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Abstract. Catalogues are the media that companies use to promote their products or services. Since catalogue
is one of marketing media, the first essential step before designing product catalogue is determining the market
target. Besides, it is also important to put some information that appeal to the target market, such as discount
or promos by analysing customer pattern preferences in using services or buying product. This study conduct
two data mining technique. The first is clustering analysis to segment customer and the second one is
association rule mining to discover an interesting pattern about the services that commonly used by the
customer at the same service time. Thus, the results will be used as a recommendation to make an attractive
marketing strategy to be put in the service catalogue promo for a laundry in Sleman Yogyakarta. The
clustering result showed that the biggest customer segment is university student who come 3 until 5 times in
a month on weekends, while the association rule result showed that clothes, shoes, and bed sheet have strong
relationship. The catalogue design is presented in the end of the paper.

1 Introduction
Marketing is an important activity that must be done by a
company in order to maintain the business continuity
process. According to Stanton [1], the definition of
marketing is an overall system of business activities
aimed at planning, pricing, promoting and distributing
goods or services that satisfy the needs of both existing
and potential buyers. Marketing is a company activity
which is directly related to the consumer and the main
purpose of this activity is to maximize the company's
profits. Marketing can be conducted with several ways
and the common one that have been used by lot of
companies is using catalogue.
Catalogues are the media that companies use to
promote their products or services. Catalogues are used to
describe in detail the products or services the company
offers to consumers. It usually produces in a given period,
in which each period issuing different offers. Offers are
usually associated with new products or services, product
or service promos, discounts, or special events. In
designing a catalogue, there are several things that must
be considered by a company. Beside catalogue give the
consumer detail information about products or services,
such as figure, price, detail specification, contact person,
and so on, a catalogue should be also contained some
information that appeal to consumers. To create an
attractive product catalogue, company should know who
the customer is, and what the customer wants. If the
company can design a good catalogue, it can encourage
the customer to look inside the catalogue, and then entice
them to buy the products or use the services offered.
*

One important thing to be succeed in marketing is
knowing the market target [2]. Since catalogue is one of
marketing media, the first essential step before designing
product catalogue is determining the market target. This
step can be conducted through customer segmentation.
Segmentation is greatly embedded in a marketing strategy
because different customer groups will require a different
marketing mix [3]. Customer or market segmentation is
the division of the market into different customer groups
where specific customer groups can be selected as market
targets to be achieved with a specific marketing mix [4].
After knowing the consumer group who became the target
market then the marketing strategy, in this case is the
catalogue contain and design, can be adjusted.
In designing product or service catalogue, it is very
important to put some information that appeal to the target
market, such as discount or promos. Usually a company
will see the pattern of consumer buying in giving promo
or discount. By analysing the consumer buying pattern, or
in the service industry is about the services that commonly
used by the customer, the company can get valuable
information to make the right marketing strategy.
Examples of discounts or promos given to consumers are
usually a discount on a good or service if it is bought or
used in conjunction with another item or service.
The purpose of this study is to give suggestion related
with the contain and the design of a service catalogue by
conducting customer segmentation and analysing the
services that commonly used by the customer at the same
service time. This kind of analysis can be obtained using
data mining techniques. Data mining is the process of
automatically discovering useful information in large data
repositories [5]. Data mining has been used widely in
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many different scopes of study and one of them is in
marketing. Data mining has several popular techniques
such as clustering analysis and association rule mining.
There are many methods that can be used in clustering
analysis, one of the most popular method is K-means
algorithm. In this study clustering analysis, using Kmeans algorithm, is used to conduct the customer
segmentation, and association rule is used to discover an
interesting pattern about the services that commonly used
by the customer at the same service time, then those
results will be used as a recommendation to make an
attractive marketing strategy to be put in the catalogue.
This study was conducted in a laundry in Sleman,
Yogyakarta. The rest of this paper is organized as follows,
Section 2 present the literature review, Section 3 presents
the research method related to this study, Section 4 shows
the results and discussion. The concluding is finally made
in Section 5

four customer types including loyal customers, potential
customers, new customers and lost customers. The
marketing strategy for each customer types was also
developed
2.2 Association Rule Mining
Association rule mining can be illustrated as follows,
suppose that the set I=(i1,i2,…,ik) is the total number of
items. The item set X and Y are part of the total set I. If Y
happen in one transaction when X happens, as association
rule can be expressed as [16]. In market basket analysis,
association rule can be can be express as “A customer who
buys product X1 and X2 will also buy product Y with
probability c%” are found [17]. For example, in a
restaurant egg and coffee may be ordered together
primarily between 7 am and 11 am, and maybe turkey and
pumpkins are sold at the same time in the week before
Thanksgiving [18]. In service industry, association rule
mining can be express as a customer who use a certain
service will also use another service at the same service
time.
The strength of an association rule can be measured in
terms of its support and confidence. Tan et al. [5] explain
that support determines how often a rule is applicable to a
given data set. A low support rule is uninteresting from a
business perspective and sometimes it will be eliminated.
While, confidence determines how frequently items in Y
appear in transaction that contain X, the higher the
confidence the more likely it is for Y to present in
transaction that contain X. The formal definitions of these
metrics are

