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ABSTRACT

Cafe X is a modern and prominent coffee shop in town that sells specialty
beverage products with a total of 73 variations. Sales transactions that
occurred in March 2021 at that Cafe reached an average of 300 times per
day. All this time, the transaction data is only used to calculate inventory
replenishment and to observe sales profits whereas it can actually be
utilized to reveal information related to customer behavior in buying
products by finding the association or pattern between product sales. The
purpose of this study is to obtain association models between items that
can be used as a base to arrange recommendations for selling beverage
products at Cafe X using a data mining method, namely the association
rules with the Apriori algorithm. The transaction data specified for data

processing are payment transactions of a total of 3,100 data records.
From the analysis results, it is known that there are 8 product association
rules that meet the minimum support of 0.01 and the minimum confidence
of 0.5, which means that these rules can be used as an alternative basis
for determining business strategy at Cafe X. Based on the association
information between products, the customer relationship management
(CRM) strategy that can be applied at Cafe X is the promotion strategy of
product bundling. From a number of recommended bundled products, it
is found that there are opportunities to increase sales for four products,
they are MD001, TH002, LB001, and TUQO1.

1. INTRODUCTION

Coffee is one of the plantation products that have an important position in economic activity in
Indonesia. Coffee also has an important role as an export product in Indonesia's foreign exchange making
[1]. The Global Agricultural Information Network released the 2019 Indonesian Coffee Consumption
Annual Data showing that Coffee Domestic Consumption for the 2019/2020 period of 294 thousand tons
[2]. This shows an increase in coffee consumption of around 13.9% compared to the 2018/2019 period
which was only 258 thousand tons. According to the International Coffee Organization (ICO), the
amount of coffee consumption is more than the amount of coffee produced in the year period of 2017 to
2020 which shows that there are a lot of coffee enthusiasts in Indonesia. The increase in coffee
consumption can be seen in the proliferation of cafe or coffee shop businesses with a modern concept
[3]. The result of Toffin's research with Mix Magazine showed that in August 2019, the number of coffee
shops in Indonesia was more than 2,950 outlets. This means that there is a threefold increase compared
to 2016 when there were only 1,000 outlets [4]. The increasing number of outlets can create intense
competition among similar companies [5]. Based on this, every company must find a strategy for running
its business so as not to lose market share. One of the strategies that can be used to elevate the coffee
business is through the implementation of Customer Relationship Management (CRM) [6]. CRM
techniques can be grouped into three categories, namely strategic, operational, and analytical [7].
Analytical CRM is the process of storing, extracting, distributing, using, and reporting customer data
into information that can be followed up well by the company [7].
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Cafe X sales transactions in March 2021 reached an average of 300 per day. So far, the transaction
data is only used to calculate inventory stock and review sales profits. In fact, the sales transaction data
owned by Cafe X can also be utilized to find out a strategy to develop a business by analyzing customer
satisfaction and knowing what kind of product generates the highest profit. The owner of Cafe X wants
to increase its sales by utilizing the information contained in the transaction data. This study is conducted
using transaction data in order to obtain information related to customer behavior in buying products by
knowing the associations between products (items). Based on this, the research uses the association rule
method to implement the CRM concept. The use of association rules using the Apriori algorithm in this
study is aimed at gaining knowledge related to the association between items in transaction data. This
knowledge is useful in generating sales strategies by adjusting the products offered to customers.
Association rule is a data mining technique to find rules of relationship patterns between items in a large
dataset [8]. The formed association rules can be used to determine Customer Relationship Management
strategies so that Cafe X can increase product sales by providing bundled products. The parameters of
the Apriopri algorithm applied in this research refer to the research developed by Syahru Romadhon and
Kodar [9] which aims to form a combination of food and beverage menus using market basket analysis
techniques by processing product sales transaction data. Those parameters are a minimum support of
22% and a minimum confidence of 30%. Based on the real situation at Cafe X, a problem formulation is
constructed. By paying attention to customer transaction behavior and seeing the opportunity to improve
business strategies, we would like to investigate the implementation of Customer Relationship
Management using data mining to figure out possible recommendations to Cafe X to accelerate their
business development. The aim of this research is to obtain an association model between items that are
used as a basis to establish recommendations for selling beverage products at Cafe X.

