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ABSTRACT 

Many industries accumulate large quantities of data from their day to day operations. 

Association Rules are used to discover interesting relationships hidden in large data sets. The 

discovery of interesting correlation relationships among huge amounts of business transaction 

records can help in many business decision-making process. Association Rules are commonly 

used to analyze customer purchase data which are collected daily at the stores. This process 

analyzes customer buying habits by finding associations between the different items that 

customer place in their shopping baskets. The uncovered relationships can be represented in 

the form of association rules or sets of frequent items. Besides market basket data, association 

analysis is also applicable to other application domains such as education, finance, 

bioinformatics, medical diagnosis, web mining and scientific data analysis. In this study the 

data of a bank which operates in Turkey were analyzed through Association Rules by 

working on the 459 customers data of the relevant company. Data set consists of “Stock, 

Bond, Currency, Gold and Stock Market investment alternatives” and the demographics of 

the bank customers. In the analysis the profile of the customers was trying to be identified 

and the investment decisions of them were tried to be specified. In the study, IBM Modeler 

program, that is the data mining model of SPSS, is used.   
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INTRODUCTION 

There is a huge amount of data stored in real-world databases, and this amount 

continues to grow fast. This creates both an opportunity and a need for methods that discover 

the knowledge “hidden” in such databases. If such knowledge discovery activity is 

successful, discovered knowledge can be used to improve the decision- making process of an 

organization. Data Mining and Knowledge Discovery is the name often used to refer to a very 

interdisciplinary field, which consists of using methods of several research areas to extract 

knowledge from real-world data sets. (Freitas, p.1) 

In data mining various different techniques are used: Query tools, statistical techniques, 

visualization, case-based learning, decision trees, association rules, neural networks, genetic 

algorithms. (Adriaans, Zantinge, p.47) In this paper Association Rules analysis is used.  
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Literature Review 

 Aburrous, Hossain, Dahal and Thabtah (2010) studied on the intelligent  detection 

system for e-banking using fuzzy data mining. They said detecting and identifying any 

phishing websites in real-time, particularly for e-banking, is really a complex and dynamic 

problem involving many factors and criteria. Because of the subjective considerations and the 

ambiguities involved in the detection, fuzzy data mining techniques can be an effective tool 

in assessing and identifying phishing websites for e-banking since it offers a more natural 

way of dealing with quality factors rather than exact values. In their paper, they present novel 

approach to overcome the ‘fuzziness’ in the e-banking phishing website assessment and 

propose an intelligent resilient and effective model for detecting e-banking phishing websites. 

The proposed model is based on fuzzy logic combined with data mining algorithms to 

characterize the e-banking phishing website factors and to investigate its techniques by 

classifying the phishing types and defining six e-banking phishing website attack criteria’s 

with a layer structure. Their experimental results showed the significance and importance of 

the e-banking phishing website criteria (URL &amp; Domain Identity) represented by layer 

one and the various influence of the phishing characteristic on the final e-banking phishing 

website rate. 

 Cabanillas, Nogueras, Herrera and Guillén (2013) analysed user trust in electronic 

banking using data mining methods. In their study they mention that the potential fraud 

problems, international economic crisis and the crisis of trust in markets have affected 

financial institutions, which have tried to maintain customer trust in many different ways. To 

maintain these levels of trust they have been forced to make significant adjustments to 

economic structures, in efforts to recoup their investments and maintain the loyalty of their 

customers. To achieve these objectives, the implementation of electronic banking for 

customers has been considered a successful strategy. The use of electronic banking in Spain 

in the last decade has been fostered due to its many advantages, giving rise to real integration 

of channels in financial institutions. This paper reviews different methods and techniques to 

determine which variables could be the most important to financial institutions in order to 

predict the likely levels of trust among electronic banking users including socio-demographic, 

economic, financial and behavioural strategic variables that entities have in their databases. 

To do so, the most recent advances in machine learning and soft-computing have been used, 

including a new selection operator for multi objective genetic algorithms. The results 

obtained by the algorithms were validated by an expert committee, ranking the quality of 
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them. The new methodology proposed, obtained the best results in terms of optimisation as 

well as the highest punctuation given by the experts. 

  Mandala, Nawangpalupi and Praktikto (2012) assessed Credit Risk and they made 

an application of Data Mining in a Rural Bank. In their paper it is said that credit risk 

assessment for secured loans is an important operation in banking systems to ensure the 

lenders pay the loans on schedule and to classify the bank as a well performing bank due to 

regulation. This paper aims to identify factors which are necessary for a rural bank (Bank 

Perkreditan Rakyat) to assess credit application. By aiming on the reduction of number of 

non-performing loans, current decision criteria on credit risk assessment are evaluated. 