2.1 Clustering Analysis using K-means
Algorithm
Clustering analysis is the process of identifying natural
groupings or clusters within multidimensional data, based
on some similarities, like Euclidean distance [6]. Its main
purpose is to group samples with the same statistical
characteristics together into same cluster in order to
achieve higher similarities within same cluster, also there
are more significant differences between different clusters
[7]. There are many methods that usually used to deal with
clustering problems, however K-means is the most widely
used clustering method even though it was proposed over
50 years ago [8].
K-means was firstly proposed by MacQueen in 1967
[9,10]. K-means algorithm is also well known for its
efficiency in clustering large data set [11]. K-means
algorithm is easy to be implemented and computationally
efficient [5,10,12]. The K-means algorithm starts with K
cluster centroids, which are initially randomly selected or
derived from some a priori information. Each point in data
set is then assigned to the closest centroid, and each
collection of points assigned to a centroid is a cluster. The
centroid of each cluster is then updated based on the point
assigned to each cluster. This process is repeated until no
point change clusters, or equivalently, until the centroids
remain the same [5].
Some scholars have already used K-means algorithm
to conduct customer segmentation [13-15]. Hosseini et al.
[13] used K-means to classify customer product loyalty
under business to business concept in a company in Iran.
It used K-means algorithm with K-optimum according to
Davies–Bouldin Index. The results show that with this
method the company was able to assess customer loyalty
with a better marketing strategy compared to most other
companies in Iran. Hong & Kim [14] integrated selforganizing map and K-means algorithm to segment
customer based on customer’s psychographic data for an
online store to offer customized marketing. Wei et al. [15]
also combined K-means algorithm and self-organizing
map (SOM) to segment customer and develop marketing
strategy in a hair salon in Taiwan. The results indicated
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Some scholars have applied association rule mining.
Abdulsalam et al [19] implement association rule mining
which is also known as market basket analysis to reveal
sales pattern in a supermarket. This study showed rules of
purchasing one product would lead to the purchase of
another product. This study concluded that apple and
chocolate had strong correlation. This information helps
the company to create marketing and advertising
strategies that outshine the competitors. Verma et al. [20]
apply association rule mining to find out the pattern
incidents in a steel plant in India. Czibula et al. [21] used
association rule to predict defect of a software system in
order to conduct continuous improvement. Kumar, &
Toshniwal [22] apply data mining techniques to analyse
data related with road accident in India. Cluster analysis
was used to cluster the accident data, then association rule
mining was used to identify the situation when an accident
occurred in each cluster. The results can be used to make
some preventions for each different categories, thus it can
minimize the number of accidents happened.
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3 Research Method

1 consist of 59 cluster members, cluster 2 consist of 38
cluster member, and cluster 3 consist of 3 cluster
members. Table 2 gives the detail cluster profile.

The research was conducted in laundry “A” in Sleman
Yogyakarta. The data consist of 100 data from customer
of the laundry and collected using questioner. This
research consists of three steps, the first step is clustering,
the second step is association rule mining, and the third
step is designing the content of service catalogue that
contain an interesting information based on the result of
clustering and association rule analysis. Clustering is used
to segment the customer and association rule mining is
used to know the several services of the laundry that
commonly used by the customer at the same service time.
The laundry that become the object of this research offer
laundry service such as clothes, bed sheets, blankets,
shoes, dolls, bag, curtain, prayer kit, and so on. The result
from clustering and association rule than will be used to
create suitable business strategy for a certain customer
segment. The business strategy than will be put in the
service catalogue of the laundry. Software SPSS was used
to apply K-means clustering and Rapid Miner was used to
apply association rule mining. The research step for this
study is represented in Figure 1.