2.METHOD
2.1. Data Mining

Data mining is a method of finding interesting patterns and knowledge from large amounts of data
[10]. Data mining is widely used to describe and predict data [10]. An example of the application of data
mining in the field of sales is the market analysis [11]. Market analysis using data mining is a model that
is formed according to the concept that if a customer buys a certain item, they tend to buy another item
[12]. The results of the use of data mining in market analysis can be used to find out customers’ current
buying patterns [12]. The use of data mining can provide information clearly and quickly by utilizing
existing data to prevent errors that are detrimental to the finances of the company [13]. Data mining in
CRM has 4 dimensions, namely customer identification, customer attractiveness, customer retention, and
customer development, these four dimensions are useful in finding customer characteristics that are not
identified in the database [14]. Data mining is used in CRM because it can save analysis costs and analyze
large data quickly [7].

2.2. Association Rule

Association rule is a data mining technique for finding the rules for relationship patterns between
items in a large dataset [8]. The use of the association rule using the Apriori algorithm in this study is
aimed at gaining knowledge regarding the association between items in transaction data. This knowledge
is expected to be used as information in making sales strategies by adjusting the products offered to
customers. The results of the association rule analysis can be used to make marketing strategy policies
or promotional catalog designs [15].

2.3. Customer Relationship Management

CRM is a business strategy that serves to maintain and increase the number of customers [16].
The implementation of the CRM strategy in the company is expected to create a long relationship with
customers. In addition, companies can provide services that meet customer expectations that are in
accordance with customer needs [6]. This study uses analytical CRM because it can store, extract,
distribute, use, and report customer data into information that can be utilized positively by the company
[7]. The purpose of implementing CRM is to minimize costs, namely by doing the right marketing
technique to the potential customer at the right time [7].
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2.4. Customer Portfolio Management

The company's customer portfolio consists of customer classification with one or more
strategically crucial variables [7]. The goals given by customer portfolio management are to optimize
business performance, such as increasing sales and growing profits. This can be done by providing
different product offerings for different customer segments [7].

3.METHOD
3.1. Data Collection

Primary data from historical data belonging to Cafe X is sales transaction data in which there is a
list of items sold, the selling price per item, and the date of the transaction, for one month in March 2021.
The sales transaction considered here is explained as every sales transaction that refers to one payment
transaction for Cafe X’s products made by the customer, where in that one transaction, the customer buys
at least 1 one beverage product.

Secondary data, namely the menu items that are sold can be seen on Cafe X’s website. Table 1
contains several product names of the items sold by Cafe X which are converted into their respective
item codes. In total, there are 73 product items served by the Cafe. Product codes that end in an odd
number are drinks with regular sizes and those that end in an even number are drinks with large sizes
except for 6 products with item codes L001 to L006 are products that have a one-liter size with 6 different
flavors each.

Table 1. Product Item Code
Item Code
SB001 SE001
SG001 VL001
CP001 HZ001
PC001 CLoo1
MDO001 PLOO1
THO01 TLOO1
TG001 MAO001
0Co001 OL001
MRO001 LA001
A001 CA001
KMO002 FWo001
HL002 SC001

From data curation, we can see that products with the item code KKO001 are the most sold products.
The smallest average number of sales of 73 products is 122 cups per month. Based on this, the
determination of the product that sells the most is the value that has more than 122 cups. There are 9 item
codes that are included in the criteria for the most sold products, namely MD001, TH002, HLOO1,
KK001, KK002, LB001, VL001, LAOO1, and SC001. The criteria for the most sold products will later
be used as a basic consideration for decisions to increase product sales.

