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ABSTRACK
Utilization of consumer purchase data fo increase the competitiveness of a company is a necessify. In
defermining consumer purchasing patterm at UD Barokah used RapidiMiner Studio fool which apply
Frequent Pattern Growth Algorithm (FP Growth). From the various experiments that have been done,
the number of rules with mimimum support 40% and minimum confidence 8§5% as many as 7 rule.
Business strategies that can be applied next based on the pattern of consumer purchases are: increase
inventory items, arrange a good layout with approaches on items that have high confidence value

Keyword: Association rules, Data Mining and FP Growth Algorithm
JEL Code: M31

INTRODUCTION

Utilization of Information Systems on every line of life 1s commen, as has been done by UD
Barokah located in the city of Bogor. By utilizing a computerized information system, it is expected to
facilitate UD Barokah in collecting data and storing various sales data.

The data that has been collected and stored now 1s only used for the purpose of sales report
and profit and loss statement. Though the data can be ufilized to the maxinmum by doing further data
processing so that obtained a new information in terms of decision making on the next business
strategy.

Association Rule Mining i1s a data muning technique for finding associative miles between
combinations of items. The association rule function is often called market basket analysis, which is
used to find relationships or correlations between sets of items. Market Basket Analysis is an analysis
of customer buying habits by finding associations and correlations between different items that
customers place in their shopping carts. Thus function 1s most widely used fo analyze data in terms of
marketing strategy, catalog design, and business decision making process.

Association miles capture items or evenfs in large fransactional data With advance
technology, sales data can be stored in large mumibers called data buckets. Association mles defined in
data buckets, vsed for promotional purposes, catalog design. customer segmentation and marketing
targets. Traditionally, association rules are used to find business trends by analyzing customer
transactions.

LITERATURE REVIEW
The FT-Growth algorithm is an alternative algorithm that can be used to deternune the most
common set of data in a dataset (Sanmel, 2008) and the enhanced of apriori algorithm so if 1s better

than the previous one (Erwin, 2009

Some researches on finding patterns that have been done, are:

3. Raorane A A Kulkarni RV, and Jitkar B.D, Association Rule Extracting Knowledge Using Marker
Baskat Analysis. The objective of this paper is fo analvze the huge amount of data therebwy
exploifing the consumer behavior and make the correct decision leading to competitive edge over
nvals. Experimental analysis has been done emploving association rules using Market Basket
Amnalysis to prove its worth over the conventional methodologies.
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b. R-H Lin Potential use of FP-growth algorithm for identifving competitive suppliers in SCM.
This paper aims at contributing an effective method that combines an FP-growth algorithm with
set theory to idenfify the primary and secondary suppliers. An example of the proposed method
to find key suppliers is presented, and the results show the proposed method to be effective.

c. Li-Juan Huang FP-Growth Apriori Algorithm’s Application in the Design for Individualized
Virfual Shop on the Internet. This paper firstly points out there are two deficiencies of traditional
apriori algorithm: Secondly it infroduces an improved aprioni algorithm so called FP-growth
apriori algorithm that will help resolve two neck-bottle problems of traditional apriori algorithm
and has more efficiency than original one. Lastly. based on huge consumers’ data from a famous
business website of book. this paper applies FP-growth apriori algorithm to design individualized
virtual shop on the Internet. The individualized virtual shop can not only help to realize one-fo-
one marketing strategy. increase purchasing infterest and lovalty of the consumer to virtual shop.
but also make wirfual shop gams more profit and more competitiveness. Designing an
mdividualized virtual shop on the Internet 1s an inferesting and tough infernational topic and
applying FP-growth aprior algorithm to design individualized virtual shop on the Infernet is
novel ideal and method. As a result, the research result in this paper is just for reference.

Based on the concept that has been described earlier, the purpose of this research is to analyze
consumer behavior on UD Barokah by utilizing existing transaction data using Frequent Pattern Growth
(FP Growth) algorithm assisted by RapidMiner Studio Tools.

THE METHODOLOGY AND MODEL
Object of research

The object of this research is transactional sales data at UD barokah on May 2017, The
research method vsed is KDD (Knowledge Discovery in Database) process with FP Growth algorithm
applied on RapidMIner Studio tools.