Table 1. Davies Bouldin Index for K optimum
Number of cluster (K)
2

DBI
1,126

3
4

1,022
1,210

5

1,338

All of the member in cluster 1 are university student
and dominated with customer with arrival frequency 3
until 5 times per month, come in weekend (Friday,
Saturday, and Sunday), and the weight of the laundry is
around 4 until more than 5 kg. Gender is not included as
the attribute in this analysis but for additional information
cluster 1 is dominated with female. Cluster 2 is also
dominated with university student who come in weekdays
(mostly on Monday, Wednesday, and Thursday) with
weight of the laundry less than 3 kg. For cluster 2 there is
no dominated arrival frequency. Half of the customer
come 3 until 5 times per month, half of them come once
until twice per month. It dominated with male.
Meanwhile, cluster 3 is dominated with businessman, and
civil servant. There is no dominated arrival frequency,
day, and laundry weight for this cluster. In all cluster,
there is no significant difference or dominated arrival time
(morning, afternoon, evening). Thus, arrival time is not
important attribute to be considered in this analysis.
The clustering result shows that the biggest customer
segment (more than 50%) is university student who
mostly come in weekend, with arrival frequency 3 until 5
times per month and weight of the laundry around 4 until
5 kg. This result is an important pattern than can be a
useful information to create the business strategy.
4.2 Association rule mining
This step was conducted to reveal the customer pattern in
using services offered by the laundry. To get the
information, the customer was asked related with what
kind of services that they used by filling the questioner.
The data was transform into binary form, 0 for not using
the service and 1 for using the service. Then the binary
data was put into Rapid Miner software. Minimum
support used was 5% and minimum confidence used was
5%. There were several rules generated, however only 8
rules had lift ratio bigger than one. Lift ratio measure the
correlation between item set and it can use to measure the
importance of the rule. Greater lift ratio indicates stronger
associations, the highest lift which means highest
correlation [23,24]. From the 8 rules, there are 2 rules
which have high support and confidence value, as follows

Fig 1. Research step

4 Result and Discussion
4.1 Clustering Analysis
In this step, laundry customer was segmented based on
several attributes including occupation, arrival frequency,
arrival day, arrival time, and laundry weight. Several
number of cluster (K) were implemented and Davies
Bouldin Index (DBI) was used to evaluated the
performance. Lower DBI index indicates better result.
Table 1 shows the DBI value for each K.
Based on those result, K=3 has the smallest value of
DBI, it means that the best cluster number for this data is
3. Thus for the next step, the data is divided into 3 clusters.
The cluster centroid and the Euclidean distance were
calculated by the software. The results showed that cluster

bed sheet, shoes  clothes (s:10%, c:91%)
clothes  shoes

3

(s:10%, c:90%)
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The first rule means 10% of all transaction contain bed
sheet, shoes and clothes and 91% of the transaction have
the item bed sheet and shoes also contain clothes. While,
the second rule means 10% of the transaction contain
clothes and shoes, and 90% of the transaction have item
clothes also contain shoes. This result shows that the tree
items clothes, shoes, and bed sheet have strong
relationship.

5 Conclusion
From the clustering result it can be concluded that the
biggest customer segment is university student who
mostly come 3 until 5 times in a month on weekends and
with weight of the laundry 4 until 5 kg. From the
association rule it can be concluded that clothes, shoes,
and bed sheet have strong relationship. These important
results then used to create service catalogue promo as
illustrated in Figure 2. For further research it is better to
conduct preliminary study to determine the attributes in
order to get a good clustering result. It is better to have
more than 100 respondents so the information about
customer preferences in using services or products will be
better. This kind of analysis can be developed in other
service industry or product and can help the owner of a
business to create a suitable business strategy for the
target market which can beat the competitors.

4.3 Service catalogue design
This step is conducted to design the content of laundry
“A” catalogue service that contain an interesting
information based on the result of the clustering and
association rule analysis. Catalogue should inform the
detail information about the service offered and also some
interesting information which can attract the customer to
use the service. This study is not designing the whole
catalogue service, but only the attractive part of the
catalogue that contain promos.
From the previous analysis, it can be known some
important information. Not all the information is used on
designing the contain of the catalogue, but only the most
attractive one. Clustering analysis show that the biggest
customer segment (more than 50%) is university student
who mostly come on weekends with weight of the laundry
4 until 5 kg for each customer. The attractive information
here is the weekend; it means that this laundry will be very
busy on the weekend. To create an attractive business
strategy and to reduce workload on weekend this laundry
can give a discount for student who come on weekdays.
By analysing the data, it is known that customer rarely
come on Tuesday. So, this laundry can give discount for
student who come on Tuesday with minimum laundry
weight 4 kg.
From the association rule mining, it is known that
clothes, shoes, and bed sheet has strong relationship. To
create an attractive business strategy, by combining the
clustering result, this laundry can make a packet promo
for this three items. For example, free washing shoes for
customer who have already came to wash the clothes 5
times in a month with minimum weight of the laundry 15
kg or free washing bed sheet for customer who wash
clothes minimum 5 kg and one pair of shoes. The
illustration of the catalogue service promo is shown in
Figure 2.
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