
Chapter 10
Improving Decision Making and Managing Knowledge
Student Learning Objectives
1. What are the different types of decisions, and how does the decision-making process work?
2. How do information systems help people working individually and in groups make decisions more effectively? 
3. What are the business benefits of using intelligent techniques in decision making and knowledge management?
4. What types of systems are used for enterprise-wide knowledge management, and how do they provide value for businesses?
5. What are the major types of knowledge work systems, and how do they provide value for firms?
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Teaching Suggestions

The opening case, “P&G Moves From Paper to Pixels for Knowledge Management”, illustrates how a mega-corporation has adopted knowledge-sharing initiatives to connect its global knowledge community. Employees all over the world easily access information from internal experts on product research and development through several different technologies. The INet intranet with its browser-based portal that employees can customize allows them to locate company experts who are doing related work and keep track of relevant innovations in other areas of the company. Rather than using paper-based documents that were quite unmanageable, P&G provides an electronic document management system called eLab Notebook. It’s a searchable archive of PDF files that organizes over 5 million research-related documents and uses a browser-based portal. After training employees and changing work flows, the giant corporation is saving time and money. P&G realizes that knowledge is an important resource worth managing.

This case shows how decision-making can be improved by using the right tools in the right way.  Many of these tools are much less expensive and much easier to implement thanks to the Internet and the Web.  
Section 10.1, “Decision Making and Information Systems.” This section of the text focuses on the management aspects of information systems, and how the main contribution of information systems has been to improve decision making, both for individuals and groups.  As an exercise, randomly ask your students to classify different types of decisions and at what management level they would expect those decisions to be made.  For example, the location of a new plant would be an unstructured type of decision and made at the senior management level, whereas, the daily production of pea soup would be a structured decision and made at the operational management level.  Ask students to determine the management level of their school, and give examples of structured, semistructured, and unstructured decisions.  

Figure 10-1 depicts the types of decisions made at three management levels. Figure 10-2 breaks down the decision-making process into four concrete stages. Have students diagram a decision such as where they will go on spring break or what they will do during their summer recess. When they are done, ask them to evaluate their decision based on the qualities listed in Table 10.2: accuracy, comprehensiveness, fairness, speed (efficiency), coherence, and due process. 
Section 10.2, “Systems for Decision Support.” When discussing these systems, you should stress that some are often so well integrated that students may not really have heard much about them. For example, TPS and MIS are already known by many. That’s usually not the case with upper-level decision-support systems. You definitely want to stress how DSS, ESS, and GDSS support business intelligence.

Students will clearly recognize the importance of decisions on what the selling price of an item will be or the decision on where a production facility or retail outlet should be located.  However, students are not likely to recognize the importance of the data that go into the decision, the source of that data, the many more limited decisions that are made prior to the final big decision, the complexity of each decision, the side-effects of the decision, or how the decision is really made.  Decisions can be very complex, and students need to understand the ways decision-support systems help managers handle the complexities and better understand all that goes into the decisions.  

Remind students that decision-support systems cover a wide variety of systems, tools, and technologies.  When covering this material in class, pose and discuss the following questions with your students.  Exactly how do the systems support decisions?  Do DSS make decisions?  Do DSS help make decisions?  Do DSS just provide the data for decisions?  

Besides stressing the graphical nature of most DSS, it is important to discuss how semistructured and unstructured decisions are supported.  The relationship between DSS and management science is another point you should make.  Many of the DSS use linear programming, network methods, and decision models to aid decision making.  The use of analytical models is an important distinction between DSS and MIS; these models are designed for semistructured decision making. The association between database management systems and DSS is also an important concept to stress.  

The key to the DSS of the future is to engage both users and IS managers in DSS design and development.  Knowledgeable executives should speak candidly with IS staff about deliverables, capabilities, outcomes, needs, and what decisions should be supported by a proposed system.  

