
Chapter 5
Foundations of Business Intelligence:  Database and Information Management
Student Learning Objectives
1. How does a relational database organize data, and how does it differ from an object-oriented database?

2. What are the principles of a database management system?

3. What are the principal tools and technologies for accessing information from databases to improve business performance and decision making?

4. What is the role of information policy and data administration in the management of organizational data resources?

5. Why is data quality assurance so important for a business?
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Teaching Suggestions

The essential message of this chapter is the statement “How businesses store, organize, and manage their data has a tremendous impact on organizational effectiveness.” Data have now become central and even vital to an organization’s survival.  
The opening vignette, “R.R. Donnelly Tries to Master Its Data,” describes how the company faced a managerial nightmare as it acquired new business units and revenues quadrupled in five years. Each acquisition brought with it a new and differently configured set of data that required integration into the company’s master database. It became impractical to use the time-consuming manual processes to reconcile data as the company had in the past. The organization also needed to have one set of data stored in a single, authenticated master file that allowed managers and employees to access a consolidated view of the company’s customers. 

Most of the problems R.R. Donnelly faced are common throughout the business world. This chapter explores how to correct and prevent these kinds of situations and how digital firms can use database technologies to increase their competitive advantages. 

Section 5.1, “The Database Approach to Data Management,” introduces basic key terms like field, record, file, database, entity and attribute. Try using a simple spreadsheet print-out to demonstrate these terms. If you have access to a relational DBMS during class time, you can demonstrate several of the concepts presented in this section. If you have time and as a class activity, ask your students to prepare an entity-relationship diagram, as well as normalize the data. Your students will need guidance from you to complete this activity, but it will help them see and understand the logical design process.
Section 5.2, “Database Management System,” introduces database design and management requirements for database systems. Help your students see how a logical design allows them to analyze and understand the data from a business perspective, while physical design shows how the database is arranged on direct access storage devices. At this point, you can use the enrollment process at your university as an example. Have your students prepare a logical design for the enrollment process. Discuss the three operations of a relational DBMS: select, project, and join. A database management system is comprised of three components: a data definition language, data dictionary, and data manipulation language. If you have access to a relational DBMS during class time, you can demonstrate several of the concepts presented in this section.
Section 5.3, “Using Databases to Improve Business Performance and Decision Making.” This section focuses on how data technologies are actually used: data warehouses, data marts, business intelligence, multidimensional data analysis, and data mining.  Regardless of their career choice, students will probably use some or all of these in their jobs. For example, data warehouses and data marts are important to many business functions. They are critical for those who want to use data mining technologies which have many uses in management analysis and business decisions. Keep in mind as you teach this chapter that managing data resources can be very technical, but many students will need and want to know the business uses and business values. In the end, effectively managing data is the goal. Doing it in a way that will enable your students to contribute to the success of their organization is the reason why most students are in this course.

This section discusses text mining and Web mining that are taking on significance as more data and information is stored in text documents and on the Web. Web mining is divided into three categories: content mining, structure mining, and usage mining. Each one provides specific information on patterns in Web data.

Interactive Session: Organizations: The IRS Uncovers Tax Fraud with a Data Warehouse

Case Study Questions:
1. Why was it so difficult for the IRS to analyze the taxpayer data it had collected?
Initially, IRS data were stored in legacy systems designed to process tax return forms efficiently. The data were organized in many different formats, including hierarchical mainframe databases, Oracle relational databases, and non-database “flat” files. The data in the older style hierarchical databases and “flat” files were nearly impossible to query and analyze and could not easily be combined with the relational data. 

2.  What kind of challenges did the IRS encounter when implementing its Compliance Data Warehouse? What management, organization, and technology issues had to be addressed?

The challenges the IRS encountered when it implemented its CDW include:

Management:  Convincing the organization to undergo a sweeping upgrade like a data warehouse implementation was not easy, since government agencies are normally risk-adverse and resist change. Data warehouses require extensive effort to keep up to date. 

Organization: The structure of data wasn’t consistent because of tax law changes through the years. This made integration of the data a complicated process. The sheer amount of data that the CDW was slated to manage was far more than anything the IRS had previously handled. Data warehouses tend to require extensive amounts of money to keep up to date.

Technology: The CDW has grown in capacity from three terabytes at its creation in the late 1990s to approximately 150 terabytes of data. The most important feature of the data warehouse was that it be sufficiently large to accommodate multiple terabytes of data, but also accessible enough to allow queries of its data using many different tools. The components that the IRS selected allowed CDW to do that. Conversion of the legacy data to the new system was not a uniform process.

