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Abstract. Customer satisfaction is an essential measure that may be used to compare service performance obtained and
expected by customers. The purpose of this study is to analyze lecturer satisfaction with an institution's performance
using artificial intelligence approaches. The dataset was produced via observations and questionnaires distributed to
instructors. The solution approach was data mining classification with the naive Bayes algorithm. In the analysis process,
Rapidminer software is employed. Based on the results of the final test with the traits of Alertness (criterion 1), Empathy
(criterion 2), Reliability (criterion 3), and Responsibility, the accuracy rate was 85.48 percent, with a Precision value of
81.08 percent and a Recall value of 93.75 percent (criterion 4).
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INTRODUCTION

Customer satisfaction is now one of the most important factors in comparing the service performance received
and expected by customers [1]. Satisfaction is a person's attitude toward his or her ability to adjust well to work as
well as social relationships with coworkers and other individuals. Loyalty to lecturers is also obtained through
perceived satisfaction, which is defined as a condition in which desires and expectations can be fulfilled, implying
that the satisfaction obtained by the academic community for each service that exists can be an interconnected
evaluation to determine whether the services provided are good or not in order to improve [1], [2]. The study of
lecturer satisfaction on LPPM performance focuses on the quality of services provided by institution employees to
lecturers who are or will be conducting research and community service, as well as lecturers who have already
conducted research and community service. Based on these issues, prediction is one solution for determining the
percentage of lecturer satisfaction with LPPM performance at one of Indonesia's private universities.

Artificial intelligence is a branch of science that mimics human intelligence and is implemented on computers
[3-9]. Algorithms for artificial intelligence can be used in a variety of situations. Decision support systems [10-18],
data mining [19-24], fuzzy logic [25], expert systems [26], and artificial neural networks [27-31] are examples. In
this study, data mining classification with the Naive Bayes algorithm was used as a solution. The Naive Bayes
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Algorithm has been widely used in previous research for prediction. One study that employs the Naive Bayes
algorithm is [32], which predicts film ratings using the Naive Bayes method. In this study, the low class value
distribution model is 0.707, while the high class value distribution model is 0.293, and the accuracy is 55.80 percent,
precision is 32.41 percent, and recall is 46.70 percent. Then, study was undertaken (Nursyi'ah, Erfin, & Warman,
2021) [1] utilizing the Nave Bayes approach in online learning sentiment analysis. This study reveals a 50%
favorable attitude and an 83% negative opinion. Due to public unhappiness with online education, negative views
are produced. Some Twits express dissatisfaction with the words'stress,' 'lazy,' and 'bored. Based on these findings,
online education has not been deployed to its fullest extent in Indonesia during the Covivirus-19 outbreak. Statistical
calculations based on the Naive Bayes algorithm can compute probabilities that have similarities between the old
and new cases. To reduce computational complexity to simple multiplication, Naive Bayes requires training data at
the start of the calculation. Based on this problem, it is expected that the results of applying the Naive Bayes
algorithm can measure the level of lecturer satisfaction with an institution's performance, serving as a benchmark for
an institution in improving the quality of services, particularly for lecturers.

METHODOLOGY

Based on diverse mathematical notions, the categorization approach is separated into five groups. There are
statistical, distance, decision tree, neural network, and rule-based methods. Each category comprises multiple
algorithms, however C4.5, Nave Bayes, K-Nearest Neighbors, and Backpropagation Neural Network are the most
prominent and commonly used algorithms in each area. We utilized a single method (Naive Bayes) to solve this
problem. RapidMiner, a free program for data mining, was used to generate the decision tree. Observing and
collecting data on lecturer satisfaction with the institution's performance at one of the private universities in North
Sumatra's Simalungun Regency provided the data for this study. The flow of the Naive Bayes algorithm is depicted
in FIGURE 1.
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FIGURE 1. Flowchart of Naive Bayes decision tree algorithm

The Nave Bayes approach utilizes the posterior probability of a data instance ti within a data model class cj.
P(tilcj) reflects the potential that ti can be identified as cj. Multiplying all probabilities of the data instance's
characteristics in the data model yields P(ti|cj):

»

P(l‘f|cj-)=gP(‘m|Cj) (D
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With p indicating the number of attributes in each data instance For each class, the posterior probability is
computed, and the class with the highest probability is assigned as the instance's label. Figure 2 depicts the flowchart
of this algorithm.

RESULTS AND DISCUSSION

Problem solving is accomplished by distributing questionnaires to 30 lecturers and conducting an assessment of
lecturer satisfaction. Alertness (criterion 1), Empathy (criterion 2), Reliability (criterion 3) and Responsibility
(criterion 4) are the criteria used. Data was collected using Microsoft Excel software before being analyzed with
Rapiminer software using the Nave Bayes method. The dataset from the questionnaire results is shown in TABLE 1
below.

