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Abstract 

Customer relationship management is defined as the process controlling the interaction of a company with 

its customers.  The goal of the company is to provide the customer with a positive experience in order to 

retain that customer and increase the value of the customer to the company.  Customer relationship 

management combines the fields of data warehousing and data mining.  The data warehouse stores 

information about a customer’s interactions, both active and passive, with the company.  The data mining 

process searches the data warehouse for information about the customer that can be leveraged by the 

business to increase profits.  Traditional businesses and Internet-based businesses utilize customer 

relationship management processes the differentiator being that Internet-based businesses are challenged by 

the real-time nature of their customer interactions. 

This paper will discuss customer relationship management and its use in business to increase customer 

satisfaction and loyalty, and company profitability. 
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Introduction 

Competitive pressures in all business vertical markets have forced companies to seek marketing and sales 

advantages by pushing further into the technological frontier.  Businesses collect data from customers from 

various touchpoints: the Internet, mail campaign responses, telephone solicitations, in-store point-of-sale 

(POS) systems, etc.  The volume of data collected is overwhelming; however, it is estimated that a mere 7% 

of collected data is actually used by businesses [1].  Yet it is essential for businesses to use collected data to 

stay competitive in today’s markets [2].  Technological advances have allowed automated data mining 

processes to fill this information gap for business. 

Data mining in the business domain is the process of extracting valid, previously unknown, and 

comprehensible information from large databases and using it for profit [4].  Profit is driven by sales and 

sales by customers.  Therefore, a business that can manage its relationships with its customers will profit.  

Customer relationship management (CRM) systems are concerned with the strategic use of customer 

information for increased revenue production, customer satisfaction, and customer retention [3].  A variety 

of industries such as telecommunications, financial services, credit card companies, and retailers employ 

CRM systems to support their marketing, sales, and other customer programs [3].    It is the goal of every 

company implementing CRM systems to know and serve every one of its customers, one at a time, and to 

build long-term, mutually beneficial relationships with those customers [3].  Data mining supports CRM by 

identifying market segments containing customers or prospects with high-profit potential, or those 

customers targeted for a retention campaign, or by providing insights into the company’s customer data for 

decision support [4]. 
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Customer Relationship Management 

Customer relationship management (CRM) has recently become very popular in the business community as 

business leaders recognize the potential for increasing the bottom-line. [11]  “CRM is much broader than the 

age-old principle that ‘the customer is always right.’  CRM identifies how to profitably act on that premise, 

at all times, across all channels and functions.” [11]  Businesses have come to understand that customer 

loyalty is influenced far less by the product the company is selling as it is by the customer’s feelings about 

the product and the company.  In order to manage the customer’s emotional perceptions companies “need to 

manage the relationship with each and every customer, and make each as profitable as possible.” [4]  The 

importance of the customer relationship is succinctly described by Milton Pedraza, vice president of CRM 

for Citibank/Latin America, ''Customer relationships are at the core of our business. It all starts and ends 

with the customer relationship. Products, channels, and other parts of the business that are currently at the 

forefront are really subsets and components of what we do with the customer. But the relationship is the 

crux of [our existence]. Given that we have such an important role to play in the life of the customer, and 

given that we have so many interactions with the customer, there is a great opportunity to embrace CRM for 

mutual benefit.” 

 

The CRM process is continuous.  The goal of CRM is to understand and differentiate customers, attract and 

retain customers, interact with and deliver services of interest to the customers in order to increase customer 

satisfaction which, in turn, will increase company revenues.  A perspective on CRM is provided by Terri 

Dial, president and CEO of Wells Fargo Bank, "Much of the time, the opening of a new customer account is 

simply an opportunity to lose money. Most single-account households are unprofitable. We have to build a 

relationship to make a profit. If we can build a relationship, then we can keep a customer. If we keep 
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customers through relationship building—and not product pushing—they will reward us by buying more, 

buying profitably, and keeping more of their money with us."  Customer relationship management is the 

process that manages the interactions between a company and its customers. 