3.  How did the CDW improve decision making and operations at the IRS? Are there benefits to taxpayers?
The CDW enables highly flexible queries against one of the largest databases in the world. IRS researchers can now search and analyze hundreds of millions or even billions of records at one time using a centralized source of accurate and consistent data instead of having to reconcile information from multiple inconsistent sources. The CDW allows the agency to recoup many billions of dollars in tax revenue that was lost under the old system. In 2006 the IRS collected $59.2 billion in additional revenue via 1.4 million audits of taxpayers questioned for underreporting taxes. Using the data warehouse, analysts are able to determine patterns in groups of people most likely to cheat on their taxes. The data warehouse reduced the time it takes to trace mistakes in claims and analyze data from six to eight months to only a few hours. The CDW is more secure than the old legacy system storage tapes, thereby better protecting taxpayer data. 

4.  Do you think data warehouses could be useful in other areas of the federal sector? Which ones? Why or why not?

Other federal agencies that might find data warehouses useful include:

· Department of Defense: maintain all personnel data from all four branches of the military including active duty, Guard, Reserve, and retired people. During times of war or national emergencies the data warehouse could supply information on people most qualified and available to respond to the emergency. All kinds of information and analyses could be performed if the data were consistent and complete. 

· Federal Trade Commission: could combine data on consumer-related activities into one data warehouse that would be available to all branches of government and private organizations. Data could help analyze economic situations and factors so that businesses and governments could make faster and better decisions. 

MIS In Action

Go to the IRS Web site (www.irs.gov), download a 1040 tax return form, and answer the following questions.
1.  . What are some of the fields from that form that would most likely be included in the Compliance Data Warehouse? 

Obviously personal identification information like name, address, and social security number are included in the CDW. Probably all of the rest of the information like filing status, wages, exemptions, other sources of income, and taxes and credits are maintained in the CDW.

2.  How could IRS researchers use these data to determine whether someone was underreporting (cheating on) taxes?

Using data mining techniques, the IRS can determine typical income and deduction patterns. By matching the submitted forms against the patterns, the IRS can deduce whether someone is underreporting their taxes.

Section 5.4, “Managing Data Resources” This section introduces students to some of the critical issues surrounding corporate data.  Students should realize that setting up the database is only the beginning of the process.  Managing the data is the real challenge.  In fact, the main point is to show how data management has changed and the reason why data must be organized, accessed easily by those who need access, and protected from the wrong people accessing, modifying, or harming the data. 

Developing a database environment requires much more than selecting database technology.  It requires a formal information policy governing the maintenance, distribution, and use of information in the organization.  The organization must also develop a data administration function and a data-planning methodology.  The organization should use data planning techniques to make sure that the organization’s data model delivers information efficiently for its business processes and enhances organizational performance.  There is political resistance in organizations to many key database concepts, especially the sharing of information that has been controlled exclusively by one organizational group.  Creating a database environment is a long-term endeavor requiring large up-front investments and organizational change.

Interactive Session: People: Credit Bureau Errors—Big People Problems

Case Study Questions

1. Assess the business impact of credit bureaus’ data quality problems (for the credit bureaus, for lenders, for individuals).

Credit bureaus: Credit bureaus sell their information to other companies to use for credit assessment. Continuing problems of data quality can affect the price they receive for the data and their business reputation.

Lenders: Inaccurate or incomplete information may lead a lender to deny a customer loans or other services for which the person is rightfully eligible. 

Individuals: Data from the three credit bureaus provide a detailed dossier of an individual’s borrowing and bill paying habits. Lenders use the information to assess a person’s credit worthiness, the ability to pay back a loan, and can affect the interest rate and other terms of a loan, including whether a loan will be granted in the first place. The data can affect a person’s chance of finding a job, since employers check credit reports before hiring new employees.

2. Are any ethical issues raised by credit bureaus’ data quality problems? Explain your answer.

Student answers will vary according to their personal experiences and knowledge. Some issues they may include in their answers are:
· Whose responsibility should it be to fix data problems caused by the bureaus’ faulty systems? The individual affected or the credit bureau?

· Should the credit bureaus take more responsibility for canvassing their databases for errors?

· Should the credit bureaus use more diligence to prevent data quality problems?

· Should individuals whose data is incorrect be compensated if the error is caused by the credit bureaus?
3. Analyze the people, organizational, and technology factors responsible for credit bureaus’ data quality problems.

