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Abstract— This research attracts large range of 

customers by using data mining. The data 

mining provides us different techniques and 

rules that can used to analyze and extract 

unknown rules, hidden patterns and associations 

from the previously stored data. This research 

used the principles of data mining to cluster 

customer segments by using the k-means 

algorithm. We evaluate result and suggest 

suitable behavior policies for each cluster. In 

this paper we are also typing A-priori algorithm 

to explore valuable information on transactional 

data to assess customer’s preferences for 

products sold as a business strategy to reduce 

management costs to maximize the profits. 

Keywords— data mining, cluster, customer 

segment, k-means algorithm, A-priori algorithm. 

 

I. INTRODUCTION 

In such a competitive market with increasingly 

intense competition in the resort environment, 

price adjustment strategies have been unable to 

meet customer’s personal needs. The change of 

supply and demand and the diversification of 

customer needs require that service provider’s 

business model should turn from ―technology 

driven‖. Data mining can extract valuable 

knowledge from large amounts of data sets in a 

human-understandable way, so the development 

of data mining applications is important for the 

development of resort environment.[3][5] 

Customer segmentation is to classify customers 

into different groups according to one or more 

attributes. The customers within the same group 

have greatest similarity and the ones not in the 

same group have greatest difference. Clustering 

technology of data mining can be used to find 

different groups of customers from the basic 

customer library, describe the characteristics of 

different customer groups, and so achieve the 

purpose of customer segmentation and make 

service and marketing more targeted.[3][2][4] 

Viewing from the marketing attributes, the 

resort customers are roughly divided into three 

categories: mass customers, commercial 

customers and VIP customers. Among these 

categories, the behavior of mass customers puts 

up more stochastic feature. The distribution of 

customers is difficult to observe directly. It 

makes clustering analysis an appropriate method 

to solve such problem. In this paper, a method 

for data mining by using K-means clustering 

analysis is employed to group consumers into 

segment by collecting historical data.[1] Apriori 

Algorithm is suitable to compute the rules and 

patterns and predict for any organization to 

improve the customer satisfaction. An 

association rule is ‖strong‖ if its confidence 

value is greater than a user-defined threshold. 

The association rules are created by combining 

each large item set with each of it subsets. The 

Apriori algorithm is an efficient algorithm for 

finding all frequent item sets. It implements 

level-wise search using frequent item property 

and can be additionally optimized.[6][7][8][9] 

 

II. METHODOLOGY 

A. K-means clustering method 

Clustering is the process of grouping the data 

into classes or cluster so that objects within a 

cluster have high similarity in comparison to 

one another, but are very dissimilar to objects in 

other clusters. Given a database of n objects or 

data tuples, a partitioning method constructs k 

partitions of the data where each partition 

represents a cluster and k<=n. 

    ----2 

As a partitioning method, K-means algorithm is 

one of the  popular heuristic methods adopted by 
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most applications. This paper adopts K-means 

clustering algorithm to group customers, due to 

its following advantages:  

a) The algorithm gives a good solution for the 

clustering problem of data objects with numeric 

attributes, and often terminates at a local 

optimum. 

b) The algorithm is relatively scalable and  

efficient in processing large data sets. 

c) The algorithm is not sensitive to the input 

order of data. 

d)  Although the algorithm lacks the ability to 

process noisy data, the resort complete. 

e) The algorithm is fast in modeling, and its 

result are easier to understand. 

  

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 1. The Flow Chart of The K-means 

Algorithm 

The K-means algorithm is as follows: 

Algorithm:  

K-means                       

Input: The number of cluster k and a database 

containing n objects.                               

 Output: A set of k clusters that minimizes the 

squared error criterion.                                

1. Arbitrarily choose objects as the initial cluster 

centers;                                           

2.Repeat                                          

3. (re)assign each object to the cluster to which 

the object is the most similar;              

4. Based on the mean value of the objects in the 

cluster; 

5. Update the cluster means, i.e., calculate the 

mean value of the objects in the cluster;         

6. Until no change  

Let n be the number of all objects, k be the 

number of clusters, and t the number of 

iterations. The computational complexity of the 

algorithm is O(nkt). Usually, k<<n and t<<n. 