TABLE 1. Raw Dataset

No Alertness Empathy Reliability Responsibility No Alertness Empathy Reliability Responsibility
1 4 5 7 5 6 7 3 4 5 16 5 6 5 7 7 7 6 7 6
2 6 6 4 3 4 5 6 7 5 17 4 7 7 6 6 5 5 6 7
3 6 5 7 5 7 6 5 7 7 I8 5 6 6 5 4 6 6 7 6
4 7 6 4 6 6 5 7 6 7 9 3 5 5 7 5 7 7 6 5
5 5 7 5 6 6 7 6 5 6 20 5 7 7 5 7 5 6 7 4
6 6 5 5 6 7 6 5 6 7 21 6 5 5 7 6 6 17 5 7
7 7 6 4 7 5 6 5 7 6 2 7 7 6 5 5 7 6 6 4
8§ 7 4 5 6 7 7 5 5 7 23 4 5 7 6 5 4 5 7 6
9 5 6 7 7 7 4 17 5 7 24 5 6 7 4 6 5 7 5 5
10 4 5 4 6 6 5 7 6 5 25 5 4 5 6 7 6 4 6 5
1 s 7 6 5 7 6 17 7 6 26 6 6 4 4 7 7 6 5 7
12 6 5 5 5 7 7 6 6 6 277 7 4 6 7 5 6 7 6
13 6 5 7 5 5 5 5 7 7 2887 6 5 4 6 5 5 5 6
14 7 6 5 7 5 6 5 5 6 29 7 7 6 6 4 4 7 7 6
15 6 4 6 5 5 6 6 5 7 30 6 6 7 4 5 6 6 7 7

The datasets are divided into two value intervals based on the assessment criteria, as shown in TABLE 2.

TABLE 2. Group of Assessment Criteria on Input Variables
No Value interval Category
1 3-5 Low
2 6-7 High

As shown in TABLE 3, the dataset grouping for the output is divided into two value intervals.

TABLE 3. Group of Assessment Criteria on the Output Variable
No Value interval  Category
1 3-5 Not satisfied
2 6-7 Satisfied

The dataset is normalized according to Table 1 based on the references in Tables (2 and 3), resulting in the table
below.
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TABLE 4. Dataset

No  Alertmess  Fmpathy Reliability Responsibilicy  Result

! High High Low Low ot satisfied
2 High Low High Low Mot satisfied
3 High High High High Satisfied

4 High High High High Satisfied

3 High High High Low Satisfied

6 High High Low High Satisfied

7 High High Low Low Mot satisfied
8 High High High High Satisfied

9 High High High High Satisfied

10 Low Low High Low Mot satisfied
11 High High High High Satisfied

12 High High Low High Satisfied

13  High Low Low High Not satisfied
14  High High Low High Satisfied

15 High Low Low High Not satisfied
16 Low High High High Satisfied

17 High High Low High Satisfied

18 Low Low High High Mot satisfied
30 High Low Low High Mot satisfied

a) Finding the Mean Nilai
Satisfied Class = 24
Dissatisfied class = 6
p(satisfied)(criteria 1) = (5+6+6+6+4+5+6+5+6+6+6+5+6+6+5+6+6+6+5+7+5+6+7+6)/24
=(136)/24
= 5,6666
p(satisfied)(criteria 2) = (4+6+6+6+6+6+7+6+6+6+6+5+6+5+6+6+5+6+7+6+6+6+5+5)/24
=(139)/24
=5,7916
p(satisfied)(criteria 3) = (7+6+7+6+6+7+5+6+7+7+6+6+5+6+7+6+7+7+6+6+6+7+7+7)/24
= (153)/24
=6,3750
u(satisfied)(criteria 4) = (5+7+7+6+7+6+7+7+5+6+6+7+6+7+6+7+6+4+7+4+7+6+6+7)/24
= (149)/24
=6,2083
p(dissatisfied)(criteria 1) = (5+4+5+6+5+6)/6
=(31)/6
=5,1666
p(dissatisfied)(criteria 2) = (6+6+5+5+7+5)/6
= (34)/6
=5,6666
p(dissatisfied)(criteria 3) = (4+7+6+6+5+5)/6
=(33)/6
=5,500
p(dissatisfied)(criteria 4) = (5+5+6+5+5+6)/6
=(32)/6
=5,3333
b) Standard Deviation
o(satisfied) = V(((5-5,6666)"2)+((6-5,6666)2)+((6-5,6666)"2) + ((6-5,6666)"2)
+((4-5,6666)"2)+((5-5,6666)"2)+((6-5,6666)"2) + ((5-5,6666)"2)
+((6-5,6666)"2)+((6-5,6666)"2)+((6-5,6666)"2) + ((5-5,6666)"2)
+((6-5,6666)"2)+((6-5,6666)"2)+((5-5,6666)"2) + ((6-5,6666)"2)
+((6-5,6666)2)+((6-5,6666)2)+((5-5,6666)"2) + ((7-5,6666)2)
+((5-5,6666)"2)+((6-5,6666)"2)+((7-5,6666)"2) +((6-5,6666)"2))
/(24-1)
=+11,332/23
=0,4926
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=0,2426