People: Consumers might provide incomplete or inaccurate information on a credit application. A creditor might submit incomplete or inaccurate information to the credit bureaus. If workers in companies supplying tax and bankruptcy data from court and government records accidentally transpose a digit or misread a document, the data entered is incorrect or inaccurate. 
Organization: The sheer volume of information being transmitted from creditors to credit bureaus increases the likelihood of mistakes. The bureaus recognize that their own systems are responsible for many credit-report errors. Some mistakes occur because of inadequate procedures for matching loans to individual credit reports. If data on one consumer, the wrong consumer, matches better than anyone else, the data could go into the wrong account. Credit bureaus claim it’s impossible for them to monitor the accuracy of the 3.5 billion pieces of credit account information they receive each month. They must continually contend with bogus claims from consumers who falsify lender information or use shady credit-repair companies that challenge the negative information on a credit report regardless of its validity. The bureaus usually do not contact lenders directly to correct faulty information. Instead, the bureaus use a data processing center run by a third-party contractor. 
Technology: Credit bureaus rarely obtain all the information in all data fields, so they have to determine how much variation to allow and still call it a match. The credit bureaus use an automated Electronic Online Solution for Complete and Accurate Reporting (e-OSCAR) system to forward consumer disputes to lenders for verification. 
4. What can be done to solve these problems?
People:  Creditors and lenders could require more documentation from consumers who are applying for loans to ensure data is as accurate and complete as possible. Workers in companies supplying tax and bankruptcy data from court and government records could digitally scan data into systems rather than using manual processes for data entry. Individuals could be more vigilant of the information they give lenders when applying for loans.
Organizations: Since the credit bureaus recognize that their own systems create many of the data quality problems associated with individual records, they could work harder to improve the data entry and data match systems. They can create new hurdles for data that require better information matches before data is entered into individual records. The credit bureaus could do more to require third-party contractors to work with lenders when faulty information is discovered. Lenders could penalize credit bureaus if faulty data is received that causes them to deny consumers loans.
Technology: Credit bureaus could change the variation rates they use when matching data to records. They could improve the (e-OSCAR) system that forwards consumer disputes to lenders for verification. 
MIS In Action

Go to the Experian Web site (www.experian.com) and explore the site, with special attention to its services for businesses and small businesses. Then answer the following questions. 
1. List and describe five services for businesses and explain how each uses consumer data. Describe the kinds of businesses that would use these services. (Information in this answer is copied directly from Experian’s Web site in October 2009.)
Business Reports: Is a potential new customer a good or bad credit risk? With Experian business credit reports, you’ll know in seconds. At Experian.com you can instantly check a business’ credit before deciding to trade with them or agreeing to credit terms. You can also check potential suppliers’ and partners’ business credit reports — and be alerted to any financial issues they’re having that could impact your business.

Mailing Lists and Research: Developing a list of sales leads is the first phase in any sales process. Experian® provides instant access to verified data from our comprehensive database of over 210 million consumers and more than 110 million households. We can help you generate profitable sales leads for your business, whether they’re across town or across the country.

· Increase sales and boost response rates for your direct marketing efforts with direct mail and telemarketing lists that target the best consumer prospects for your products or services. Build custom lists of sales leads using a full range of criteria.
· Accurate and Up-to-date Sales Leads: Our testing and evaluation process ensures data cleanliness, depth of coverage and accuracy. We also update our consumer database daily to provide you with the freshest, most recent information.
· Build a Consumer Mailing List: Grow your business and expand your customer base by reaching highly lucrative niche markets. Our specialty mailing lists help you get sales leads for your product or service. You can even get special insight into consumers based on key behaviors, such as moving.

Business Credit Services: 

· Manage Your Business Credit: Learn why and how to establish business credit separate from your personal credit. Build and control your credit scores so that you can acquire the credit you need. Find out how your small business looks to potential creditors.

· Reduce Your Business Credit Risk: Avoid taking on a bad credit risk when contracting with another business. Experian® gives you the framework you need to make complicated business decisions. Whether you need to verify that a new business exists or obtain a detailed payment history, we can help you determine whether to do business with a company. 

· Obtain Business Credit Reports Online: Immediately run a credit check on any company, including your own. Make low or high-risk credit assessments with confidence. Choose the reports that you need to do what’s right for your small business. With Experian’s database of over 27 million active U.S. businesses, you’ll get company research reports on your suppliers or customers.

Marketing Services: Experian® Marketing Services help clients maximize their marketing investments and, through our expertise, target the right strategy and tactics to achieve their objectives. Our insight into clients’ business enables them to find new customers, keep their best customers, forecast new markets and locations, and measure marketing effectiveness. 