 

B. Association rule mining 

Association rule mining finds interesting 

association or correlation relationships among a 

large sets of data items. A typical example of an 

association rule mining is market basket 

analysis. This process analyzes customer buying 

habits by finding associations between the 

different items that customers place in their 

―shopping baskets‖. The discovery of such 

associations can help retailers to develop 

marketing strategies by gaining insight into 

which items are frequently purchased together 

by customers. Apriori is a classical Algorithm 

for mining association rules. An association rule 

is defined as follows: Let I = {i1…in} be asset of 

items, and T= {t1…tm} a set of transactions ti 

consists od a subset of items in I. An association 

rule is then an implication of the form:        

X Y, X Є I , Y Є I, X ∩ Y = Ф 

An item set X has supports in T if s% of the 

transactions in T contains X. An item set X is 

frequent if its support is higher than the user 

specified minimum support. The rule X∩Y 

holds in T with confidence c if c% of 

transactions in T that contain X also contain Y. 

  Data import 

Select segmentation 

variables 

  Data obtain 

Initialize cluster center 

Input the cluster 
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Mining process of K-

means clustering 
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the problem of mining association rules is to 

generate a set of potentially interesting 

association rules in a data set of sessions that 

have support higher than the specified minimum 

support threshold and assign an interestingness 

value to all rules based on an interestingness 

measure. Aproiri is a seminal algorithm for 

frequent item sets. Mining for association 

among items in a large database of food 

transaction is an important database mining 

function.  

Given minimum required supports as 

interestingness criterion:                                                                                

1. Search for all individual elements (I=element 

item-set) that have a minimum support of s.  

2. Repeat                                                                                                                                                                     

1. For n the results of the previous search for i 

element item set, search for all i+ 1 element item 

sets that have a minimum support of item-set.                                                                                                                          

2. This becomes the set of all frequent (i+1) 

itemSets that are interesting.                                                

3. Until item-set size reaches maximum.    

Figure 2. The Flow Chart of The Apriori 

Algorithm 

By using the consumer database given in Table 

1. Let’s illustrate the process of apriori with an 

example, let takes the consumer database which 

is showing the number of itemsets purchased by 

the consumers from a bakery shop.  

Let Minimum support is 0.3.  

Single item like bread, butter etc. in the given 

database every item occurs three of more time 

than the minimum support or minimum support 

threshold value is 0.3. Now focus on 

interestingness of the single item-sets, so 

database contains many items like bread, butter, 

milk etc. 

So interestingness 1-elementitem-sets  

{Bread}, {milk}, {ice-cream}, {noodles} 

Step1                       

C1                                   L1 

Item Support item support 

Bread 0.8 Bread 0.8 

Butter 0.7 Butter 0.7 

Ice-cream 0.5 Ice-cream 0.5 

Milk 0.5 Milk 0.5 

Noodles 0.5 Noodles 0.5 

In the step 1 no item thrown away because its 

support values are greater than minimum 

support values. Now  the support for two 

element item-sets.  

Interestingness 2- element item-sets  

{Bread, Butter}, {Bread , Milk}, {Bread, 

Noodles}, {Bread, ice-cream}, {Butter, 

milk},{Butter, noodles}, {Noodles, ice-cream}   

               C2                                                      L2  

               C2                                      

Item-sets Support 

{Bread, Butter} 0.5 

{Bread,Milk} 0.4 

{Bread, Noodles} 0.2 

{Bread, ice-cream} 0.3 

{Butter, milk} 0.4 

{Butter, noodles} 0.3 

{Noodles, ice-cream} 0.3 

      

               L2 

Item-sets Support 

{Bread, Butter} 0.5 

{Bread, Milk} 0.4 

{Bread, ice-cream} 0.3 

{Butter, milk} 0.4 

{Butter, noodles} 0.3 

{Noodles, ice-cream}                                                                                                                                                              0.3 
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Here {Bread, Noodles} Item-set thrown away 

because its support value is less than minimum 

support.     Interestingness 3-element item-sets 

     

C3                                    L3 

C3 

Item-sets Support 

{Bread, Butter, Milk} 0.3 

{Bread, Milk, ice-cream} 0.1 

{Bread, Butter, ice-cream} 0.0 

{Butter, Milk, Noodles} 0.1 

{Bread, Milk, Noodles} 0.0 

{Noodles, ice-cream, Bread} 0.2 

L3 

Item-sets Support 

{Bread, Butter, Milk} 0.3 

 Here only one item-sets which satisfy the 

minimum support value. So after three iteration, 

only one item-set filtered. 