o(dissatisfied) = V(((5-5,1666)"2) + ((4-5,1666)2) + ((5-5,1666)2)
+((6-5,1666)"2) + ((5-5,1666)"2) + ((6-5,1666)2))

/(6-1)
=2,833/5
=0,5666
=0,32103556
TABLE 5. Capacity Probability Value
Value Alertness Empathy Reliability Responsibility
Satisfied Dissatisfied Satisfied Dissatisfied Satisfied Dissatisfied Satisfied Dissatisfied
uMean 5,6666 5,1666 5,7916 5,6666 6,375 5,5 6,2083 5,3333
oDeviasi™2 0,4926 0,5666 0,4033 0,6666 0,4184 1,1 0,8676 0,2664
cDeviasi 0,2426 0,321 0,1626 0,4443 0,175 1,21 0,7527 0,0709

The probability for the Testing data feature is then calculated. The testing procedure is then carried out using
RapidMiner software and Split Validation. The table below shows the tested dataset testing and the naive bayes
classification design.

TABEL 6. Dataset Testing

No  Alertness  Empathy  Reliahility Responsibility  Result
L High High Low Low ?
2 High Low High Low ?
3 High High High High ?
4 High High High High ?
3 High High High Low ?
6 High High Loww High ?
7 High High Low Low ?
8 High High High High ?
9 High High High High ?
0 Low Low High Low ?
11 High High High High ?
12 High High Low High ?
13 High Low Low High ?
14  High High Low High ?
13 High Low Low High ?
16  Low High High High ?
17 High High Low High ?
18  Low Low High High ?
19 Low High High Low ?
20  High High High Low ?
21 High High High High ?
22 High High High Low ?
23 High Low Lowr High ?
24 High High High Low ?
23 Low High Low Low 7
R e nEe
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FIGURE 2. The Naive Bayes Method Was Designed Using Software
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In Figure 2 (a), the data will be processed using RapidMiner, with the test utilizing split validation provided by
RapidMiner. Then, in stage (b), a split validation process connects the nave Bayes method with the apply model to
determine the accuracy value. After going through the process (Figure 2), the performance vector has an accuracy of
83.33 percent.

PerformanceVector

PerformanceVector:
accuracy: B83.33% +/- 22.36% (mikro: B83.33%)

ConfusionMatrix:

True: Tidak Puas Puas
Tidalk Puas: ] 2
Puas: 3 1a

FIGURE 3. Performance Vector
And the Accuracy Performance value is as follows.

g » 4 g7
7% Performancevector (Performance) @ ExampleSet (Refrieve datasef) Q SimpleDistribution (Naive Bayes)
Text View O Annotations
@ Multiclass Classification Performance O Annotations

@ Table View O Plot View

accuracy: 83.33% +/- 22.36% (mikro: 83.33%)

frue Tidak Puas true Puas class precision
pred. Tidak Puas 9 2 81.82%
pred. Puas 3 16 84.21%
class recall 75.00% 88.89%

FIGURE 4. Accuracy Performance Value

1) There are 9 records with dissatisfied predictions and actual dissatisfaction.

2) There are three records with satisfied predictions and three records with dissatisfied predictions.
3) There are two records with dissatisfied predictions and actually satisfied predictions.

4) There are 16 records with satisfied predictions and actual satisfaction.

The accuracy performance value in the figure explains that a dissatisfied prediction has a value of 9 and a class
precision of 81.82 percent, while a satisfied prediction has a value of 16 and a class precision of 84.21 percent. As a
result, the total Accuracy obtained is 83.33 percent.

CONCLUSION

The accuracy rate was 85.48 percent with a Precision value of 81.08 percent and a Recall value of 93, 75 percent
based on the results of the final test performed on the dataset of the questionnaire sample with the attributes or
indicators of Alertness, Empathy, Reliability, and Responsibility using the Naive Bayes method. The Naive Bayes
method, which has high Accuracy and Recall values, can be used to analyze the level of lecturer satisfaction with
LPPM performance based on the results of testing and application with the help of RapidMiner Software. This
research can be furthered by combining or comparing it to other algorithms.
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