Subsequently, a decision tree model is proposed by applying data mining methodology. The 

credit risk assessment model is applied to PT BPR X in Bali that had 1082 lenders who had 

non-performing loans and were identified as bad loan cases. This made PT BPR X was 

categorized as a poorly performing bank. Data mining is used to suggest a decision tree 

model for credit assessment as it can indicate whether the request of lenders can be classified 

as performing or non-performing loans risk. Using C 5.0 methodology, a new decision tree 

model is generated. This model suggests that new criteria in analyzing the loan application. 

The evaluation results show that if this model is applied, PT BPR X can reduce non-

performing loans to less than 5% and the bank can be classified as a well performing bank. 

 Srivastava and Gopalkrishnan (2015) worked on the impact of Big Data Analytics 

on banking sector in Indian Banks. The big data revolution happening in and around 21st 

century has found a resonance with banking firms, considering the valuable data they’ve been 

storing since many decades. This data has now unlocked secrets of money movements, 

helped prevent major disasters and thefts and understand consumer behaviour. Banks reap the 

most benefits from big data as they now can extract good information quickly and easily from 

their data and convert it into meaningful benefits for themselves and their customers. Banks 

internationally are beginning to harness the power of data in order to derive utility across 

various spheres of their functioning, ranging from sentiment analysis, product cross selling, 

regulatory compliances management, reputational risk management, financial crime 

management and much more. Indian banks are catching up with their international 

counterparts; however a lot of scope remains. Their paper aims to capture how big data 

analytics is being successfully used in banking sector, with respect to following aspects:  
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Spending pattern of customers, Channel usages, Customer segmentation and profiling, 

Product cross selling based on the profiling to increase hit rate, Sentiment and feedback 

analysis, Security and fraud management. 

 The data used is secondary data from a bank while the analysis is of primary nature. 

This study reveals some of the best practices being adopted by banks globally, and can be 

replicated by Indian banks to enhance their financial service offerings to customers. 

 Moro, Cortez and Rita (2015) investigated business intelligence in banking. They 

did a literature analysis from 2002 to 2013 using text mining and latent Dirichlet allocation. 

Their paper analyzes recent literature in the search for trends in business intelligence 

applications for the banking industry. Searches were performed in relevant journals resulting 

in 219 articles published between 2002 and 2013. To analyze such a large number of 

manuscripts, text mining techniques were used in pursuit for relevant terms on both business 

intelligence and banking domains. Moreover, the latent Dirichlet allocation modeling was 

used in order to group articles in several relevant topics. The analysis was conducted using a 

dictionary of terms belonging to both banking and business intelligence domains. Such 

procedure allowed for the identification of relationships between terms and topics grouping 

articles, enabling to emerge hypotheses regarding research directions. To confirm such 

hypotheses, relevant articles were collected and scrutinized, allowing to validate the text 

mining procedure. The results show that credit in banking is clearly the main application 

trend, particularly predicting risk and thus supporting credit approval or denial. There is also 

a relevant interest in bankruptcy and fraud prediction. Customer retention seems to be 

associated, although weakly, with targeting, justifying bank offers to reduce churn. In 

addition, a large number of articles focused more on business intelligence techniques and its 

applications, using the banking industry just for evaluation, thus, not clearly acclaiming for 

benefits in the banking business. By identifying these current research topics, this study also 

highlights opportunities for future research. 

 Wanke and Barros, (2016) worked on efficiency drivers in Brazilian insurance. 

They applied a two-stage DEA meta frontier-data mining. Their paper investigates the role of 

heterogeneity in the insurance sector. Here, heterogeneity is represented by different types of 

insurance provided and regions served. Using a balanced panel data set on Brazilian 

insurance companies as a case study, results corroborate this underlying hypothesis of 

heterogeneity's impact on performance. The implications of this research for practitioners and 

academics are not only addressed in terms of market segmentation—which ones are the best 
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performers but also in terms of mergers and acquisitions—as long as insurance companies 

may increase their performance with the right balance of types of insurance offered and 

regions served. 