Interactive Session: People: Data-Driven Schools
Case Study Questions

1. Identify and describe the problem discussed in the case.

Improving schools has become an increasingly urgent mission for the nation. Achieving that improvement is very difficult. Montgomery County school superintendent Jerry Weast predicted that the increasing stratification between students in the green zone (white and wealthy students) and students in the red zone (poor and minority students) would weigh down the school district as a whole.
2. How do data-driven DSS provide a solution to this problem? What are the inputs and outputs of these systems?
The Montgomery County public school system in Rockville, Maryland, is at the forefront of the push for data-driven decision support systems in schools. Employees at the school district’s Office of Shared Accountability generate reports on student educational performance. The district’s Edline and M-Stat systems alert principals to individuals with patterns of failing so they can receive extra educational resources. Inputs to the system include real-time data like test scores, grades, and other data useful for identifying students with problems. Outputs include reports on such things as how many students take algebra in middle school or read below grade level. These data can be accessed in real time by teachers and administrators who can provide intervention before students fall behind. 
3. What people, organizational, and technology issues must be addressed by this solution?

People: One of the primary goals of the data-driven system is to close the achievement gap between white and minority students in lower grades. Teachers and administrators use different types of information organized by the DSS to identify students with gifts earlier and challenge them with a more appropriate course load. Data collected on each child offer teachers insight into what methods worked best for each individual. The system must be designed to make it easy to alter course loads for each child. The district’s Edline and M-Stat systems alert principals to individuals with patterns of failing so they can receive extra resources, such as after-school tutoring, study sessions, and special meetings with parents. Each group of people involved in the education process, students, teachers, administrators, and most of all, parents must buy into the system and use it to enhance the educational process. 
Organization: The Montgomery Education Association, the county’s main teachers’ union, estimates that keeping a “running record” of student results on reading assessments and other testing adds about three to four hours to teachers’ weekly workloads. Many teachers do not want the extra workload nor do they necessarily want the scrutiny that comes with the data-driven system. The school district needs to work hand-in-hand with the union to help reduce the extra workload while helping marginal teachers improve or leave the district. Parents have expressed concern that the new systems are an excessive and unnecessary expenditure. Some critics claim that the emphasis on closing the achievement gap between different student populations is shortchanging gifted students and those with disabilities. Green zone districts receive $13,000 per student, compared with $15,000 in the red zone. Red zone classes have only 15 students in kindergarten and 17 in the first and second grades. That compares with 25 and 26 in the green zone. 
Technology: Kindergarten teachers monitor their students’ success in reading words, noting which words each student struggles with on a handheld device like a Palm Pilot. If this kind of system is incorporated in other school districts, the technology must be easy to use and understand. The system maintains a large database of test scores, grades, and other data useful for identifying students with problems. Privacy issues must be addressed to prevent data from being misused and abused to the detriment of students and school districts as a whole. 
4. How successful is this solution? Explain your answer.
Student answers may vary but should consider that 90 percent of kindergartners in Montgomery were able to read at the level required by standardized testing, with minimal differences among racial and socioeconomic groups. These numbers are up from 52 percent of African-Americans, 42 percent of Latinos, and 44 percent of low-income students just seven years ago. Also, the system has effectively identified students with abilities at an earlier age. The number of African-American students who passed at least one AP test at Montgomery had risen from 199 earlier this decade to 1,152 this year; the number of Latino students went from 218 to 1,336. 
Other evidence suggests that the gains in reducing the achievement gap earlier in childhood erode as children get older. Among eighth graders in Montgomery County, approximately 90 percent of white and Asian eighth graders tested proficient or advanced in math on state tests, compared with only half of African-Americans and Hispanics. African-American and Hispanic SAT scores were over three hundred points below those of whites and Asians. Still, the data-driven implementation has been responsible for some large improvements over past statistics.

Some of the red zone schools have seen the most dramatic improvement in test scores and graduation rates.
5. Should all school districts use such a data-driven approach to education? Why or why not?
Student answers will vary but should discuss the success rates that the Montgomery County school district has achieved. Others may argue that the extra workload associated with a data-driven system is difficult for teachers to handle and is too expensive. All answers should try to focus on the sociotechnical aspect of the system itself and not on the political issues associated with the educational system as a whole in the United States.
MIS In Action

Explore the Web site of the Montgomery County, Maryland School District and then answer the following questions [http://www.montgomeryschoolsmd.org/]:

1. Select one of the district’s elementary, middle, or high schools and describe the data available on that particular school. What kinds of decisions do these data support? How do these data help school officials improve educational performance?
All schools are required to report a plethora of data under the No Child Left Behind Act. The data provide statistics about the following components of the student body:

· Gender

· Racial/Ethnic Composition

· Enrollment by Grade

· % Proficient and Participation Rate in Math and Reading

· Assessment proficiency rate by grade level

· Percent at or above the 50th Normal Curve Equivalent in Reading, Language, Language Mechanics, and Mathematics

· Staff Diversity by Racial/Ethnic Composition

· Class size/Staff ratio

· Years Experience of Professional Personnel 

 The data help administrators and teachers make structured decisions about which children need additional instruction or other types of intervention before they fall behind. Semi-structured decisions about what type of classes to offer and how many children should be in each class are easier based on the available data. Administrators and school boards can make better unstructured decisions about where to build additional schools based on data from the entire school district.
2. Select one of the district’s schools and then the School Survey Results. How do these surveys help decision makers improve educational quality?