By leveraging our breadth of marketing capabilities, we help clients better understand their customers and prospects, communicate with them as individuals through relevant marketing messages and measure the impact of marketing across your business.

Bringing a comprehensive set of best-in-class capabilities together enables us to provide a full spectrum of marketing services throughout the world. The combination of our people, processes and technology focused on our clients’ unique needs gives them a competitive advantage through a world of insight.

Fraud Management and Customer Identity: Stop fraud before losses occur. Experian® continually invests in new data sources and technological innovations in order to provide clients with the most advanced fraud prevention tools and data breach solutions. Reduce credit risk through screening and identity resolution.

2. Explain how each of these services is affected by inaccurate consumer data.

Obviously, business may be impacted if any of the credit bureau services listed above use inaccurate, incomplete, or outdated data and information. For instance, using outdated or inaccurate data for sales leads will cause a business’s employees to pursue potential customers who aren’t creditworthy or simply wouldn’t be interested in the company’s products or services. Using bad data to help prevent fraud may cause a business to turn away customers who are in fact not fraudulent or are not bad credit risks. That not only can cause a business to lose good customers but could also damage relationships with potential or existing customers. 
Section 5.5, “Hands-On MIS”
Management Decision Problems

1. Emerson Process Management: data warehouse was full of inaccurate and redundant data gathered from numerous transaction processing systems. The design team assumed all users would enter data the same way. Users actually entered data in multiple ways. Assess the potential business impact of these data quality problems. What decisions have to be made and steps taken to reach a solution?

Managers and employees can’t make accurate and timely decisions about customer activity because of inaccurate and redundant data. The company could be wasting resources pursuing customers it shouldn’t and neglecting its best customers. The company could be experiencing financial losses resulting from the inaccurate data.

Managers, employees, and data administrators need to identify and correct the faulty data and then establish better routines for editing data when it’s entered. The company should perform a data quality audit by surveying entire data files, surveying samples from data files, or surveying end users for perceptions of data quality. The company needs to perform data cleansing operations to correct errors and enforce consistency among the different sets of data at their origin.

2. Industrial supply company: the company wants to create a single data warehouse by combining several different systems. The sample files from the two systems that would supply the data for the data warehouse contain different data sets.

1. What business problems are created by not having these data in a single standard format?

Managers are unable to make good decisions about the company’s sales and products because of inconsistent data. Managers can’t determine which products are selling the best world-wide; they can only determine product sales by region. 

2. How easy would it be to create a database with a single standard format that could store the data from both systems? Identify the problems that would have to be addressed. 

It may not be too hard to create a database with a single standard format if the company used middleware to pull both data sets into a consolidated database. The company should use specialized data-cleansing software that would automatically survey data files, correct errors in the data, and integrate the data in a consistent company-wide format. Problems that may occur would stem from inconsistent data names like the Territory and Customer ID in the old sets and data element names like Division in the new set. The data administrators, managers, and employees may have to track the data conversion and manually convert some data.

3. Should the problems be solved by database specialist or general business managers? Explain.

Both the database specialist and general business managers should help solve the problems. Data administrators are responsible for developing an information policy, planning for data, overseeing logical database design and data dictionary development, and monitoring how information system specialists and end-user groups use data. However, end-users and business managers have the final decision-making authority and responsibility for the data.

4.  Who should have the authority to finalize a single company-wide format for this information in the data warehouse?

Owners and managers are the only ones who have the authority to finalize the format for the information in the data warehouse. They could develop an information policy that specifies the organization’s rules for sharing, disseminating, acquiring, standardizing, classifying, and inventorying information. 

Achieving Operational Excellence: Building a Relational Database for Inventory Management

Software skills: Database design, querying and reporting

Business Skills: Inventory Management

This exercise requires that students know how to create queries and reports using information from multiple tables. The solutions provided here were created using the query wizard and report wizard capabilities in Microsoft Access. Students can, of course, create more sophisticated reports if they wish.

The database would need some modification to answer other important questions about the business. The owners might want to know, for example, which are the fastest-selling bicycles.  The existing database shows products in inventory and their suppliers. The owners might want to add an additional table (or tables) in the database to house information about product sales, such as the product identification number, date placed in inventory, date of sale, purchase price, and customer name, address, and telephone number. Management could use this enhanced database to create reports on best selling bikes over a specific period, the number of bicycles sold during a specific period, total volume of sales over a specific period, or best customers. Students should be encouraged to think creatively about what other pieces of information should be captured on the database that would help the owners manage the business.

