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Abstract— The right marketing strategy for a company can 

increase revenue for the company. A product will not be bought 

even known if the product sold is not clear its usefulness. 

Therefore, market segmentation is used to predict market 

demand based on market groupings such as Measurability 

(buyer characteristics and characteristics), Accestability 

(segmentation selected by company) and Substantiability (large 

segment and profitable to serve).Customer segmentation is used 

to determine the status of potential customers to choose the right 

market strategy for the company. Clustering method used is 

fuzzy c-means, this method is determined based on the existence 

of each data point by the degree of membership. Segmentation 

using this clustering method will generate customer labels such as 

superstar, golden, typical, occasional, everyday, and dormant. 

Index Terms—Fuzzy C-means, Clustering, Segmentation, 

customer 

I. INTRODUCTION  

 Tight competition business makes many companies begin 

to identify the market that only produce products to be 

marketed in the future. This market share is used to concentrate 

the distribution of products of the region or places of high 

interest to the products. Market segmentation is one of the 

marketing strategies used to enable participants to form a 

strong foundation with respect to achieving the goals of the 

entrepreneur. The current market growth is considered to be a 

lot of changes due to changes in consumer consumption level 

which increased in 2011 by 4.7% higher than the average of 

4.4%, Accompanied by increased community income. 

(Insurance Group 2013). In this case, the management 

company should be able to know the market that will be a 

prospect to sell the product [1]. 

Customer segmentation is a computer-based information 

system used to determine customer loyalty by analyzing data 

transactions owned. The result of this segmentation is to know 

customers who have high loyalty and low loyalty. Calculations 

in segmenting customers using the Fuzzy C-Means Clustering 

Method.  

 

A. Segmentation market  

Market segmentation is a heterogeneous market dividing 

activity from a single product into homogeneous market units. 

Market segmentation is basically a strategy based on the 

philosophy of marketing management whose orientation in 

consumers. There are four ktiteria that must be fulfilled market 

segmentation so that market segmentation process can be 

executed effectively and beneficial for company [9], that is 

1. Measurable, meaning that the market segment can be 

measured, either the magnitude, or the extent and the 

purchasing power of that market segment. 

2. Accessible, meaning that the market segment can be 

achieved so that it can be served effectively. 

3. Large enough (Substantial), so it can be profitable if served. 

4.  Can be implemented (Actjonable), so that all programs that 

have been arranged to attract and serve the market segment 

that can be effective. 

 

B. Clustering 

Clustering is the process of grouping so that all members of 

each partition have an equation based on a matrix given. 6 Data 

objects located within the cluster must have a resemblance 

whereas those not in one cluster have no similarity. Cluster 

analysis or group analysis is a data analysis technique that aims 

to classify individuals / objects into groups that have different 

properties between groups, so that individuals / objects that lie 

in one group will have homogeneous properties. The methods 

in the cluster-based segmentation include iteration, K-means, 

fuzzy C-means, neural network, kohonen, and various other 

cluster techniques [2]. 

 

C. Fuzzy C-Means 

The Fuzzy C-Means method was first discovered by Jim 

Bezdek in 1981, the Fuzzy C-Means method is a clustering 

technique which is the existence of each data point is 

determined by the degree of membership. Fuzzy C-Means 

concept is the first to determine the cluster center, which is 

marks the average location of each cluster. In the initial 

conditions, the center of the cluster is not accurate, each data 

point has a membership degree for each cluster. By fixing the 

cluster center and the degree of membership of each data point 

repeatedly, it will be seen that the center of the cluster will 

move towards the right location. This loop is based on the 

minimization of objective function that describes the distance 

from the data point given to the cluster center which is 

weighted by the degree of membership of the data point [8]. 

The algorithm of Fuzzy C-Means is as follows: 
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1. Determination of the cluster center that marks the average 

location for each cluster, with initial conditions 

inaccurate. 

2. Each data has a membership degree for each cluster. 

3. With loops based on the minimization of objective 

functions, the cluster center and the membership value are 

improved. So the location of the cluster can be in the 

correct position 

D. RFM Method 

RFM method function is to determine the variables to be 

used in measuring the level of purchasing a product by the 

customer. RFM model is a model to determine consumer 

segmentation based on recency, frequency, and monetary.  

1. Recency is the time range (in units of days, months, 

years) of the last transaction made by the consumer until 

now. 

2. Frequency is the total number of transactions or the 

average number of transactions in a period. 

3. Monetary is the average amount of costs consumers 

spend in a unit of time. 

The distribution of customers to the retail company is 

divided into six based on the value of RFM owned by the 

customer [12].  

