: 10.1504/ijie.2023.127238.

[21] M. S. Gharajeh and H. B. Jond, “Speed control for leader-follower robot formation using fuzzy system and supervised machine
learning,” Sensors, vol. 21, no. 10, 2021, doi: 10.3390/s21103433.

[22] H. Thakkar, V. Shah, H. Yagnik, and M. Shah, “Comparative anatomization of data mining and fuzzy logic techniques used in
diabetes prognosis,” Clinical eHealth, vol. 4, pp. 12-23, 2021, doi: 10.1016/j.ceh.2020.11.001.

[23] C.Joshi, R. K. Ranjan, and V. Bharti, “A fuzzy logic based feature engineering approach for Botnet detection using ANN,” Journal
of King Saud University - Computer and Information Sciences, 2021, doi: 10.1016/j.jksuci.2021.06.018.

[24] M. Yanto, S. Sanjaya, Yulasmi, D. Guswandi, and S. Arlis, “Implementation multiple linear regresion in neural network
predict gold price,” Indonesian Journal of Electrical Engineering and Computer Science, vol. 22, no. 3, pp. 1635-1642, 2021,
doi: 10.11591/ijeecs.v22.i3.pp1635-1642.

[25] O. S. Adewale, D. I. Aronu, and A. D. Adeniyi, “Currency exchange forecasting using sample mean estimator and multiple
linear regression machine learning models,” FUOYE Journal of Engineering and Technology, vol. 6, no. 2, 2021,
doi: 10.46792/fuoyejet.v6i2.608.

[26] M. Piekutowska et al., “The application of multiple linear regression and artificial neural network models for yield prediction of
very early potato cultivars before harvest,” Agronomy, vol. 11, no. 5, 2021, doi: 10.3390/agronomy11050885.

[27] 1. A. Wisky, M. Yanto, Y. Wiyandra, H. Syahputra, and F. Hadi, “Machine learning classification of infectious disease
distribution status,” Indonesian Journal of Electrical Engineering and Computer Science, vol. 27, no. 3, pp. 1557-1566, 2022,
doi: 10.11591/ijeecs.v27.i3.pp1557-1566.

[28] B. Charbuty and A. Abdulazeez, “Classification based on decision tree algorithm for machine learning,” Journal of Applied Science
and Technology Trends, vol. 2, no. 01, pp. 2028, 2021, doi: 10.38094/jastt20165.

Int J Artif Intell, Vol. 12, No. 4, December 2023: 1744-1754



Int J Artif Intell ISSN: 2252-8938 a 1753

[29]
[30]
[31]

[32]

[33]
[34]
[35]
[36]
[37]

[38]

[39]

[40]
[41]
[42]

[43]

[44]
[45]
[46]
[47]
[48]
[49]
[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]
[58]
[59]

[60]

G. Pappalardo, S. Cafiso, A. Di Graziano, and A. Severino, “Decision tree method to analyze the performance of lane support
systems,” Sustainability (Switzerland), vol. 13, no. 2, pp. 1-12, 2021, doi: 10.3390/su13020846.

L. Zhao, S. Lee, and S.-P. Jeong, “Decision tree application to classification problems with boosting algorithm,” Electronics,
vol. 10, no. 16, p. 1903, Aug. 2021, doi: 10.3390/electronics10161903.

S. S. Kale and P. S. Patil, “Data mining technology with fuzzy logic, neural networks and machine learning for agriculture,”
Advances in Intelligent Systems and Computing, vol. 839, pp. 79-87, 2019, doi: 10.1007/978-981-13-1274-8 6.

S. Mojrian et al., “Hybrid machine learning model of extreme learning machine radial basis function for breast cancer detection and
diagnosis; A multilayer fuzzy expert system,” Proceedings - 2020 RIVF International Conference on Computing and
Communication Technologies, RIVF 2020, 2020, doi: 10.1109/RIVVF48685.2020.9140744.