The implementation of CRM requires the application of technology and organizational changes.  “To 

achieve CRM, an organization must be able to integrate comprehensive knowledge of its customers with 

business strategies that span functional boundaries and that require extensive cooperation across the 

organization.” [12]  The technological support necessary for CRM includes intelligent data storage and 

retrieval, data analysis, and interactive systems for the presentation and collection of the data.  Software 

industry support for CRM is varied.  Large software companies such as Siebel Systems, Oracle, SAP, IBM, 

PeopleSoft, E.piphany, and Salesforce.com offer CRM solutions; however, many companies choose to 

create their own customized CRM applications either in-house or by out-sourcing.  In either case, the trend 

in CRM is clear according to tech researcher AMI Partners they report that 54% of large businesses used 

some type of advanced marketing software in 2003. That is significantly higher than 2002's 37%. According 

to Framingham (Mass) tech consultancy IDC, the overall marketing-technology sector hit $7.2 billion 

dollars in total revenue in 2003.  By 2008 it should grow to $11 billion, a 52% increase.   

Customer Relationship Management Systems 

A CRM system is composed of three major components which assist the business marketer in 1) identifying 

targeted customers, 2) executing a specific marketing campaign against those target customers, and 3) 

measuring the effectiveness of the marketing campaign in order to maintain customer loyalty and maximize 

profits [4].  Effective use of CRM systems by business can lead to “lower cost of sales and marketing, and 

decreased cost from lost customers and ineffective sales and marketing.”[4]   
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The purpose of the CRM system is to assist the business in making the right offer to the right person at the 

right time in the right way.  This process has never been more difficult or more important.  Customer 

relationship management has become more complex in the information age as new customer touchpoints 

have become available through, for example, email and WWW sites.  Additionally, due to increased global 

marketing pressures a business’ marketing cycle time for a product is more compressed and the number of 

new product offerings overwhelms the business’ customers.  A CRM system is an automated tool which 

when combined with the appropriate CRM processes assists a business in managing its interactions with its 

customers.  The CRM system is a “closed-loop” marketing system providing identification of target 

customers, execution of marketing campaigns, and measurement of the results of the campaigns [4].  A 

typical CRM system architecture is represented in Figure 1.  
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Figure 1 A CRM System 

The Data Sources of a CRM system contain all the business’ data related to its interaction with its 

customers.  This data may consist of customer purchase logs, click stream logs, survey responses, contact 

logs, etc.  The Data Sources contain massive amounts of data collected and stored by businesses in 

repositories commonly referred to as data warehouses. The data warehouse provides the foundation for the 

entire CRM system.  For example, Wal-mart individually profiles each of its 2,900+ stores 52 weeks a year 

for product demands on over 700 million unique store/item combinations. [3]  “With more than 35 terabytes 

of data (in 2000) on two NCR (National Cash Register) systems, Wal-mart manages one of the world’s 
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largest data warehouses.  Besides the two NCR Teradata databases, which handle most decision-support 

applications, Wal-Mart has another 6 terabytes of transaction processing data on IBM and Hitachi 

mainframes.” [5] “Bank of America’s 1.2 TB data warehouse is used daily by 1,500 users who make 2,800 

queries per day.” [6]   

The Marketing Data Store maintains storage of a subset of the overall data set useful for targeting 

customers.  The Marketing Data Store provides for a manageable interface with an organization’s data 

warehouse which otherwise would overwhelm analytic capabilities with data unrelated to the current 

campaign.  Whereas the raw data sources are often referred to as data warehouses for their breadth and 

depth of data, the data stores are commonly referred to as “data marts” because they contain more refined 

data based on a specific marketing campaign. The Campaign Management data mart maintains data related 

to the ongoing targeted customer interactions.  Because the Campaign Management data mart is storing data 

related to ongoing customer interactions it is a critical part of the feedback loop for the CRM system.  The 

reporting data mart provides access to stored data for the current marketing campaign or customer study for 

use with query and ad hoc reporting tools.  The analytics data mart provides specific data necessary to 

perform the data mining task in support of the current marketing or sales campaign. 