The Enowledge Discovery in Database process includes several stages, starting from the data
collection stage, followed by data selection. data transformation data mining and data evaluation.
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Picture 1. KDD process’s steps
[Kusrini, 2009]

THE FINDINGS
Stages of research using KDD process are:
a. Data collection
The main source data 1s transactional data of May 2017 at UD Barokah Bogor. The data collection
is done by taking the analytical dataset. There are 24 attributes, 23 attributes are items of goods and
1 aftribute is the transaction ID. The dataset used consists of 625 records. The example of the
dafaset can be seen in the table below.
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Table 1. Sample Dataset

Customer Id Coolkang Onl Face Flour Egg Peanut 77
Cus 01 TRUE FALSE FALSE TRUE FALSE
Cus 312 FALSE FALSE FAILSE FALSE TRUE .
Cus 623 TRUE TRUE TRUE TRUE TRUE .

b. Data selection
The transactional data then divided and selected using defined attributes. There are 23 aftributes
used in this analysis, they are : Cooking Oil. Rice, Flour. Egg. Peanut. Green Beans. Wafer,
Biscuits, Instant Noodle, Snack, Coffee. Bread, Mineral Water, Soft Drink. The, Sugar Sand, Red
Sugar . Bath Soap, Toothbrush. Washing Soap, Shampoo. Toothpaste, Fragrances Clothes.

c. Preprocessing / cleaning
In this stage, cleaming 1s focusing on categonized data that have been selected on stage 1. Cleaning
process been done by entering the 23 categories of data into the tool, RapidMiner Studo.

d. Data Transformation
Transformation of data is done by changing the data fvpe on each attribute from the form of integer
to binominal form to facilitate the processing of data in accordance with the processing format in the
tool RapidMiner Studio.

e. Data mining
This step 1s the main process to obfamn the pattern of fransactional data extraction that has been
transformed by applying FP Growth algorithm
Data mining process uses FP Growth algorithm by forming a frequent item set by determining the
value of support and confidence value.

_ Jumiah Transaksl Mengarding A

Suppart(d) =

Tatal Transaksi

Jumlah Transaksi Mengandung A dan B

Confidence = (A = B) =

Jumiahk Transaksi mengenduang A

f. Evaluation
Patterns that have been identified by the system are then translated into a simple form that is easier
to understand.

From the various experiments in analyzing the consumer behavior uses FP Growth algorithm
there are 7 miles with nininmm support 40% and mininmm confidence 85%. In this analysis. there are
3 pattern on consumer behavior exposed with maximal frequencies to 3 item sets as follows:

1. Transaction pattern with 2 item sets
a. Costumer who buy tea. also buy shampoo. This pattern have value of support = 42.6% and the

value of confidence = 85.3%

b. Costumer who buy fragrance clothes. also buy cooking oi1l. This pattern have the value of

support = 39 7% and the value of confidence = 85.5%.

c. Costumer who buy toothpaste, also buy cooking oil with the value of support = 40.6% and the

value of confidence = 85.8%

2. Transaction pattern with 3 item sets
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a. Costumer who buy instant noodle. also buy fragrance clothes and cooking oil with the value of
support = 27.9% and the value of confidence = 85.6%

b. Costumer who buy biscuit, also buy mineral water and cooking oil with the value of support =
27.9% and the value of confidence = 85.4%

c. Costumer who buy biscuit. also buy peanut and cooking oil with the value of support = 28.5%
and the value of confidence = 87.4%

d. Costumer who buy biscuit, also buy tea and cooking oil with the value of support = 25.8% and
the value of confidence = 87.5%

The seven rules observed in detail as below:

Table 2. Extracted Rules

No Premises Conclusion Support Confidence
1; | ‘Tea Shampoo 42.6% 85.3%
2 Instant Noodle, Fragrance Clothes Cooking Oil 27.9% 85.6%
3 Biscuit, Mineral Water Cooking Oil 27.9% 85.4%
4  Fragrance Clothes Cooking Oil 39.7% 85.5%
5 Toothpaste Cooking O1l 40.6% 85.8%
6  Biscuit. Peanut Cooking Oil 28.5% 87.4%
7 Biscuit, Tea Cooking Oil 25.8% 87.5%

Y
ul-l“‘l“ly :-:’: ﬁlll!’{llﬂl
Tesm RRTAR u:umum Sopurm i
Z N T
Picture 2. FP Tree obtained
- "4
L LR LT .
U A ~u N
v v
v
Mt Vo Py Crwatn Awtotiaton
™ '; , ) am CI uh
) o 0
=) v
v
Picture 3. Modelling with RapidMiner Tools
The confidence parameters used are:
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Picture 4. Parameter confidence used

While the support parameters used are:
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Picture 5. Parameter support used

The results of data processing using RapidMiner Stdio (Text View) obtained as shown on picture
below.
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[Faaca Sagai) --> [Manyak] {confisscce: J.0d8)
[Basicait, Eacang Tarah] --> [Minyak] d{confidecce: 0.274
|Bisicait, Tebm] =-> [Minguk] (co=fidence: D.875)

Picture 6. Association Rules Result

SUMMARY AND CONCLUSIONS

The application of FT Growth algorithm can help to analyze the consumer behavior at
UD Barokah by producing 7 Rules with mininmm support 40% and mininmm confidence 85%. As
follow up on these findings, adding inventory items based on the pattern of consumer purchases,
arranging a good layout based on the pattern of purchasing items by placing items that have a high
confidence value in a group.
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