The answers to the following questions can be found in the Microsoft Access File named: Ess9ch05solutionfile.mdb.
1. Prepare a report that identifies the five most expensive bicycles. The report should list the bicycles in descending order from most expensive to lease expensive, the quantity on hand for each, and the markup percentage for each.

2. Prepare a report that lists each supplier, its products, their quantities on hand, and associated reorder levels. The report should be sorted alphabetically by supplier. Within each supplier category, the products should be sorted alphabetically.

3. Prepare a report listing only the bicycles that are low in stock and need to be reordered. The report should provide supplier information for the items identified.

4. Write a brief description of how the database could be enhanced to further improve management of the business. What tables or fields should be added? What additional reports would be useful?

Improving Decision Making: Searching Online Databases for Overseas Business Resources

Software skills: Online databases

Business skills: Researching services for overseas operations
List the companies you would contact to interview on your trip to determine whether they can help you with these and any other functions you think vital to establishing your office.
Student answers will vary based on the companies they choose to contact.
Rate the databases you used for accuracy of name, completeness, ease-of-use, and general helpfulness. 

The U.S. Department of Commerce Web site contains a fair amount of economic information. The Web site for the Nationwide Business Directory of Australia is http://www.nationwide.com.au 
What does this exercise tell you about the design of databases?
Students may not understand that the World Wide Web is one massive data warehouse, but in non-technical terms that is exactly what it is. Remind them of this when they are completing this assignment. This assignment may best be accomplished in groups, where they can consolidate their findings into a written or oral presentation.

Review Questions

1. How does a relational database organize data and how does it differ from an object-oriented database?
Define and explain the significance of entities, attributes, and key fields.
· Entity is a person, place, thing, or event on which information can be obtained. 
· Attribute is a piece of information describing a particular entity. 
· Key field is a field in a record that uniquely identifies instances of that record so that it can be retrieved, updated, or sorted. For example, a person’s name cannot be a key field because there can be another person with the same name, whereas a social security number is unique. Also a product name may not be unique but a product number can be designed to be unique. 

Define a relational database and explain how it organizes and stores information.
The relational database is the primary method for organizing and maintaining data in most modern information systems.  It organizes data in two-dimensional tables with rows and columns called relations.  Each table contains data about an entity and its attributes.  Each row represents a record and each column represents an attribute or field.  Each table also contains a key field to uniquely identify each record for retrieval or manipulation.  
Explain the role of entity-relationship diagrams and normalization in database design.
Relational databases organize data into two-dimensional tables (called relations) with columns and rows.  Each table contains data on an entity and its attributes. An entity-relationship diagram graphically depicts the relationship between entities (tables) in a relational database.  A well-designed relational database will not have many-to-many relationships, and all attributes for a specific entity will only apply to that entity.  

Normalization is the process of creating small stable data structures from complex groups of data when designing a relational database. Normalization streamlines relational database design by removing redundant data such as repeating data groups. A well-designed relational database will be organized around the information needs of the business and will probably be in some normalized form. A database that is not normalized will have problems with insertion, deletion, and modification. 

Define an object-oriented database and explain how it differs from a relational database.
An object-oriented DBMS stores the data and procedures that act on those data as objects that can be automatically retrieved and shared.  Object-oriented database management systems (OODBMS) are becoming popular because they can be used to manage the various multimedia components or Java applets used in Web applications, which typically integrate pieces of information from a variety of sources.

Although object-oriented databases can store more complex types of information than relational DBMS, they are relatively slow compared with relational DBMS for processing large numbers of transactions.
2.  What are the principles of a database management system?
Define a database management system (DBMS) and describe how it works and explain how it benefits organizations.
A database management system (DBMS) is a specific type of software for creating, storing, organizing, and accessing data from a database.  A DBMS consists of software that permits centralization of data and data management so that businesses have a single, consistent source for all their data needs.  A single database services multiple applications.  The most important feature of the DBMS is its ability to separate the logical and physical views of data.  The user works with a logical view of data.  The DBMS retrieves information so that the user does not have to be concerned with its physical location.  

Define and compare the logical and physical view of data.
The DBMS relieves the end user or programmer from the task of understanding where and how the data are actually stored by separating the logical and physical views of the data.  The logical view presents data as end users or business specialists would perceive them, whereas the physical view shows how data are actually organized and structured on physical storage media, such as a hard disk.

Define and describe the three operations of a relational database management system. 
In a relational database, three basic operations are used to develop useful sets of data: select, project, and join. 

