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Abstract—Cross-selling’s product determination achieves 

through out an analysis of purchasing data by using business 

intelligence tools such as data mining. Data mining is part of 

Analytical CRM used to discover data pattern, while market 

basket analysis method with association rules technique are 

a data mining task used to discover the candidate of cross-

selling’s product combinations, based on frequent products 

in purchasing data. 

 

Index Terms—Cross-Selling, Customer Relationship 

Management (CRM), Association Rules.  

 

 

I.  INTRODUCTION 

Business competition has encouraged a trading 

company to be more selective on implementing their 

marketing strategy. Cross-selling’s marketing strategy, as 

part of Customer Relationship Management (CRM) could 

be used as an alternative way. Sales transaction is 

possible to be increased by selling additional products 

from the main product that customer has purchased. 

The determination of cross-selling product from sales 

transaction data as well as the techniques that will be used 

for Analytical CRM. Steps include source data 

identification, cross-selling modeling, choosing 

algorithm, correlation analysis, and result presentation 

through internal website.  
 

 

II.  TRANSACTION DATA 

Identification is the first step in cross-selling product 

determination is to know business process that currently 

run in the company. As mention in previous chapter, PT 

XYZ is a trading company which has widely range 

products. Sales and distribution has supported by ERP 

(enterprise resource planning) which integrate all of 

company activities.  

Implementation of cross-selling product determination 

will increase revenue in a row with selling of additional 

product that is derived from its base product. The final 

result of this research is cross-selling model through sales 

transaction data analysis by using association rule in 

order to support decision making process as well as 

determine best marketing strategy effectively and also 

enhance customer loyalty. 

Data source identification must be performed in next 

step. Database is relatively uniform since has extracted 

from ERP’s database server. In ERP system, there are 

many databases which also contain thousand tables and 

attributes. Each database handles divisions or business 

process in a organization, such as customer database, 

inventory, finance, sales and marketing, human resource, 

etc. Database that will be used is extracted from subject 

area sales. 

Sales transaction data in 2007 is used to determine 

cross-selling strategy. One branch of PT XYZ is choosen. 

However, this branch have not implemented business 

intelligence tools such as data warehouse. Therefore, data 

mining task will directly mining database that came from 

OLTP (online transaction processing) (Tang and 

MacLennan, 2005). 

The company’s product offering are very diverse 

(selling more than 1000 different items) which is divided 

into five division. They are Industrial/Graphic Art, 

Telecomunication, Photography and Photofinishing, 

Ricoh, and Medical. Sales area covers South Sumatera, 

Bengkulu, Jambi, and Bangka Belitung. Their major 

customer include agent, sub-agent, and other business-to-

business customer such as printing company, hospital, 

publishing company, and so on that in round numbers 400 

customers. Some products are listed in the table below 

that are categorized by division. 

For this study, not all sales transaction data will be 

involved in determining cross-selling product, however, 

only products that contained one of the top 50 products 

(how many times purchased, not how many quantity that 

have been sold). In 2007, the company had sold 

approximately 4674 different products to 400 customers. 

Sales transaction will be divided into two periods of time. 

Data in first semester (January-June) will be used as 

experiment and data in second semester will be used as 

evaluation. Top 50 product in first semester  

 

 

III.  ANALYSIS OF CROSS-SELLING’S PRODUCT 

DETERMINATION 

After we choose the products that will be used, we try 

to determine possible combination of all products. The 

method of Market basket analysis and product affinity 
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analysis will be performed. Actually, association rule 

technique will be used in order to find product association 

or combination through transaction data (Bugher, 2000). 

In association technique, there are three different 

indicators such as support score, confidence score, and 

improvement score. Support score specify frequent of two 

product appears in a transaction, confidence score 

indicate one product is dependent to other product, and 

improvement score specify customer to be more likely 

buy cross-selling’s product from base product. 

It is likely to produce the best cross-selling product 

from the total of transaction each customer in certain 

period is the item with high confidence score. As an 

example the first product is the combination of A and B 

with confidence score of x% mean that when product A is 

bought, possibilty product B is also bought equal to x% 

from the entire period of transaction. The second 

indicator that should be decided is support score which 

decides how many products of A and B appear in the 

entire of transactions simultaneously. As an example, the 

combination of Product C and D have support score y% 

indicate that product C and D appear simultaneously 

egual to y% from the entire of the total of transaction, 

whereas to combinate product E and F . It has an 

improvement score  1. indicate that product E and F is a 

positive correlated, means that if the customer buys 

product E, the customer also agrees to buy product F, 

whereas if improvement score<1, product E and F is a 

negative correlated. Product with negative correlated can 

not be concluded as a suggestion in determining cross-

selling product although having support score and high 

confidence score. 

 

 

IV.  SQL SERVER 2005 ANALYSIS SERVICE 

Tools which are used to analyze is SQL Server 2005. 

SQL Server 2005 Analysis Service has an ability in 

making data mining with knowledge discovery task such 

association rule and other tasks which have predictive 

character. First step in processing data mining in SQL 

Server 2005. It is used to compare tables data transaction 

result is copied into table format so easy to be known by 

SQL Server 2005. It only recognizes the concept of 

nested table to present a variable length where a group of 

attribute related to the same case. Kind of representation 

table concept is nested from SQL Server 2005 as follows: 

  

 

Figure 1: Example of nested table in SQL Server 2005 (Iyer and Jesper, 

2004) 

In this PT XYZ study case, selling data transaction on 

each customer is grouped into tables of owning three 

columns that is transaction column id, type of goods and 

type of good’s name. this data is grouped on each 

customer transaction in making purchase at PT XYZ 

during range of time. Here is a represtation nested from 

purchasing transaction on each customer which is used in 

this study case  
 

 

Figure 2: Nested Table of Transaction Data of PT XYZ 

 

 

V.  CONCLUSION 

Investigating in order to determine the cross-selling’s 

product, in which explained in this paper, is valid for a 

trading company in the fields of medical, printing, 

telecommunication, photography, and photocopy. The 

Transaction data used is sales transaction data for 2007, 

in which extracted from their ERP system. Combinations 

of best cross-selling’s products were chosen by order 

ranking of all possible products in descending order by 

their confidence score. Evaluation is discussed by 

comparing the cross-selling’s product determination using 

January-June transaction data and validate each product 

combinations by comparing July-December data.  
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