The Decision Support applications assist the business in identifying target customers based on specific 

marketing criteria, manage the marketing campaign, and provide reporting capabilities to measure the 

effectiveness of the marketing campaign.  The Decision Support applications are driven by familiar data 

mining approaches such as rule-based inference segmentation and neural networks.  Organizations make 

critical business decisions daily with limited information based on perceptions rather than utilizing the 

reliable information they already possess.  As previously discussed, the lack of data mining expertise, the 

overwhelming volume of data, and the lack of tools contribute to this business failure.  The BusinessWeek 
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Market Advisory Board surveyed 675 executives throughout North America and Europe and found that an 

amazing 77 percent indicated that they were aware of bad decisions that had been made within their 

organizations because of a lack of accurate information.  The Decision Support Applications in a typical 

CRM implementation help to mitigate the information gap identified by the BusinessWeek survey by 

providing business leaders with information to assist in making appropriate decisions for the organization. 

Customer Relationship Management systems enable businesses in a variety of industries to better serve their 

customers, improve marketing campaign effectiveness, thereby decreasing costs, and ultimately increase 

profits.  Industries that have made investments in CRM include financial services firms such as banks and 

brokerage houses, telecommunications companies, credit card companies, and retailers.  Another industry 

that has made significant investments in CRM is based on the Internet.  Internet sites from e-tailers to news 

and search portals use CRM applications to provide personalized content for their visitors.  Additionally, 

these Internet-based companies are using Decision Support applications in the CRM systems to direct their 

marketing, serve their customers, and increase profits.  Discussion of any Internet company’s use of CRM is 

of particular interest due to the ability of WWW sites to capture vast and varied amounts of information 

about visitors. 

CRM and the Internet 

The Internet has exploded in popularity in the past decade.  It is said that as a society we entered the 

Interactive age in 1995 because that was the year that personal computers outsold televisions for the first 

time.  It was also the year that electronic mail messages exceeded the number of regular stamped letters. [7]  

Since the early years of the Internet our society has seen the emergence of Internet-based retailers, dating 

services, search engines, information sites, and a myriad other Internet-based businesses.  All Internet-based 
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businesses share the same need to retain customers either as shoppers or as browsers and this business need 

is now addressed by the use of CRM systems which in the Internet realm are referred to as Electronic 

Customer Relationship Management (eCRM) systems. [3]  As traditional business marketing cycles are 

compressed due to global pressures, the Internet has introduced a hyper-competitive market where the 

strategic use of customer information is vital to the survival of any Internet-based business. 

An eCRM system is a real-time data mining system which dynamically adjusts customer and visitor 

experience on a WWW site by personalizing the content of the WWW site.  Popular data mining techniques 

used in eCRM systems include rule-based inference segmentation, collaborative filtering, and neural 

networks.  As with traditional businesses one goal of Internet data mining is to segment customers into 

classes based on profit potential allowing targeted marketing to those customers who represent the 

maximum profit to the company.  An example of dynamic WWW site personalization may be given by an 

e-tailer displaying products related to a customer’s prior purchases, products for which the customer has 

previously searched, or products related to the customer’s basket contents.   

Advertising also plays a large role in Internet-based business profitability.  AdAge.com lists revenues for 

Yahoo.com and Google at $1.3 billion and $960 million, respectively [9].  Neither Yahoo.com nor 

Google.com sells products directly to visitors.  However, they do sell targeted exposure for other companies 

based on visitor preferences.  According to a study by the Interactive Advertising Bureau and 

PricewaterhouseCoopers Internet advertising revenue grew to $2.4 billion for the second quarter of 2004, a 

43% increase from the year-ago period. Revenue for the first six months of this year increased to $4.6 

billion -- a 40% spike over the first half of 2003.  The advertisement revenue trend clearly indicates the 

value placed on targeted advertisement by traditional and Internet-based businesses.  As with other forms of 

personalization the ability for a WWW site to target advertisements to general classes or to specific 
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individuals is driven by data mining technologies applied to the huge amounts of information collected by 

WWW sites for each individual visitor. 

The term “Web Mining” has been used to refer to the application of data mining techniques to the huge web 

data repositories collected by WWW site operators. [10]  Information related to WWW site visitors can be 

captured using multiple Internet mechanisms, including server log files, client cookie files, metatags, banner 

ads, Web bugs, and online forms.  The disparity in the sources of the data collected and the hosting of the 

WWW sites on server farms which may be geographically dispersed increases the difficulty in mining the 

data because centralizing data collected about an individual visitor into a data warehouse as is done with 

traditional CRM systems is problematic.  Other issues that limit the ability to easily mine the WWW data 

are related to the technologies underlying the Internet and the lack of standards in the design and 

development of WWW sites. [8]  However, WWW site operators understand the critical need to capture and 

consolidate data about their visitors and will expend the resources necessary to accomplish this task in order 

to remain competitive. 

