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1. INTRODUCTION

Along with the development and business competition in world trade through a free market
economy and advances in information technology, companies must be able to implement good
business strategies to be able to compete and retain market share. Competition in business cannot
be separated from information technology.

In line with the growth of information technology, data mining is one of the rapidly growing
fields due to the huge need for added value from large-scale databases that is accumulating more
and more. Data mining is a process of exploring the added value that exists in a database by
looking at patterns from the data so as to produce useful information that cannot be found
manually. Data Mining is also known as Knowledge Discovery in Database (KDD) (Virgiawan and
Mukhlash, 2013).

Market basket analysis is generally used as a starting point for seeking knowledge from a data
transaction when we do not know what specific pattern we are looking for. The need for market
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basket analysis begins with the accuracy and benefits it produces in the form of association rules.
What is meant by association rules are patterns of data linkage in the database.

The tendency of customers to buy goods simultaneously is one of the factors in setting the
self-service layout to optimally place goods. A strategic and precise product layout in its
arrangement will be more easily accessible by consumers and will not waste time. For this reason,
it is necessary to create a system model that can determine product layout patterns in
supermarkets by seeking the highest confidence.

2. METHOD
2.1 System Development Methodology

The methodology used in the completion of this research report is the Prototype methodology.
The methods in the preparation of this research were carried out with the right technique so that a
clear and complete picture of the system to be developed was obtained. Some of the techniques
used in this research are as follows:

a. Observation (Observation)

In an effort to collect data and understand the system that is running, the observation
technique is the main technique that is commonly and most often used. This technique
produces data with a very good level of reliability and accuracy. The observation technique
is carried out by observing directly to the object under study so that it can be seen and
understood how the system works. In this case the author makes observations at the
Mariden Store and consumers who shop there to find out the problems they face so that
the author is able to provide some problem solving. This data collection technique was
carried out within 2 weeks during the research process.

b. Interview (Interview)

Interview technique is a technique of collecting data by asking questions or asking
questions directly. These questions were asked to Mariden Store owners and consumers
related to the issues discussed. In this case, the questions and answers were carried out
according to the research needs, namely the market basket analysis data mining
information system at the Mariden Store.

c. Literature Review (library research)

Literature review is a technique of collecting data by reading, quoting, and collecting
theories from books, the internet and studying reference documents and other records that
support the research process.

d. Tools and materials
There are several software and hardware used to support the process of implementing the
Data Mining Market Basket Analysis Information System, namely Software and Hardware

2.2 Research Framework
The research framework can be seen in the following activity diagrams:
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Figure 1. Research Framework

3. RESULTS AND DISCUSSIONS
3.1 Results
The Data Mining process applied in this study uses the Market Basket Analysis (Rule
Association) method with the Apriori Algorithm. The steps in the implementation of the Data
Mining process are data collection, initialization of data, formation of Association Rules, and
drawing conclusions.
1. Apriori Algorithm Search
At this stage, manual calculations are performed using the a priori algorithm by
determining the frequent itemset for each transaction. To perform frequent itemset
calculations, the minimum support and minimum confidence support values are
determined in advance. In this case calculation, the minimum support value is 0.2 (20%)
and the minimum confidence support value is 0.1 (10%). The first step that must be done
after determining the minimum value of support and minimum confidence is to establish a
frequent itemset for 1 itemset.

Table 1.
Formation of frequent itemset for 1 itemset.

Transaction ID  Bread Drinking Soap Shampoo  Snack Cigarette Instant
Product Name water noodles

1 1 1 0 0 0 0 1

1 1 0 1 1 0 0

3 0 0 1 1 0 1 0

4 1 1 1 0 1 0 1

5 0 1 0 0 1 0 0

6 0 0 1 1 0 0 1

7 0 1 0 0 0 1 0

8 0 0 1 1 1 0 3
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Transaction ID  Bread Drinking Soap Shampoo  Snack Cigarette Instant
Product Name water noodles

1 1 1 0 1 1 2

10 1 1 0 0 1 0 0

11 1 0 0 0 0 1 0

12 0 0 1 1 0 0 1

13 1 1 0 0 1 0 0

14 0 0 1 1 1 0 0

15 0 0 0 0 0 1 0

After the table above is complete, the next step is to determine the minimum support and
minimum confidence support which looks like this:

Table 2.
Determination of minimum support and minimum confidence support

Product name

Number of Transactions Containing IF Products/Total

Transactions

Bread 7 16 0.4375
Drinking water 9 16 0.5625
Soap 7 16 0.4375
Shampoo 6 16 0.375
Snack 8 16 0.5
Cigarette 5 16 0.3125
Instant noodles 6 16 0.375

The table above is a frequent 1-itemset that meets the minimum support value. Where the
data above will be used to form a 2-itemset combination pattern starting from the formation of
a 2-itemset combination pattern to the formation of a 3-itemset combination pattern. The
frequent 2-itemset formation is formed by combining items resulting from frequent 1-itemset
calculations that meet the minimum support value that we have determined. The combinations

formed from frequent 2-itemsets can be seen in the table below:

Formation of frequent 2-itemset

Table 3.