 

II. METHOD 

The method used in determining attribute is RFM 

(Recency, Frequency, Monetary) method and for clustering 

using Fuzzy c-means method. 

 

A. RFM Method 

Distribution of attributes based on RFM can be found 

based on the following table: 

 

TABLE I 

RFM METHOD 

 

Atribute Variable Domain Value 

Recency Long  

For a while 

Recently  

0 ≤ r < Max_r1 hari 

Max_r1 < r < max_r2 hari 

Max_r2 < 1 

Frequency Rarely 

Rather often 

Often 

Very often 

0 ≤ f < max_f1 transaksi 

Max_f1< f < max_f2 transaksi 

Max_f2< f < max_f3 transaksi 

Max_f3< f 

Monetary  Very low 

Low 

Average 

Rather high 

High 

Very high 

0 ≤ m < max_m1 rupiah 

Max_m1< m < max_m2 rupiah 

Max_m2< m < max_m3 rupiah 

Max_m3< m < max_m4 rupiah 

Max_m4< m < max_m5 rupiah 

Max_m5 < m 

 

From table I , it can be seen that classes that will be used 

in segmenting customers are superstar, golden, typical, 

occasional, everyday, and dormant [11]. 

TABLE II 

CLASS SEGEMENTATION 

 

Customer Class Description 

Superstar  a. Customer with high loyality 

b. High value 

c. High frequency 

d. High transaction 

Golden customer a. Second high value 

b. High frequency 

c. Average transaction 

Typical customer a. Average Value and 

frequency 

b. Average transaction  

Occational customer a. Second lowest frequency 

after dormant customer 

b. Low recency 

c. High expenditure 

Everyday shopper a. Enhancement in 

transaction 

b. Low expenditure 

c. Average to low value 

Dormant customer a. Lowest frequency 

b. Lowest recency 

 

B. Fuzzy C-Means Clustering 

Clustering method which is used is FCM. FCM have 

relations with RFM method to determined attribute that is 

used for clustering. 

 



International Journal of Engineering and Emerging Technology, Vol. 3, No. 1, January—June 2018 

(p-issn: 2579-5988, e-issn: 2579-597X) 

20 

 

START

INPUT DATA

Input Jumlah Cluster, 
pembobot, maks iter, 
error terkecil, fungsi 

objektif awal, iterasi awal

Tentukan matriks partisi random 
awal

Hitung pusat cluster

Hitung fungsi objektif

Hitung perubahan matriks 
partisi

Cek kondisi berhenti ? Perbaharui iterasi t = t + 1

END

SALAH

BENER

 
Fig. 1 Fuzzy C-means flowchart 

 

Algorithm FCM is as follows. 

1. Input data to be grouped,  X is a matrix with size n x m 

(n = number of data samples, m = attribute of each data). 

Xjj i-th sample data (i = 1,2,3, .., n), j-attribute (j = 1,2,3, 

.., m). 

2. Determine the number of clusters (c). The rank for the 

partition matrix (w), maximum iteration (MaxIter), the 

smallest expected error, the initial objective function (Po 

= 0), and the initial iteration (t = 1). 

3. Generate random numbers μik, i = 1,2, .., n; k = 1,2, ..., c 

as elements of the initial partition matrix U. 

4. Calculate the center of the k-cluster: Vkj, with k = 1,2, .., 

c. And j = 1,2, ... m, using the equation (1). 

 

           (1) 

Information :  

Vkj = cluster k center for attribute j 

µik = degree of membership for the sample i in cluster k 

Xij = data  i, attribute j 

1. Calculate the objective function in iteration t using the 

equation (2).  

      (2) 

Keterangan : 

Vkj = center of cluster k for attribute j 

µik = degree of membership for the sample i in cluster k 

Xij = data  i, attribute j  

Pt = objective function in iteration t 

2. Calculate matrix partition changed using equation (3). 

               (3) 

with i = 1,2,3,...n, and k = 1,2,..,c 

Vkj = center of cluster k for attribute j 

µik = degree of membership for the sample i in cluster k 

Xij = data  i, attribute j 

3. Check condition :  

if : (|Pt – Pt-1| < ξ) or (t > MaxIter) then its stopped, if 

not:  

t = t + 1, loop step 4. 

 

III. RESULT AND DISCUSSION 

System description is a figure of the whole process 

performed on the system and modules that will be applied in 

the manufacture of the application. In Figure 2 shows the 

process that occurs from the input process until the output 

process. 