{Bread, Butter, Milk}  

Item-sets showing that at least three customer 

buy Bread, Butter and Milk together, its 

minimum support value which is 0.3. The main 

advantage of the apriori algorithm is that only 

takes data from the whole data. If in the 

previous iteration some item-sets thrown away 

just because they are not satisfying the 

minimum support. After filtering, algorithm 

gives new item-sets which repeated maximum 

times. In the above example three customers 

purchasing the three item-sets together this is 

Bread, Butter and Milk. So in retail sector, 

finding the behavior of a customer is a profitable 

approach for finding the tendency of a customer. 

If a customer X on the basis of its previous 

records. Data mining can predict that if 

customer X buying Bread and Butter then he is 

likely to buy Milk also. So it the main task of 

the aproiri algorithm is that it can find the 

hidden pattern in the database. 

                        

III.RESULTS 

In this research, the proposed research 

framework is implemented on the real case 

study, Cloud9 resort is one of the largest & 

famous resort in Pune. This resort aims to 

produce high quality service & maximize profit 

by attracting customers. So, to demonstrate the 

performance of the proposed customer 

segmentation methodology and mining 

association rule methodology, it was 

implemented on areal case study, cloud9 resort. 

C. Variable 

Data preparation is the first step to integrate the 

customer’s data, as per the purpose of the study 

and the applied algorithms requirements. 

According to the retrieved information from 

cloud9 resort databases, the database consists of 

more than 15,000 records, 808 customers, 36-

month transactions. 

 
Table I 

D. Clustering 

When data preparation completes, clustering the 

customers using K-means algorithm was started. 

In this step, payment amount was used as input 

variable for cluster analysis and customer 

clusters as output by using K-means algorithm. 

According to the function of clustering quality 

evaluation we determine optimum number of 

clusters in suggested range. In this research, 

according to the admin opinion, the suggested 

range for K=3. The quality of clustering 

different K values is calculated and therefore, 

after clustering the customers there are 3 

clusters and each cluster is a collection of 

customers that are similar to one another within 

the same cluster and are dissimilar to the 

customers in other clusters. As shown in Table I  

contains customer’s booking details such as 

check-in, check-out, Booking date etc. After 

applying K-means algorithm, Table II shows 

resulted3 clusters with centroid. 
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                             Table II 

E. Analysis 

After a series of calculations using Equations 

(2), the value of each cluster is determined and 

the results are summarized in fig. A. In this 

section, after calculating the value of each 

cluster, the clusters are ranked and the most 

important one that shows VIP customer is 

identified. Therefore, according to Table II the 

result of the customers clustering based on total 

amount is displayed. Admin gives ranking to the 

clusters of customers and suggest suitable 

seasonal offer to the VIP customers. According 

to market share of resort admin suggest suitable 

offer to remaining clusters. 

-1

0

1

2

3

4

0 5000 10000

 
F. Mining Association Rule 

 

Rule Confidence 

(percentage) 

{Bread}-+{Butter, Milk} 37 

{Bread, Butter}-+{Milk} 60 

{Bread, Milk}-+{Butter} 75 

{Butter}-+{Bread, Milk} 42 

{Butter, Milk}-+{Bread} 75 

{Milk}-+{Bread, Butter} 75 

Table III. Association Rules For Frequent Item –

Sets 

 

If the minimum confidence threshold I S 70 

percentages then discovered rules are  

{Bread, Milk}            {Butter}                                                                                                                      

{Butter, Milk}            {Bread}                                                                                                                                                   

{Milk}               {Bread, Butter} 

 

IV. CONCLUSION 

In this paper a data mining method based on K-

means clustering analysis and apriori algorithm 

analysis is presented. Customer data with one 

variable of Cloud9 resort are clustered. 

Customers were classified into 3 groups. This 

enables detailed characteristic of each group, 

and should be the guideline for further strategy 

development. Our effect analysis of new tarrif 

policy implies that accurate assignment of 

segment membership is the is the key to 

successful market segmentation programs, 

which may lead to effective marketing 

strategies. Practice result show that the target 

marketing solution of customer segmentation 

provided by this paper is successful and 

effective.  

This paper proposed the application of 

association rules on the decision support for 

resort service providers, which scientifically 

assist the enterprises making the huge amounts 

of data to gain useful information and help them 

to enhance the market competitiveness. 

A. Further study 

For future study, other types of databases can be 

considered to assess this procedure such as 

customer’s business size or geographic region or 

room type, even payment can be used as 

attribute for clustering the customers. Also, this 

study could be done for longer periods (more 

than 3 years). Additionally, our recommended 

policies may be reviewed after a few years and 

one can check if more customers were retained. 

In general, the proposed procedure can become 

generalized to all databases. 
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