“MCPS surveys are important sources of information about the perceptions of the school learning environment. These findings can be used to monitor continuous improvement efforts and inform school improvement goals. Interpretation of this information should take into consideration the number and percentage of survey respondents. Survey data best represent perceptions of the school environment when response rates are high.” (Copied from Montgomery Blair High School Survey Results Web page, Dec 2009)
It’s interesting to note that the school officials were careful to create three separate survey groups: students, parents, and staff. The data can then be cross-referenced and juxtaposed to provide officials with a clear picture of what they are doing well and where they need to make improvements. It’s also interesting to note, at least for this school, that the number of completed surveys were 50 percent for students, a dismal 4 percent for parents, and only 28 percent for staff. Administrators should try to increase the number of completed surveys in all three groups so they can get better data on which to base decisions.  
Section 10.3, “Intelligent Systems for Decision Support.” In this section, students are introduced to artificial intelligence, expert systems, case-based reasoning, fuzzy logic systems, neural networks, genetic algorithms, and intelligent agents. When discussing the material from this section, remind your students of the history of our discipline. In the early 1980s, expert systems were believed to represent the future of artificial intelligence and of computers in general. To date, however, they have not lived up to expectations. Many expert systems help human experts in such fields as medicine and engineering, but they are often very expensive to produce and are helpful only in special situations. Nonetheless, many are beneficial, and students must understand the limitations and the strengths. Ask your students to locate an expert system and evaluate its strengths and limitations.  Expert system demonstrations and reviews are easily located on the Web. If you have the class time, ask your students to present their findings to the class.

As a final note on artificial intelligence, you should mention to your students that it is applied in many programs with which they are familiar. For example, the intelligent help system of many application packages is a feature that students should know. The wizards, as the text shows, are examples of intelligent agents.  Sometimes the level of intelligence of these agents does not need to be high, such as the agents or robots that look for specific pieces of information on the Internet.

Interactive Session: Technology: Reality Mining
Case Study Questions

1. Why might businesses be interested in location-based mobile networking?

GPS-based data and information provides insight into people’s routines and helps businesses determine probabilities for customer traffic. Location-based mobile networking may reveal economic trends, optimal locations for offices and new stores, and provide information on better ways to advertise. The Macrosense application offers businesses information about customers and aids in important decisions about where to locate new outlets. The software provides information about where customers go after leaving a particular store. It also provides information on competitors’ customer traffic. It could track trends in people’s habits, how far customers travel to reach a retailer or the retailer’s competition, and which places are “influence points.” The data and information can help businesses and individuals achieve a deeper understanding of their environments. 

2. What technological developments have set the stage for the growth of Sense Networks and the success of their products?

Global positioning systems (GPS) devices are at peak popularity. More and more mobile computing devices, cell phones and handheld computers, are GPS-enabled. Computers now have the power and capacity to process the massive sets of location-based data using complex statistical algorithms and make predictions or recommendations based on the data. Computer storage devices are now at the level necessary to store all of the data. Macrosense uses powerful machine learning algorithms that process time-stamped location data and metadata streams from a variety of sources, including GPS, Wi-Fi positioning, cell tower triangulation, RFID, and other sensor networks. 

3. Do you feel that the privacy risks surrounding Citysense are significant? Would you sign up to use Sense Networks services? Why or why not?

Answers will vary but should include a discussion about how the Citysense application does not ask for personal information. It is an opt-in service in which individuals must agree beforehand to allow the software to capture information about user patterns over time. Answers should also reference the fact that cellular phone companies are not allowed to share customers’ location data without their consent. 