The vast amounts of data collected by WWW sites about visitors in all its forms is commonly referred to as 

“clickstream data”. [3]  Clickstream data consists of data from logs, cookies, forms, Web bugs, and other 

data collection mechanisms which track the movement of HTML pages from server to browser.  Any single 

form of data collection does not represent sufficient information about the visitor’s behavior; however, in 

combination these data sources provide ample information for a WWW site to personalize their presentation 

based on, at worst, customer segmentation or, at best, individual personal preferences.  Perhaps one of the 

most surreptitious forms of visitor data collection is the use of Web bugs.  Web bugs allow a WWW site 

operator to track visitor behavior on the site without the visitor being aware that they are being monitored.  

Web bugs are invisible graphic images embedded within an Internet document which report the recipient’s 
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IP address, browser type, the URL of the hosting page, the time the Web bug was viewed, and a cookie 

value if it exists.  Web bugs may be used to count site visits, capture search strings, capture demographic 

data, monitor whether an e-mail was opened and how often, and capture ad clicks.  Other data capture 

techniques may yield additional visitor profile data such as occupation, salary, zipcode, age, gender, etc.  

With this plethora of visitor data the WWW site operator has the ability to target their marketing, 

personalize content, and build a 1-to-1 relationship with the site visitor. 

The key to successful implementation of eCRM in building mutually beneficial, long-term relationships 

with WWW site visitors is dependent on aggressively mining the www site’s collected data.  Web mining is 

the key to customer knowledge and intimacy. [3]  Placing advertisements in front of visitors based on the 

keywords they entered into a search engine rather than on observed patterns is no longer suited to the data-

rich environment of the Internet.  The primary difference between Web mining and traditional data mining 

is the time frame within which the analysis is performed.  E-businesses must quickly and accurately identify 

prospective customers in order to retain profitable customers, and more accurately identify potential cross-

sell and up-sell opportunities.  Again, therefore, the solution falls to the computational sciences where 

application of advanced computational methods can address the critical needs of eCRM. 

Summary 

“I know who you are.  I remember you.  I get you to [interact with] me.  And then, because I know 

something about you my competitors don’t know, I can do something for you my competitors can’t do – not 

for any price.” [7]  This is 1-to-1 customer relationship management and it is the goal of every business 

large or small, traditional or Internet-based.  Utilizing data collected about customers to manage the 

interaction with customers for the mutual benefit of the company and the customer defines the CRM 
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process.  The customer benefits through better service from the company, and a higher level of satisfaction.  

The company benefits by retaining customers, building customer loyalty, and increasing profitability. 

Companies across all domains collect vast amounts of data about their customers from many sources, 

building huge repositories referred to as data warehouses.  The sheer volume of this data, often in the 

terabyte range, makes the application of traditional statistical analytic methods infeasible.  Automated data 

mining tools have been developed to address this issue.  The data mining systems apply well-known 

algorithms such as rule-based inference segmentation, collaborative filtering, and neural networks.  Data 

mining systems in combination with campaign management systems have been packaged as CRM solutions 

by all the major software vendors such as IBM, Seibel, SAP, Oracle, etc.  The industry supporting CRM is 

expected to continue growing as more companies large and small implement CRM solutions to remain 

competitive.  According to the Aberdeen Group worldwide expenditures on CRM will grow at a 6.7% 

annualized rate through 2006 to $17.7 billion with U.S. corporations representing $9.19 billion of the total 

expenditures.  

In business the personalized interaction with a customer made possible, in part, by automated data mining 

tools is a win-win situation.  The customer is satisfied and the company is profitable.  Businesses realize that 

in a competitive marketplace it is easier and less expensive to keep an existing customer than it is to acquire 

a new customer, it is less expensive to keep a customer satisfied in the first place than to try to win them 

back, and some customers are worth more than other customers. [4]  Customer Relationship Management 

Systems supported by automated data mining tools and data warehouses provide businesses with the tools 

necessary to compete. 

 