Product name

Support

Number of Transactions Containing IF Products / Total

Transactions

Bread,
Water_Drink
Water_Drink,
Bread
Bread, Soap
Soap, Bread

Bread, Shampoo
Shampoo, Bread
Bread, Snack
Snack, Bread

Bread, Cigarette
Cigarettes, Bread
Bread, Instant
Noodle
Noodle_lInstant,
Bread

Water_Drink, Soap

0.375

0.375

0.125
0.125
0.0625
0.0625
0.3125
0.3125

0.125
0.125
0.1875
0.1875

0.125

The frequent 2-itemset calculation table above illustrates the data form of the two-itemset
combination. By setting a minimum support value of 0.2(20%), then the items that meet the
minimum support value can be seen in the table below:
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Table 4.
Formation of frequent 3-itemset
Product name Support
Number of Transactions Containing IF Products / Total
Transactions
Bread, Water_Drink, Soap 0.125
Water_Drink, Soap, Bread 0.125
Soap, Bread, Water_Drink 0.125
Bread, Water_Drink, Shampoo 0.0625
Water_Drink, Shampoo, Bread 0.0625
Shampoo, Bread, Water_Drink 0.0625
Bread, Water_Drink, Snack 0.3125
Water_Drink, Snack, Bread 0.3125
Snack, Bread, Water_Drink 0.3125
Bread, Water_Drink, Cigarette 0.0625
Water_Drinking, Cigarettes, Bread 0.0625
Cigarettes, Bread, Water_Drink 0.0625
Bread, Water_Drink, Noodle_Instant 0.1875
Water_Drink, Instant Noodles, Bread 0.1875
Instant Noodles, Bread, Water_Drink 0.1875
Bread, Soap, Shampoo 0
Soap, Shampoo, Bread 0
Shampoo, Bread, Soap 0
Bread, Soap, Snack 0.125

2. Formation of Rule Association
After the a priori algorithm search is completed, the next step is to find an association rule
that meets the minimum confidence requirements. Formation of association rules by
calculating using association rules A to B. The strength of association rules is seen by
looking at the lift. The table below is a table of candidate Rule Associations consisting of
rules generated from frequent itemset searches. From the rules above that meet the
minimum confidence value, we can see in the table below:

Table 5.
Rule association candidate

Support x _ Fulfil Fulfil

Rule Support Confidence Confidence Tresh Id Threshold Support x
Support Confidence

If Buy Drinking Water Then 0.5625 1 0.5625 Yes Yes
Buy Drinking Water
If Buy Snack Then Buy 0.5 1 0.5 Yes Yes
Snack
If Buy Soap Then Buy Soap 0.4375 1 0.4375 Yes Yes
If Buy Roti Then Buy Roti ~ 0.4375 1 0.4375 Yes Yes

This table is a table of candidate Rule Associations consisting of rules generated from
frequent itemset searches. From the rules above that meet the minimum confidence value, we
can see in the table below:

Table 6.
Rule Association that meets the minimum confidence value
Support Confidence
Rule Number of Number of Transactions Meet Threshold Support
Transactions  Containing IF Products / Support X xConfiden
Containing IF Number of Transactions Confidence ce
Products /Total Containing THEN Products
Transaction
If Buy Breadthen 0.375 0.66666667 0.25 Yes Yes
BuyDrinking
water
If Buy Air_Minum 0.375 0.85714286 0.321428571 Yes Yes

Then Buy Roti
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Support Confidence
Rule Number of Number of Transactions Meet Threshold Support
Transactions ~ Containing IF Products / Support X xConfiden
Containing IF Number of Transactions Confidence ce
Products /Total Containing THEN Products

Transaction
If Buy BreadThen 0.125 0.28571429 0.035714286 Yes Not
Buy Soap
If Buy Soap Then Buy 0.125 0.28571429 0.035714286 Yes Not
Bread
If Buy BreadThen 0.0625 0.16666667 0.010416667 Not Not
Buy Shampoo
If Buy Shampoo Then 0.0625 0.14285714 0.008928571 Not Not
Buy Roti
If Buy BreadThen 0.3125 0.625 0.1953125 Yes Yes
Buy Snack
If Buy SnackThen Buy 0.3125 0.71428571 0.223214286 Yes Yes
Roti
If Buy BreadThen 0.125 0.4 0.05 Yes Yes
Buy Cigarettes
If Buy Cigarettes Then 0.125 0.28571429 0.035714286 Yes Not
Buy Roti
If Buy BreadThen 0.1875 0.5 0.09375 Yes Yes
Buy Noodle_Instan
If Buy Noodle_Instan 0.1875 0.42857143 0.080357143 Yes Yes
Then Buy Roti
If Buy Air_Minum 0.125 0.28571429 0.035714286 Yes Not
Then Buy Soap
If Buy Soap Then Buy 0.125 0.22222222 0.027777778 Yes Not
Air_Minum

4. CONCLUSION

The conclusion that can be drawn in this study as described in the previously discussed
chapters is that this system makes it easier for shop owners to arrange the layout and find out what
items are often purchased at the same time. This system makes it easier for consumers to find
goods by knowing the position of the goods without having to ask. The Market Basket Analysis
(Rule Association) method with the Apriori Algorithm can be used to help Mariden Stores find out
consumer buying patterns and items that are often purchased by consumers.
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