The Sense Network Web site references an excellent article from The New York Times that discusses the privacy issues associated with this new technology dubbed “collective intelligence.” It’s well worth the read. Here’s an excerpt: 
Collective intelligence could make it possible for insurance companies, for example, to use behavioral data to covertly identify people suffering from a particular disease and deny them insurance coverage. Similarly, the government or law enforcement agencies could identify members of a protest group by tracking social networks revealed by the new technology. “There are so many uses for this technology — from marketing to war fighting — that I can’t imagine it not pervading our lives in just the next few years,” says Steve Steinberg, a computer scientist who works for an investment firm in New York. (You’re Leaving a Digital Trail. What about Privacy?, The New York Times, Nov 30, 2008)
The link is http://www.nytimes.com/2008/11/30/business/30privacy.html?_r=1&ref=business 
MIS in Action

Explore the Sense Networks Web site [www.sensenetworks.com] and then answer the following questions:

1. Give examples of three different businesses that might benefit from this technology and explain why they would benefit.

Restaurants, retailers, and night clubs might benefit from the technology. Each would have hard data to help them understand peak demand hours, the number of people in the immediate vicinity, and how people move from place to place. 

These forces have lowered the cost of technology, ignited interest in location-enabled services, and resulted in the generation of significant amounts of historical and real-time streaming location information. Sense Networks was founded on the idea that these datasets could provide remarkable real-time insight into aggregate human activity trends. 

Macrosense employs patent-pending technology to learn from these large-scale patterns of movement, and to identify distinct classes of behaviors in specific contexts, called “tribes.

Each color dot in the above visualization [on the Web site ] represents the presence of a particular nightlife tribe at a particular place and time – a type of people group who move around the city in a similar way, and visit similar places at similar times. This simplified animation shows the changing whereabouts of these tribes over the course of an evening.

Once it’s known which tribes are where, by sampling the distribution of tribes at any given place and time, it’s possible to understand what it means when a user is there at that place and time.
For example: rock clubs and hip-hop clubs each retain distinct tribal distributions. When a user is out at night, Citysense learns their preferred tribe distribution from time spent in these places. When that user visits another city, they see hotspots recommended on the basis of this distribution and combined with overall activity information. 
Users who go to rock clubs see rock club hotspots, users who frequent hip-hop clubs see hip-hop hotspots, and those who go to both see both. The question “where is everybody like me right now?” is thus answered for these users – even in a city they’ve never visited before.
Simulating the real world via the use of tribes makes it possible to provide personalized services to each user without collecting personally identifiable information. (Copied from SenseNetwork.com Dec 2008)

2. Give examples of three decisions that could be made by these businesses using information from Sense Networks applications.

These types of businesses can make better staffing decisions, know when to offer sales and discounts, and decide whether to expand or retract operational levels. 

Section 10.4, “Systems for Managing Knowledge.” Students are introduced to knowledge management and organizational learning, as well as systems infrastructure for knowledge management. You should spend a few minutes discussing knowledge assets and knowledge management. Ask your students to discuss how companies like Microsoft, Dell, ExxonMobil, or Amazon.com might manage their knowledge assets. Going over the examples of knowledge work systems listed in the text stimulates a fair amount of discussion and interest.  Many students have knowledge of virtual reality systems by visiting expos or demonstrations.  Students have grown up playing games on very powerful computers with high-end graphics.  Ask them to discuss their experiences with these types of technologies.  If class permits you may wish to demonstrate a quick virtual reality project.  There are a number of projects that you can download and run from this site:  http://www-vrl.umich.edu/projects.html
Students may be surprised to learn that blogs, wikis, and social networking are becoming powerful tools for business collaboration.  These tools are easy to install, often not requiring any IT staff support.  They help capture, consolidate, and centralize knowledge throughout a firm.  They make it extremely easy for employees, customers, suppliers, and business partners to share knowledge and information.  Try accessing various blogs and wikis on corporate sites and use them to show students how much these tools have become a part of the business world. They are quickly replacing email as the primary choice of corporate communication.

Section 10.5, “Hands-on MIS.”
Management Decision Problems
1. U.S. Pharma Corporation: Headquartered in New Jersey, the company has research sites in Germany, France, the U.K., Switzerland, and Australia. R& D is key to its ongoing profits. Researchers need to share information with others within and outside the company. Design a knowledge portal with design specifications relevant to internal systems and databases, external sources of information, and internal and external communication and collaboration tools. Design a home page for your portal.

Students will vary in their designs. Elements and principles they should address in the knowledge portal are ways to acquire, store, disseminate, and apply knowledge. The design should include capabilities for email, chat/instant messaging, discussion groups, and videoconferencing. Web technologies like blogs, wikis, and social bookmarking/folksonomies should also be addressed. Security, access, and privacy might be included if you desire.