· Select operation creates a subset consisting of all records in the file that meet stated criteria. In other words, select creates a subset of rows that meet certain criteria. 

· Join operation combines relational tables to provide the user with more information than is available in individual tables.
· Project operation creates a subset consisting of columns in a table, permitting the user to create new tables that contain only the information required.
Name and describe the three major capabilities of a DBMS. 
A DBMS includes capabilities and tools for organizing, managing, and accessing the data in the database.  The principal capabilities of a DBMS include a data definition language, data dictionary, and data manipulation language.  
· The data definition language specifies the structure and content of the database. 
· The data dictionary is an automated or manual file that stores information about the data in the database, including names, definitions, formats, and descriptions of data elements.  
· The data manipulation language, such as SQL, is a specialized language for accessing and manipulating the data in the database.

3.  What are the principal tools and technologies for accessing information from databases to improve business performance and decision making?

Define a data warehouse and describe how it works.  
A data warehouse is a database with archival, querying, and data exploration tools (i.e., statistical tools) and is used for storing historical and current data of potential interest to managers throughout the organization and from external sources (e.g., competitor sales or market share). The data originate in many of the operational areas and are copied into the data warehouse as often as needed. The data in the warehouse are organized according to company-wide standards so that they can be used for management analysis and decision making.  Data warehouses support looking at the data of the organization through many views or directions. The data warehouse makes the data available to anyone to access as needed, but it cannot be altered.  A data warehouse system also provides a range of ad hoc and standardized query tools, analytical tools, and graphical reporting facilities.  The data warehouse system allows managers to look at products by customer, by year, by salesperson; essentially different slices of the data. Normal operational databases do not permit such different views. 

Define business intelligence and explain how it is related to database technology.
Powerful tools are available to analyze and access information that has been captured and organized in data warehouses and data marts.  These tools enable users to analyze the data to see new patterns, relationships, and insights that are useful for guiding decision making.  These tools for consolidating, analyzing, and providing access to vast amounts of data to help users make better business decisions are often referred to as business intelligence.  Principal tools for business intelligence include software for database query and reporting tools for multidimensional data analysis and data mining.

Describe the capabilities of online analytical processing (OLAP).  
Data warehouses support multidimensional data analysis, also known as online analytical processing (OLAP), which enables users to view the same data in different ways using multiple dimensions.  Each aspect of information represents a different dimension.  

OLAP represents relationships among data as a multidimensional structure, which can be visualized as cubes of data and cubes within cubes of data, enabling more sophisticated data analysis.  OLAP enables users to obtain online answers to ad hoc questions in a fairly rapid amount of time, even when the data are stored in very large databases.  Online analytical processing and data mining enable the manipulation and analysis of large volumes of data from many perspectives—for example, sales by item, by department, by store, and by region—in order to find patterns in the data. Such patterns are difficult to find with normal database methods, which is why a data warehouse and data mining are usually parts of OLAP.
Define data mining, describe what types of information can be obtained from it, and explain how it differs from OLAP.
Data mining provides insights into corporate data that cannot be obtained with OLAP by finding hidden patterns and relationships in large databases and inferring rules from them to predict future behavior.  The patterns and rules are used to guide decision making and forecast the effect of those decisions.  The types of information obtained from data mining include associations, sequences, classifications, clusters, and forecasts.

Explain how text mining and Web mining differ from conventional data mining.
Conventional data mining focuses on data that have been structured in databases and files. Text mining concentrates on finding patterns and trends in unstructured data contained in text files. The data may be in email, memos, call center transcripts, survey responses, legal cases, patent descriptions, and service reports. Text mining tools extract key elements from large unstructured data sets, discover patterns and relationships, and summarize the information. 

Web mining helps businesses understand customer behavior, evaluate the effectiveness of a particular Web site, or quantify the success of a marketing campaign. Web mining looks for patterns in data through 

· Web content mining: extracting knowledge from the content of Web pages

· Web structure mining: examining data related to the structure of a particular Web site

· Web usage mining: examining user interaction data recorded by a Web server whenever requests for a Web site’s resources are received

Explain how users can access information from a company’s internal databases through the Web.  
Conventional databases can be linked via middleware to the Web or a Web interface to facilitate user access to an organization’s internal data.  Web browser software on a client PC is used to access a corporate Web site over the Internet. The Web browser software requests data from the organization’s database, using HTML commands to communicate with the Web server. Because many back-end databases cannot interpret commands written in HTML, the Web server passes these requests for data to special middleware software that then translates HTML commands into SQL so that they can be processed by the DBMS working with the database. The DBMS receives the SQL requests and provides the required data. The middleware transfers information from the organization’s internal database back to the Web server for delivery in the form of a Web page to the user. The software working between the Web server and the DBMS can be an application server, a custom program, or a series of software scripts.  