G. lannizzotto, L. Lo Bello, and G. Patti, “Personal protection equipment detection system for embedded devices based on DNN
and fuzzy logic,” Expert Systems with Applications, vol. 184, 2021, doi: 10.1016/j.eswa.2021.115447.

M. A. Islas et al., “A fuzzy logic model for hourly electrical power demand modeling,” Electronics (Switzerland), vol. 10, no. 4,
pp. 1-12, 2021, doi: 10.3390/electronics10040448.

C. Dumitrescu, P. Ciotirnae, and C. Vizitiu, “Fuzzy logic for intelligent control system using soft computing applications,” Sensors,
vol. 21, no. 8, 2021, doi: 10.3390/521082617.

M. Ganapathy et al., “Fuzzy logic-based systems for the diagnosis of chronic kidney disease,” BioMed research international,
vol. 2022, p. 2653665, 2022, doi: 10.1155/2022/2653665.

T. Dhingraand A. Sengar, “A fuzzy analytic hierarchy process-based analysis for prioritization of barriers to the adoption of eHealth
in India,” International Journal of Medical Informatics, vol. 165, 2022, doi: 10.1016/j.ijmedinf.2022.104830.

A. Nikolopoulos, C. Samlis, M. Zeneli, N. Nikolopoulos, S. Karellas, and P. Grammelis, “Introducing an artificial neural
network energy minimization multi-scale drag scheme for fluidized particles,” Chemical Engineering Science, vol. 229, 2021,
doi: 10.1016/j.ces.2020.116013.

F. Kilig, “Effects of three drying methods on kinetics and energy consumption of carrot drying process and modeling with artificial
neural networks,” Energy Sources, Part A: Recovery, Utilization and Environmental Effects, vol. 43, no. 12, pp. 1468-1485, 2021,
doi: 10.1080/15567036.2020.1832163.

M. Rabiej and S. Rabiej, “Application of the artificial neural network for identification of polymers based on their X-ray diffraction
curves,” Computational Materials Science, vol. 186, 2021, doi: 10.1016/j.commatsci.2020.110042.

W. Gao and C. Su, “Analysis on block chain financial transaction under artificial neural network of deep learning,” Journal of
Computational and Applied Mathematics, vol. 380, 2020, doi: 10.1016/j.cam.2020.112991.

G. V. S. Bhagya Raj and K. K. Dash, “Comprehensive study on applications of artificial neural network in food process modeling,”
Critical Reviews in Food Science and Nutrition, vol. 62, no. 10, pp. 2756-2783, 2022, doi: 10.1080/10408398.2020.1858398.

C. N. Bisonga, O. O. Ngesa, and M. O. Oleche, “A comparative study of Bayesian stochastic search variable selection approach in
multiple linear regression,” International Journal of Mathematics Trends and Technology, vol. 68, no. 2, pp. 19-27, 2022,
doi: 10.14445/22315373/ijmtt-v68i2p504.

H. Song, A. Ahmad, K. A. Ostrowski, and M. Dudek, “Analyzing the compressive strength of ceramic waste-based concrete using
experiment and artificial neural network (Ann) approach,” Materials, vol. 14, no. 16, 2021, doi: 10.3390/ma14164518.

S. He, L. G. Leanse, and Y. Feng, “Artificial intelligence and machine learning assisted drug delivery for effective treatment of
infectious diseases,” Advanced Drug Delivery Reviews, vol. 178, 2021, doi: 10.1016/j.addr.2021.113922.

S. Shearin, A. Medley, E. Trudelle-Jackson, C. Swank, and R. Querry, “Differences in predictors for gait speed and gait endurance
in Parkinson’s disease,” Gait and Posture, vol. 87, pp. 49-53, 2021, doi: 10.1016/j.gaitpost.2021.04.019.

Y. T. Wu et al., “Relationships between depression and anxiety symptoms and adipocyte-derived proteins in postmenopausal
women,” PLoS ONE, vol. 16, no. 3, 2021, doi: 10.1371/journal.pone.0248314.