 

Association Rules Analysis 

Association Rules are derived from a type of analysis that extracts information from 

coincidence. The methodology allows to discover correlations, or co-occurences of 

transactional events. (Westhpal, Blaxton, p.186) 

Association rules are an important class of regularities in data. Mining of association rules is 

a fundamental data mining task. It is perhaps the most important model invented and 

extensively studied by the database and data mining community. Its objective is to find all co-

occurence relationships, called associations, among data items. (Liu, p.13) 

Association analysis is useful for discovering interesting relationships hidden in large data 

sets. The uncovered relationships can be represented in the form of association rules or sets of 

frequent items.  

The classic application of association rule mining is the market basket data analysis, which 

aims to discover how items purchased by customers in a supermarket or a store are 

associated.  Besides market basket data, association analysis is also applicable to other 

application domains such as bioinformatics, medical diagnosis, web mining, education, 

finance and scientific data analysis. (Tan, Steinbach, Kumar, p.328) In this paper a financial 

application of association rules are used.  

 

Apriori Algorithm 

A large number of association rule mining algorithms have been reported in the 

literature, which have different mining efficiencies. Their resulting sets of rules are, however, 

all the same based on the definition of association rules. That is, given a transaction data set 

T, a minimum support and a minimum confidence, the set of association rules existing in T is 

uniquely determined. Any algorithm should find the same set of rules although their 

computational efficiencies and memory requirements may be different. The best known 

mining algorithm is Apriori. (Liu, p.14-16) 

Rule support and confidence are two measures of rule interestingness. They respectively 

reflect the usefulness and certainty of discovered rules. Typically, associated rules are 

considered interesting if they satisfy both a minimum support threshold and a minimum 

confidence threshold. Such thresholds can be set by users or domain experts. Additional 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 3, April 2016 

 

151 

www.jiarm.com 

analysis can be performed to uncover interesting statistical correlations between associated 

items. (Han, Kamber, p.229-230) 

 

Application 

In this paper the data set of a bank which is operated in Turkey is used. The 

investment decisions of the bank customers are tried to be identified. There are 459 bank 

customers and 11 variables. These are “Marital status, number of children, age, income, city, 

education, stock, bond, currency, gold and the stock market”.  

Table 1 : Data set 

 
A summary table of the variables can be seen at Figure 1. 

 
Figure 1: Data audit summary table 
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When Figure1 examined in details the results below can be identified: 

67.1% of the bank customers are married and 32.9% of them are single.  

32.68% of them have no children. 22.88% of them have 2, 18.08% have 3 children, 16.34% 

have 1 child and the rest have 4 and 5 children. (9.97%) 

The mean of the age of the bank customers is 43, and the mean of the income is 839,705 

Turkish Liras (280 Euros).  

24.62% of the customers are graduated from secondary school, 23.97% of them are graduated 

from high school, 22.22% of them graduated from university and the others from primary 

school and master’s degree.  

The investment tools can also be seen at Figure 1. For example, if the bank customers invest 

in gold, it is coded as “1”, if  do not “0”.  

6.97% of the bank customers come from Istanbul, and the others come from Izmir, Kocaeli, 

Ankara, Malatya and the rest can be seen at Figure 2.  

 
Figure 2: Distribution of city 

IBM Modeler (SPSS Clementine) program is used for the analysis. The built model can be 

seen at Figure 3.  

 
Figure 3: The model 
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When Association Rules Analysis applied, first web graph is gotten. (Figure 4) 

 
Figure 4: Web graph 

By using Associations Rules and Apriori algorithm the rulesets are identified (Table 2). 
Table 2: The rulesets 

 
Some rule sets from Table 2 is interpreted below:  

• 96.97% of the bank customers who invest in bond and gold, also invest in currency. 

The support rate is 14.379%. 

• 95.294% of the bank customers who invest in stock market, also invest in gold. The 

support rate is 55.556% . 

• 89.189% of the customers who invest in bond, also invest in gold. The support rate is 

16.122% . 
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• 88.983% of the customers who invest in stock, also invest in currency. The support 

rate is 25.708%.Confidence rate determines the predictability of the rule. In these 

rulesets, the confidence rates are very high and they can reliably infer and predict 

which investment tools are used together.   

 

Conclusion 

In this study the data set of a bank which operates in Turkey are analyzed. First, the 

bank customers’ demographical variables such as marital status, number of children, age, 

income, educational background and which city they come from are examined. Then the 

investment decisions of them are tried to be identified by using Association Rules and Apriori 

algorithm. A web graph is gotten to show the associations between gold, stock, currency, 

bond and stock market”. Various rule sets are gathered from the data. The support and 

confidence rates are high. Because of that, the bank can use these rule sets for cross-selling. 

For further studies different techniques can be use to identify the profile of the customers and 

their credit rating. 
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