4. What is the role of information policy and data administration in the management of organizational data resources?  

Define information policy and data administration and explain how they help organizations manage their data.

An information policy specifies the organization’s rules for sharing, disseminating, acquiring, standardizing, classifying, and inventorying information.  Information policy lays out specific procedures and accountabilities, identifying which users and organizational units can share information, where information can be distributed, and who is responsible for updating and maintaining the information. 
Data administration is responsible for the specific policies and procedures through which data can be managed as an organizational resource.  These responsibilities include developing information policy, planning for data, overseeing logical database design and data dictionary development, and monitoring how information systems specialists and end-user groups use data.

In large corporations, a formal data administration function is responsible for information policy, as well as for data planning, data dictionary development, and monitoring data usage in the firm.
5.  Why is data quality assurance so important for a business?

List and describe the most common data quality problems.

Data that are inaccurate, incomplete, or inconsistent create serious operational and financial problems for businesses because they may create inaccuracies in product pricing, customer accounts, and inventory data, and lead to inaccurate decisions about what actions an organization should take.  Firms must take special steps to make sure they have a high level of data quality.  These include using enterprise-wide data standards, databases designed to minimize inconsistent and redundant data, data quality audits, and data cleansing software.

List and describe the most important tools and techniques for assuring data quality.
A data quality audit is a structured survey of the accuracy and level of completeness of the data in an information system.  Data quality audits can be performed by surveying entire data files, surveying samples from data files, or surveying end users for their perceptions of data quality.

Data cleansing consists of activities for detecting and correcting data in a database that are incorrect, incomplete, improperly formatted, or redundant.  Data cleansing not only corrects data but also enforces consistency among different sets of data that originated in separate information systems.

Discussion Questions

1. It has been said that you do not need database management software to create a database environment. Discuss. 

A database is a collection of data organized to service many applications at the same time by storing and managing data so that they appear to be in one location. It is not mandated that a database have a DBMS. What is most important is the concept of a database — a model for organizing information so that it can be stored and accessed flexibly and efficiently. Without the right vision of a database and data model, a DBMS is not effective. A DBMS is special software to create and maintain a database. It enables individual business applications to extract the data needed without having to create separate files or data definitions in the computer programs. However, the use of a DBMS can reduce program-data dependence along with program development and maintenance costs. Access and availability of information can be increased because users and programmers can perform ad-hoc queries of data in the database. The DBMS allows the organization to centrally manage data, its use, and security.

2. To what extent should end users be involved in the selection of a database management system and database design?

End users should be involved in the selection of a database management system and the database design. Developing a database environment requires much more than just selecting the technology. It requires a change in the corporation’s attitude toward information. The organization must develop a data administration function and a data planning methodology. The end-user involvement can be instrumental in mitigating the political resistance organizations may have to many key database concepts, especially to sharing information that has been controlled exclusively by one organizational group.
Video Case Questions

You will find a video case illustrating some of the concepts in this chapter on the Laudon Web site at www.pearsonhighered.com/laudon along with questions to help you analyze the case.
Collaboration and Teamwork: Identifying Entities and Attributes in an Online Database
With a group of two or three of your fellow students, select an online database to explore, such as AOL Music or the Internet Movie Database.  Explore these Web sites to see what information they provide.  Then list the entities and attributes that they must keep track of in their databases.  Diagram the relationship between the entities you have identified.  If possible, use Google Sites to post links to Web pages, team communication announcements, and work assignments; to brainstorm; and to work collaboratively on project documents. Try to use Google Docs to develop a presentation of your findings for the class. 
There are hundreds of Internet Movie Databases so students will have to select the one that interests them.  The Web sites for AOL Music and Gracenote.com are listed below.

http://music.aol.com/
http://gracenote.com/
In their analysis, students should explain that many of these sites use the same entities and attributes to keep track of their data. Some of the entities that AOL Music tracks include artists, videos, songs, radio, pictures, news, lyrics, and concerts. The Web site tracks the following attributes for the artist entity: popularity ranking of each artist, number of people that have viewed a particular album by the artist, the genre (country, pop, rock, etc), a biography, who the artist is most influenced by, photos, videos, all the albums the artist has published, lyrics of each song, and ringtones users can send to their cellphones.
Business Problem-Solving Case: Trouble with the Terrorist Watch List Database
1. What concepts in this chapter are illustrated in this case? 

