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Abstract

Customer loyalty is very important for the survival of the company. Because with
customers who have customer loyalty, they will make purchases regularly. Customer
loyalty needs to be maintained to increase profits. The method is to classify loyal
customers with non-loyal ones, in order to retain loyal customers and set strategies for
non-loyal customers. The method used is classification with random forest with cleaning
stages that can clean data from noise or empty data or data that does not match, selection
that can select some data to be processed for classification, transformation that can
change data into two or three formats, classification with random forest with split
validation using testing data and training data and with rapidminer software. Evaluation
by checking the results of the classification with random forest in the form of accuracy,
precision, recall, and AUC. The results of the classification show from the accuracy table
that the prediction of loyal and true loyal customers is 129 more than the prediction of
not loyal and true not loyal customers which is 32. The accuracy result is 96.41% which
shows that the data is really accurate with very high results. The recall result is 98.47%,
while the precision result is 96.99%.

Keywords: random forest, customer loyalty, classification, prediction, non loyal

1. Introduction

The development of technological progress and tight market competition means that
today's businesses are required to shift their company's attention from products to
customers. [1]. Customer retention is a measurement focus in an industry with increasing
competition. [2]. Customer satisfaction has a significant influence on customer loyalty
and customer satisfaction is also a measure of customer loyalty to a company [3].
Research into customer loyalty is urgent.

The main components of the fourth industrial revolution include artificial intelligence
(Al), the Internet of Things, and big data [4]. Al (artificial intelligence) based predictive
methods are currently being used to increase customer loyalty [5]. Customer data contains
valuable insights into customer behavior and preferences that can lead businesses to
effective personalized marketing and service optimization [6]. Optimal business benefits
can be achieved by capturing customer data and producing important information [7].

The purpose of this research is to apply machine learning classification techniques to
predict customer loyalty in companies so that companies can use the results to create
possible solutions for customer relationship management. [8]. This study also aims to
investigate the main factors that influence customer loyalty [9]. The resulting model can
predict customer loyalty by looking at existing feature criteria and become a decision
support system for management [10]. These findings confirm that machine learning
approaches can be used to understand patterns in greater depth [11].

Random Forest predicts the response based on the most frequently occurring class as a
result of predictions from k classification trees [12]. The selection of random forest for
customer loyalty prediction classification because in several studies it produces a high
percentage. The research on telecommunications customer loyalty produces an accuracy
value of 81% and an ROC AUC value of 0.89 [13]. Customer loyalty research at
insurance companies produces accuracy values above 90% and AUC values above 0.90
[14].
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2. Research Methodology
The research methodology used is taken from previous research, ty [15]:
(@) Cleaning i
Cleaning is performed on data that is mixed with noise, such“as incomplete or empty
information, namely 0, as well as data that is inconsistent with other information, and
data that has deficiencies or is duplicated.
(b) Selection
Information was obtained from previous research involving 238 data and utilizing
several characteristics, such as age, annual income, number of transactions, location,
shopping frequency, and loyalty level.
(c) Transformation
Transformation that can change data into two formats. Data changes in each attribute
or feature section are divided into two categories as shown in table 1.

Table 1. Transformation

Age Teenager <=25
Mature >25
Annual income Big >=50.000
Small <50.000
Purchase amount Much >=500
Less <500
Purchase frequency Often >=15
Seldom <15
Loyalty score Loyal >=5
Not loyal <5

(d) Classification
Classification with random forest with split validation using testing data and training
data and with rapidminer software

(e) Evaluation
Evaluation by checking the results of the classification with random forest in the
form of accuracy, precision, recall, and AUC.

3. Results and Discussion
The existing data is comprehensive, there is no need to clean it completely because
it has been used in previous research. Data classification using split validation.

Table 2. Customer Loyalty Data

Age Annual Purchase Region Purchase Loyalty Score
Income Amount Frequency
teenager small less North seldom not loyal
mature Big less South often loyal
mature Big much West often loyal
teenager small less East seldom not loyal
mature small less North seldom not loyal
mature Big less West often loyal
mature Big less North often loyal
mature Big much South often loyal
mature Big less West often loyal
mature Big less North often loyal

In table 2, the attributes or features of customer loyalty data consist of age, annual
income, purchase amount, region, purchase frequency, loyalty score. Customer loyalty
data classification modeling with random forest and using rapid miner is shown in Figure
1.
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Figure 1. Modeling with random forest and split validation

In Figure 1, the classification is carried out with solid data with a ratio of 0.3:0.7, which
means that the training data is 30% and the testing data is 70%.

accuracy: 96.41%

true not loyal true loyal class precision
pred. not loyal 32 2 94.12%
pred. loyal 4 129 96.99%
class recall 88.89% 98.47%

Figure 2. Accuracy results

In Figure 2, the accuracy results show a value of 96.41% with 32 predictions of not
loyal and true not loyal and 129 predictions of loyal and true loyal. For the remaining
data, namely 4 predictions of loyal and true not loyal and 2 predictions of not loyal and
true loyal, they do not affect decision making and strategy by management because the
amount of data is small.

precision: 96.99% (positive class: loyal)

true not loyal true loyal class precision
pred. not loyal 32 2 94.12%
pred. loyal 4 129 96.99%
class recall 88.89% 98.47%

Figure 3. Precision Results

In Figure 3, there is a precision result of 96.99% which shows that the loyal prediction
ratio is positive compared to the overall positive predicted results.

recall: 98.47% (positive class: loyal)

true not loyal true loyal class precision
pred. not loyal 32 2 94.12%
pred. loyal 4 129 96.99%
class recall 88.89% 98.47%

Figure 4. Recall Results

In Figure 4, there is a recall result of 98.47% which shows that the ratio of positive loyal
predictions compared to the total data that is truly positive. In Figure 5, there is an AUC
result on the ROC curve of 0.996 which shows good performance of the random forest
classifier in distinguishing positive and negative classes. From the overall results, it was
found that the percentage of accuracy, precision, recall, and AUC had very good values,
which proves that the random forest algorithm can classify customer loyalty data very
well.
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AUC: 0.996 (positive class: loyal)
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Figure 5. AUC Results
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4. Conclusion

The accuracy results show a value of 96.41% with 32 predictions of not loyal and true
not loyal and 129 predictions of loyal and true loyal. The precision result of 96.99%
which shows that the loyal prediction ratio is positive compared to the overall positive
predicted results. The recall result of 98.47% which shows that the ratio of positive loyal
predictions compared to the total data that is truly positive. The AUC result on the ROC
curve of 0.996 which shows good performance of the random forest classifier in
distinguishing positive and negative classes. From the overall results, it was found that the
percentage of accuracy, precision, recall, and AUC had very good values, which proves
that the random forest algorithm can classify customer loyalty data very well. In further
research, it is hoped that the same data can be processed with the same algorithm but with
different validation and addition methods.
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