Product sales data are obtained from the collection of 3,100 customer transactions within the
observed period. The sales transaction taken is defined as one sales transaction referring to one payment
transaction for Cafe X products made by a customer, where in one such transaction, the customer buys
at least 1 drink product. The following Figure 1 is an example of a display of a sales transaction at the
Cafe.
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Fig. 1. Sales Transaction in the Cafe’s POS

A customer portfolio is a general set of customers that includes a business's entire customer base.
Based on the transaction data collected, there is some information on customers who make transactions
such as the number of products purchased and how to order products. From the data collected, it is known
that the number of purchases made by customers in one transaction is at least one item and at most six
items. Purchase transactions with the same number of one item totaled 868 transactions and more than
one item totaled 2232 transactions. This explains that 72% of 3,100 transactions made purchases of more
than one item with the same product menu or different products. Product orders can be made in three
ways, namely ordering using Grab, ordering using an application (pre-order), and direct ordering at the
cashier (takeaway). Grab orders are orders made through online delivery services. Pre-order orders are
orders made through an application from Cafe X and then use an online delivery service. Takeaway
orders are orders made directly at Cafe X. The most used way for customers to order cafe products is
through the Grab application and pre-orders.

Discussion

The first stage of the experiment started with working on the KDD processes, testing the minimum
support and minimum confidence, determining the association rules, and analyzing the validation results
including the managerial implications.

1. KDD Stages
a. Data Cleaning is removing inconsistent data that occurs due to input errors or missing data. The
transaction data collection results are obtained in full from Cafe X so that the data cleaning
process does not need to be carried out.

b. Data Integration is combining data sources from several data storage areas to help reduce
redundancy and inconsistency in data. The data collection process at Cafe X only comes from
one data storage source, namely the cash register usually known as point of sale (POS) which
stores all transaction data so that the data integration process is not carried out and it is ensured
that there is no repeated or redundant transaction data.

c. Data Selection is used to reduce repetitive data and transaction data. Transactions containing
purchases with the same item code only need to be written down once. For example, in one
transaction where there are two purchases of products KK001 and KK001, only one item code
KKO001 should be written in the stored data.

d. Data Reduction is executed to delete transactions that have only one type of item code in the
stored data. This is because transactions with only one item are not affected by the purchases of
other items and then do not affect the purchases of other items. This is required to narrow the
solution to the association between products only.
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e. Data Preprocessing is processing the data attributes needed in data mining. The attribute used in
the preprocessing data in this study is the item code in one transaction. The types of data
contained in sales transactions at Cafe X are at least 1 product item and at most 6 product items
in every sales transaction. The transaction data used in the processing are 983 out of a total of
3,100 transactions. These 983 data are restricted to data that has the number of transactions with
more than 1 item only. This study focuses on finding the relationship between items therefore
data containing only 1 item is not taken into account in data processing. Examples of input data
after preprocessing are shown in Table 2.

Table 2. Preprocessing Data

No Product

1 2 3 4 5 6
1 KK001 KKO002
2 KK001 KKO002
3 KK001 KKO002
4 MD002 MG002 KKO002
5 MD002 MG002 KKO002
6 KK001 LB001 SC002
7 KMO001 KKO001 SC001
8 MT001 KKO001 KKO002 LAO001 SCO001
... MDO001 O0OC002 KK001 LA001 LAO002
983 MDO001 MDO002 MTO001 KKO001 KKO002 LAO001

2) Minimum Support Trial

The minimum support that will be tested is from 0.01 to 0.09 with a minimum confidence of 0.5.
Table 3 displays the result of the minimum support test. We have 5 values of minimum support with
1 rule, 2 with 2 rules, and one each with 3, 4, and 8 rules.

Table 3. Recapitulation of Minimum Support Trial
Minimum Support  Minimum Confidence (0.5)
0,01 8 rules
0,02 4 rules
0,03 3 rules
0,04 2 rules
0,05 2 rules
0,06 1 rule
0,07 1 rule
0,08 1 rule
0,09 1 rule
0,1 1 rule
0,11 no rule (0)

3) Minimum Confidence Trial

The minimum confidence that will be tested is from 0.1 to 0.9 with a minimum support of 0.5. Table
4 shows the result of the rules from the trial of each minimum support.