V. R. Kalfa, B. Arslan, and I. Ertugrul, “Determining the factors affecting the market clearing price by using multiple linear
regression method,” Alphanumeric Journal, 2021, doi: 10.17093/alphanumeric.882847.

F. M. Ottaviani and A. De Marco, “Multiple linear regression model for improved project cost forecasting,” Procedia Computer
Science, vol. 196, pp. 808-815, 2021, doi: 10.1016/j.procs.2021.12.079.

S. Dimitriadou and K. G. Nikolakopoulos, “Multiple linear regression models with limited data for the prediction of reference
evapotranspiration of the Peloponnese, Greece,” Hydrology, vol. 9, no. 7, 2022, doi: 10.3390/hydrology9070124.

K. Pento$, J. T. Mbah, K. Pieczarka, G. Niedbata, and T. Wojciechowski, “Evaluation of multiple linear regression and machine
learning approaches to predict soil compaction and Shear Stress based on electrical parameters,” Applied Sciences (Switzerland),
vol. 12, no. 17, 2022, doi: 10.3390/app12178791.

D. Suryani, M. Fadhilla, and A. Labellapansa, “Indonesian crude oil price (ICP) prediction using multiple linear
regression algorithm,” Jurnal RESTI (Rekayasa Sistem dan Teknologi Informasi), vol. 6, no. 6, pp. 1057-1063, 2022,
doi: 10.29207/resti.v6i6.4590.

Y. Lian, J. Chen, Z. Guan, and J. Song, “Development of a monitoring system for grain loss of paddy rice based on a decision
tree algorithm,” International Journal of Agricultural and Biological Engineering, vol. 14, no. 1, pp. 224-229, 2021,
doi: 10.25165/j.ijabe.20211401.5731.

P. Ducange, F. Marcelloni, and R. Pecori, “Fuzzy hoeffding decision tree for data stream classification,” International Journal of
Computational Intelligence Systems, vol. 14, no. 1, pp. 946-964, 2021, doi: 10.2991/ijcis.d.210212.001.

Z. Xie, W. Dong, J. Liu, H. Liu, and D. Li, “Tahoe: Tree structure-aware high performance inference engine for decision
tree ensemble on GPU,” EuroSys 2021 - Proceedings of the 16th European Conference on Computer Systems, pp. 426-440, 2021,
doi: 10.1145/3447786.3456251.

S. A. Shah, P. Brown, H. Gimeno, J. P. Lin, and V. M. McClelland, “Application of machine learning using decision trees for
prognosis of deep brain stimulation of globus pallidus internus for children With dystonia,” Frontiers in Neurology, vol. 11, 2020,
doi: 10.3389/fneur.2020.00825.

M. M. Ghiasi, S. Zendehboudi, and A. A. Mohsenipour, “Decision tree-based diagnosis of coronary artery disease: CART model,”
Computer Methods and Programs in Biomedicine, vol. 192, 2020, doi: 10.1016/j.cmpb.2020.105400.

J. M. Chen, “An introduction to machine Learning for panel data,” International Advances in Economic Research, vol. 27, no. 1,
2021, doi: 10.1007/s11294-021-09815-6.

A. Coatrini-Soares et al., “Microfluidic E-tongue to diagnose bovine mastitis with milk samples using machine learning with
decision tree models,” Chemical Engineering Journal, vol. 451, 2023, doi: 10.1016/j.cej.2022.138523.

A. Arabameri et al., “Decision tree based ensemble machine learning approaches for landslide susceptibility mapping,” Geocarto
International, vol. 37, no. 16, pp. 45944627, 2022, doi: 10.1080/10106049.2021.1892210.