 

IN
P

U
T 1.Pemilihan data

2. Transfomasi data

TglOrderAkhir - Recency

FrekuensiOrder - Frequency

TotalOrder - Monetary

Proses Clustering dengan Fuzzy C-
Means

Output is type of 
segmentation 

customer based on 
category : superstar, 

golden, typical, 
occasional, everyday 

and domant

  

Fig. 2 System description 

 

explained the process begins with data input and 

subsequent preparation of data by selecting data to be used 

and performed data transformation by RFM (Recency, 

Frequency, Monetary) method. The result of the RFM process 

will be clustering process using Fuzzy C-Means method. The 

clustering results are classified by customer segmentation 

based on the level of purchase of output products in the form 
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of customer segmentation based on the level of product 

purchases, namely superstar, golden, everyday, occational and 

dormant. 

A. Case Study 

An example of a calculation using Fuzzy C-Means with 

the input of the RFM value as an attribute. 

1. The first step, perform input data in the form of tables 

that have been made based on Fuzzy RFM 

 

TABLE III 

EXAMPLE DATA 

 

Data R(1) F(2) M(3) 

1 5 7 20000 

2 7 3 78291 

3 9 1 2909 

4 3 6 123211 

5 1 4 23214 

 

1. Secondly, input the number of cluster, weight, max iter, 

smallest error, objective function, and initial iteration.  

2.  

TABLE IV 

ATTRIBUTE DATA 

 

Number of cluster c 3 

Weight 2 2 

Max Iter Maxiter 3 

Error E 0.01 

Objective function P0 0 

First Iteration iter 1 

 

3. Third, rise the number of µik i = the number of data, k = 

the number of cluster. rise data use data random.  

 

TABLE V 

DATA RISEN 

 

I K1 K2 K3 

1 5 14 2 

2 9 17 15 

3 14 15 22 

4 3 4 2 

5 12 6 12 

 

3. Fourth, calculate the center of cluster using equation (1). 

 

TABLE VI 

CENTER OF CLUSTER 

 

i µik Xij Uil 

^w 

Ui2 

^w 

Ui3 

^w K1 K2 K3 R(1) F(2) M(3) 

1 5 14 2 5 7 20000 25 196 4 

2 9 17 15 7 3 78291 81 289 225 

3 14 15 22 9 1 2909 196 225 484 

4 3 4 2 3 6 123211 9 16 4 

5 12 6 12 1 4 23214 144 36 144 

       455 792 861 

 

Result of the center cluster calculated 

 

TABLE VI 

CENTER OF CLUSTER USING RFM 

 

Vkj R1 F2 M3 

1 5.8923 6.7354 26073.5164 

2 2.7340 3.4141 37888.5151 

3 13.4219 2.0754 26558.7584 

 

4. Fifth, calculate the objective function using equation (2)  

TABLE VII 

CLUSTER 1 

 

i cluster 1 

(Xij – Vkj)2 Tot1 

1 0.79 3.22 36887601.46 36887605.47 

2 34.71 14.40 2726665593.51 2726665642.62 

3 23.93 33.58 536594820.04 536594877.55 

4 8.36 0.63 9435690720.14 9435690729 

5 154.30 7.81 8176834.04 8176996.15 

 

5. Seventh,  check the stopped condition. In this step, the 

condition is measured by equation (|Pt – Pt-1| < ξ) atau (t 

> MaxIter). 
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TABLE VIII 

RESULT OF CLUSTERING 

 

i K1 K2 K3 

1 0.32 0.28 0.38 

2 0.38 0.23 0.38 

3 0.23 0.52 0.24 

4 0.36 0.27 0.35 

5 0.03 0.91 0.04 

 

the result already qualified so there is no need for repetition to 

looping step. The iteration is performed only once because the 

result of the first iteration has exceeded the maximum 

previously known iteration. So, the result of this clusering can 

be seen in table 9. 

 

TABLE IX 

RESULT OF CLUSTERING 

 

I K1 K2 K3 

1   X 

2 X   

3  X  

4 X   

5  X  

 

The result of clustering can be known by doing the 

comparison and taken from the most great value. The data 

with the largest value of the comparison result then the data 

included into one cluster such as data 1 included into cluster 

number 3, data-2 in cluster 1, data-3 in cluster 2, data-4 in 

cluster 1, and data-5 on cluster 2. 

 

IV. CONCLUSION 

Market segmentation is customer segmentation based on 

customer loyalty. Basically, consumers in choosing or buying 

something in accordance with their respective behavior. 

Purchase decisions made by consumers is based on the needs 

and properties owned. Therefore, customer segmentation is 

needed to treat customers appropriately by differentiating 

customers with high loyalty and low loyalty. The method used 

in customer segmentation is Fuzzy C-Means and for the 

method of determining the attributes used is using Fuzzy RFM 

(Recency, Frequency, Monetary) method. 
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