Table 4. Recapitulation of Minimum Confidence Trial

Minimum Support  Minimum Confidence (0.5)

0,1 35 rules

0,2 26 rules

0,3 21 rules

0,4 11 rules

0,5 8 rules

0,7 2 rules

0,8 2 rules

0,9 2 rules
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1 no rule (0)
0,7 2 rules
0,8 2 rules

Determine the minimum value of support
and minimum confidence

A 4

Scan the transaction data

A

Generate support for every product item

Support >=0.01? No—» Remove the item —

Yes

v

Select item as the frequent item-set

A 4

Calculate the confidence value

-No—» Remove the subset

Confidence >= 0.5?

Yes
/ Selected rules(s) /
\ 4
End
Fig. 2. Apriori Algorithm Flowchart

4) Association Rule

The algorithm used in the association rule is the Apriori algorithm built in Python. Figure 2 describes
the procedure of the Apriori algorithm implementation.
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Discussion

The rules that have been obtained from the processing results are in the form of code items along

with their support, confidence, and lift values. These values are important information for measuring the
level of association between items. Therefore the result of rules can be explained based on association
rule theory in which the minimum support of 0.01 and minimum confidence of 0.5 are acknowledged as
the set value here [17, 18]. The following are the final result of the rules:

1.

Antecedents TUOOL and consequents KKO0O1 with support 0.01 (1%) and confidence (0.92) 90%
explains that 1% of all data transactions containing items TU001 and KK001 were purchased together
by customers and 90% of customers who purchased item TU0OL1 will buy item KKO0O1 too. The
resulting lift is more than one, namely 1.88. The lift value is said to be valid based on determined
support and confidence then the rules with antecedents TUOO1 and consequents KK001 can be used
as a recommendation.

Antecedents L003 and consequents L001 with support 0.01 (1%) and confidence (0.91) 90% explains
that 1% of all data transaction containing items L003 and LOO1 purchased jointly by customers and
90% of customers who purchased item L003 will also purchase item LO01. The resulting lift is more
than one, namely of 24.23. The lift value is said to be valid based on defined support and confidence.
So the rules with antecedents L003 and consequents L001 can be used as another recommendation.

Antecedents LB0O01 and consequents KKO001 with support 0.04 (4%) and confidence (0.62) 62%
explains that 4% of all data transactions containing items LB001 and KK0O01 were purchased together
by customers and 62% of customers who purchased item LB001 will also buy item KKO0O1. The
resulting lift is more than one, namely 1.28. The lift value is said to be valid based on selected support
and confidence. So the rules with antecedents LB001 and consequents KKOO1 can be used as a
recommendation.

Antecedents SG001 and consequents KK001 with support 0.01 (1%) and confidence (0.60) 60%
explains that 1% of all data transactions containing items SG001 and KK0O01 were purchased together
by customers and 60% of customers who purchased item SG001 will buy item KKO001 too. The
resulting lift is more than one, namely 1.23. The lift value is said to be valid based on determined
support and confidence therefore the rules with antecedents SG001 and consequents KK001 can be
used as a recommendation to be applied at the Cafe.

. Antecedents TH002 and consequents KK001 with support 0.05 (5%) and confidence (0.58) 58%

explains that 5% of all data transactions containing items TH002 and KK0O01 were purchased together
by customers and 58% of customers who purchased item TH002 as well will buy item KKO0O01. The
resulting lift is more than one, namely 1.19. The lift value is said to be valid based on selected support
and confidence. So the rules with antecedents TH002 and consequents KK001 can be recommended.

Antecedents TG002 and consequents KK001 with support 0.02 (2%) and confidence (0.55) 55%
explains that 2% of all data transactions containing items TG002 and KK0O01 were purchased together
by customers and 55% of customers who purchased TG002 items as well will buy item KKO001. The
resulting lift is bigger than one, which is 1.13. The lift value is considered to be valid based on the
support and confidence picked. So the rules with antecedents TG002 and consequents KK0O1 are
good to be applied as the Café’s sales strategy.

. Antecedents MT001 and consequents KKO001 with support 0.01 (1%) and confidence (0.53) 53%

explains that 1% of all data transactions containing items MT001 and KK001 were purchased together
by customers and 53% of customers who purchased item MTO001 will also buy item KKO0O1. The
resulting lift is greater than one which is 1.08. The lift value is said to be valid based on selected
support and confidence then the rules with antecedents MT001 and consequents KKO001 are great to
be implemented.