Machine learning classification analysis model community satisfaction with traditional ... (Hadi Syahputra)



1754 O3

ISSN: 2252-8938

BIOGRAPHIES OF AUTHORS

Hadi Syahputra © E:J B8 2 a graduate of Putra Indonesia University YPTK. In 2013 he
obtained a Master's Degree in Computer with a concentration in Information Technology.
His career as a lecturer at Putra Indonesia University YPTK began in 2013 until now. 2015
until now he has been trusted as a sports coach at Putra Indonesia University YPTK. Working
in the field of networking and Micro Controllers with several published articles. Monitoring
DNS Query with Pi-Hole Firewall Using Raspberry B+ Integrated with Mikrotik Router RB
931-2nd is an article that has been published in an international journal in 2021. He can be
contacted at email: hadisaputra@upiyptk.ac.id.

Musli Yanto & B4 B3 € Born in Jakarta on July 7. 1989. A lecturer at the Putra Indonesia
University YPTK Padang. The educational history of the Informatics Engineering
undergraduate program was completed in 2012 and the Informatics Engineering Masters
program in 2014. His areas of expertise include Artificial Intelligence (Al). Expert Systems
(ES). Data Mining (DM). Decision Support Systems (DSS). He could be contacted via email:
musli_yanto@upiyptk.ac.id.

Muhammad Reza Putra () B B3 graduated from YPTK. Putra Indonesia University. In
2013 he obtained a Master's in Computer with a concentration in Information Technology.
His career as a lecturer at YPTK Putra Indonesia University began in 2013 until now. From
2020 until now he has been entrusted with being the Head of the Secretariat at Putra Indonesia
YPTK University. Working in the field of deep learning. and machine learning with several
published articles. Prediction of Drug Needs to be Based on Deep Learning Approach and
The Classification Model is an article published in an international journal in 2023. He can
be contacted via email: muhammad_reza@upiyptk.ac.id.

Aulia Fitrul Hadi © B B © Educational History Bachelor of Computer Th. 2013 and
Master of Computer Th. 2015. Field of Expertise Programming Languages. Operating
Systems. Computer Networks. and Network and Database Security The theme of the focus
of research that has been carried out in Decision Support Systems. Expert Systems.
Augmented Reality. Management Information Systems. Expert Systems. Artificial
intelligence. and Multimedia. He can be contacted at email: fitrulhadi@upiyptk.ac.id.

Selvi Zola Fenia ' B B8 2 Selvi Zola Fenia. was born in the city of Padang. West Sumatra.
Alumni of Putra Indonesia University YPTK Padang. Completed his undergraduate
education in Psychology in 2010 and continued his career as a Counseling Guidance Teacher
at SMPN 24 Padang until 2011. In 2011 he taught at the Apikes Iris Medical Record Study
program and was appointed Deputy 1 (Curriculum Sector) from 2014 to 2018. The 2013
Master's Degree study program obtained a Master of Management degree from UPI YPTK
Padang. In 2018 he was chosen as SPMI Facilitator at Apikes Iris Padang. Since 2018 until
now he has taught at the Faculty of Economics and Business. Management Studies Program
at UPI YPTK Padang. She could be contacted via email: selvizolafenia.szf@gmail.com.

Int J Artif Intell, Vol

.12, No. 4, December 2023: 1744-1754


https://orcid.org/0000-0001-5799-6812
https://scholar.google.co.id/citations?hl=en&user=BeYo2YoAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57213518159
https://orcid.org/0000-0001-7063-7929
https://scholar.google.co.id/citations?hl=en&user=Ngn4pm0AAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57208573595
https://publons.com/researcher/4827029/musli-yanto/
https://orcid.org/0000-0002-2002-1322
https://scholar.google.com/citations?user=1PURq-YAAAAJ&hl=id&oi=ao
https://www.scopus.com/authid/detail.uri?authorId=57205056585
https://orcid.org/0000-0003-1526-8467
https://scholar.google.co.id/citations?hl=en&user=_MegyMEAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57222339558
https://orcid.org/0000-0002-8343-1062
https://scholar.google.co.id/citations?hl=en&user=fTL-R3kAAAAJ