Consolidating multiple databases into a single cohesive one is a primary goal of the FBI’s Terrorist Screening Center (TSC). The organization is integrating at least 12 different databases; two years after the process began, 10 of the 12 have been processed. The remaining two databases are both fingerprint databases, and not technically watch lists. 

Using data warehouses to serve all the agencies that need information is the second major concept taken from this chapter. Agencies can receive a data mart, a subset of data, that pertains to its specific mission. For instance, airlines use data supplied by the TSA system in their NoFly and Selectee lists for prescreening passengers, while the U.S. Customs and Border Protection system uses the watch list data to help screen travelers entering the United States [presumably in transportation other than an airplane]. The State Department screens applicants for visas to enter the U.S. and U.S. residents applying for passports, while state and local law enforment agencies use the FBI system to help with arrests, detentions, and other criminal justice activities.

Managing data resources effectively and efficiently is the third major concept in this case. No information policy has been established to specify the rules for sharing, disseminating, acquiring, standardizing, classifying, and inventorying information. Data administration seems to be poor. Data governance that would help the organizations manage the availability, usability, integrity, and security of the data seems to be missing. It would help increase the privacy, security, data quality, and compliance with government regulations. Lastly, data quality audits and data cleansing are desperately needed to decrease the number of inconsistent record counts, duplicate records, and records that lacked data fields or had unclear sources for the data. 
2. Why was the consolidated terror watch list created? What are the benefits of the list? 

The FBI’s Terrorist Screening Center, or TSC, was established to organize and standardize information about suspected terrorists between multiple government agencies into a single list to enhance communications between agencies. A database of suspected terrorists known as the terrorist watch list was born from these efforts in 2003 in response to criticisms that multiple agencies were maintaining separate lists and that these agencies lacked a consistent process to share relevant information concerning the individuals on each agency’s list.

3. Describe some of the weaknesses of the watch list. What people, organizational, and technology factors are responsible for these weaknesses? 

People: Policies for nomination and removal are not uniform between governmental departments.  The size of the list is unmanageable – it has grown to over 750,000 records since its creation and is continuing to grow at a rate of 200,000 records each year since 2004. However, obvious non-terrorists are included on the list – a six-year old child and Senator Ted Kennedy. There is no simple or quick redress process for removal from the list. The watch list has drawn criticism because of its potential to promote racial profiling and discrimination. 

Organization: Integrating 12 different databases into one is a difficult process – 2 databases remain to be integrated. Balancing the knowledge of how someone is added to the list is difficult – information about the process for inclusion must be protected if the list is to be effective against terrorists. On the other hand, for innocent people who are unnecessarily inconvenienced, the inability to ascertain how they came to be on the list is upsetting. Criteria for inclusion on the list may be too minimal. The government agencies lack standard and consistent procedures for nominating individuals to the list, performing modifications to information, and relaying those changes to other governmental offices. 

Technology: The poor quality of the database leads to inaccurate data, redundant data, and erroneous entries. The TSA needs to perform an intensive data quality audit and data cleansing to help match imperfect data in airline reservation systems with imperfect data on the watch lists. While government agencies have been able to synchronize their data into a single list, there is still more work to be done to integrate that list with those maintained by airlines, individual states, and other localities using more information to differentiate individuals.
4. If you were responsible for the management of the TSC watch list database, what steps would you take to correct some of these weaknesses?
Student answers will vary. Some suggestions include performing data quality audits and using data cleansing software to correct many of the imperfections of the data. Information policies and data governance policies need to be developed to standardize the procedures for nomination and removal from the lists. The policies could also address the problem with inconsistent record counts, duplicate records, and records that lacked data fields or had unclear sources for their data. The TSA should develop consistent policies and methods to ensure that the government, not individual airlines, is responsible for matching travelers to watch lists.  

5. Do you believe that the watch list represents a significant threat to individuals’ privacy or Constitutional rights? Why or why not?
Most students will probably answer that the watch list does represent threats to privacy and Constitutional rights. The TSA is developing a system called “Secure Flight” but it has been continually delayed due to privacy concerns regarding the sensitivity and safety of the data it would collect. Similar surveillance programs and watch lists, such as the NSA’s attempts to gather information about suspected terrorists, have drawn criticism for potential privacy violations. The watch list has drawn criticism because of its potential to promote racial profiling and discrimination. 
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