Antecedents MDO001 and consequents KK001 with support 0.10 (10%) and confidence (0.50) 50%
explains that 10% of all transaction data containing items MDO001 and KKO001 purchased online
shared by customers and 50% of customers who purchased the item MDO001 will also purchase item
KKO001. The resulting lift is bigger than one, namely 1.02. The lift value is known to be valid based
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on defined support and confidence therefore the rules with antecedents MD001 and consequents
KK001 can be used as the 8" recommendation to be applied at the Cafe.

Table 5 shows the results resume of the data processing according to the flowchart in Figure 2.
Table 5. Results of Apriori Algorithm Rules

No. If Antecedents, then Consequents Support Confidence Lift
1 If buy TU001, then buy KK001 0,01 0,92 1,88
2 If you buy L003, then buy L001 0,01 0,91 24,23
3 If buy LB0O1, then buy KK001 0,04 0,62 1,28
4 If buy SG001, then buy KK001 0,01 0,60 1,23
5 If you buy TH002, then buy KK001 0,05 0,58 1,19
6 If buy TG002, then buy KK001 0,02 0,55 1,13
7 If buying MT001, then buy KK001 0,01 0,53 1,08
8 If you buy MDO001, then buy KK001 0,10 0,50 1,02

Validation analysis is accomplished by conducting a survey to evaluate strategies arranged according
to the results in Table 5. The survey was run by distributing questionnaires through online forms to loyal
customers of Cafe X. The results of the survey were processed using the SPSS application, to evaluate
its validity, reliability, regression, and hypotheses. Based on the survey results, it is known that
respondents strongly agree with the given recommendations and choose some of the recommended
bundled products. The prioritized results of the most selected products in the recommendation are shown
in Figure 3.

2500 -
2232
2000 4
1500 -
® Number of Sales
1000 - 868 Transactions
(Transaction
Receipt)
500 -
0 - Result of Rules
Product Order = 1 Product Order > 1
Fig. 3. Frequency of Recommended Bundled Products

The opportunity for possible sales increase can occur through the following schemes of
recommended bundled products:

1. MDO001 and KK001 product packages will increase MDOQO01 sales.
2. TH002 and KK001 product packages will increase TH002 sales.
3. LB001 and KK001 product packages will increase LB001 sales.
4. TUO0O01 and KK0O01 product packages will increase TUOO1 sales.

Based on the results to test the variables, Cafe X may implement a predetermined bundle promotion
strategy. Cafe X customers are interested in bundled products because the products offered are in
accordance with their preferences. Concluding from the priority of Cafe X's customers in choosing
bundle product menus, Cafe X may consider the four product bundles mentioned above so that Cafe can
increase its product sales.
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4. CONCLUSION

Research on Cafe X has the aim of obtaining an association model between items that can be used
as a basis for determining beverage product sales recommendations by taking into account the concept
of customer relationship management. The association model was obtained by processing Cafe X
transaction data using the Apriori data mining algorithm using the minimum support requirement of 0.01
and minimum confidence of 0.5. It is found that there are 8 association rules.

The results of the various tests of minimum support values show that the greater the value, the
fewer the number of rules generated. This happened due to there are fewer items that pass the selection
into the frequent itemset. Based on the results of the obtained association rules, the association between
Cafe X items can be revealed so that these results can be used in making marketing strategies according
to the concept of customer relationship management through offering bundled products to customers.

Recommendation validation is carried out using a customer survey, along with its validity,
reliability, regression, and hypotheses test. From a number of recommended bundled products, it is
known that there are opportunities to increase sales for four products, namely MD001, TH002, LB001,
and TUQOL.

The following are some suggestions that can be used for further research development. First to use
more transaction data related to data processing. This was done with the hope that the determination of
the frequent itemset could be developed, thereby increasing the accuracy of the model being built. Second
to conduct validation through direct implementation in the field so that the dynamics of using research
results can be known in real terms.
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