2. Applebee’s: The largest casual dinning chain in the world wants to develop menus that are tastier and contain more items that customers want and are willing to purchase. How might information systems help management implement this strategy? What pieces of data would Applebee’s need to collect? What kinds of reports would be useful to help management make decisions on how to improve menus and profitability?

Applebee’s can use data from transaction processing systems and point-of-sale systems to track which menu items sell the best. The company can use external demographic data to understand potential customers by accessing data about ages, income levels, and the number of children per family. The company can also use external weather data to track which menu items should be advertised. For instance, if the weather prediction calls for a snowstorm, the company can feature hot soups and sandwiches. Managers can use trend reports to determine which menu items are selling the best at any particular time. Reports broken into regions may be helpful since tastes differ based on geographic location. Grits sell well in the South but poorly in the Northwest. Reports on how well individual items sell during specific times of the day or week may be helpful to adjust marketing campaigns.

Improving Decision Making: Using Pivot Tables to Analyze Sales Data

Software skills: Pivot tables

Business skills: Analyzing sales data
This project gives you an opportunity to learn how to use Excel’s PivotTable functionality to analyze a database or data list.

Use the data file for Online Management Training Inc. described earlier in the chapter. This is a list of the sales transactions at OMT for one day. You can find this spreadsheet file at the Laudon Web site for this chapter.
Use Excel’s Pivot Table to help you answer the following questions:

1. Where are the average purchases higher? The answer might tell managers where to focus marketing and sales resources, or pitch different messages to different regions.

2. What form of payment is the most common? The answer could be used to emphasize in advertising the most preferred means of payment.

3. Are there any times of day when purchases are most common? Do people buy the products while at work (likely during the day) or at home (likely in the evening)?

4. What’s the relationship between regions, type of product purchased, and average sales price?

Improving Decision Making: Using Intelligent Agents for Comparison Shopping

Software skills: Web browser and shopping bot software

Business skills: Product evaluation and selection
You have decided to purchase a new digital camera.  Select a digital camera you might want to purchase, such as the Canon PowerShot SX120 or the Olympus Stylus-7010. To purchase the camera as inexpensively as possible, try several of the shopping bot sites, which do the price comparisons for you.  Visit MySimon (www.mysimon.com), BizRate.com (www.bizrate.com), and Google Product Search.  Compare these shopping sites in terms of their ease of use, number of offerings, speed in obtaining information, thoroughness of information offered about the product and seller, and price selection.  Which site or sites would you use and why? How helpful were these sites for making your decision?
Answers will vary on which camera to purchase. The point of the question is for students to explore the idea of using bots to help them navigate all of the various sites and gather as much information as possible, as quickly and easily as possible.  It doesn’t matter which camera they choose, or even which shopping bot they like best.  The idea is to critically examine the technology and determine how it helps them make better decisions. 
Review Questions

1. What are the different types of decisions, and how does the decision-making process work?
List and describe the different decision-making levels and decision-making groups in organizations and their decision-making requirements.  
Figure 10.1 illustrates the answer to this question.  Each of these levels has different information requirements for decision support and responsibility for different types of decisions.
· Senior management deals mainly with unstructured decisions.  

· Middle management deals with semistructured decisions.

· Operational management deals with structured decisions.

Distinguish between an unstructured, semistructured, and structured decision.
· Unstructured decisions are those in which the decision maker must provide judgment, evaluation, and insight to solve the problem.  Each of these decisions is novel, important, and nonroutine, and there is no well-understood or agreed-on procedure for making them.

· Structured decisions are repetitive and routine, and they involve a definite procedure for handling them so that they do not have to be treated each time as if they were new.

· Semistructured decisions have elements of both unstructured and structured decisions.  Only part of the problem has a clear-cut answer provided by an accepted procedure.

List and describe the stages in decision making.
Stages in the decision-making process include:

· Intelligence consists of discovering, identifying, and understanding the problems occurring in the organization.  Why there is a problem, where, and what effects the problem is having on the firm.  

· Design involves identifying and exploring various solutions to the problem.  

· Choice consists of choosing among solution alternatives.

· Implementation involves making the chosen alternative work and continuing to monitor how well the solution is working.

2. How do information systems help people working individually and in groups make decisions more effectively?

Distinguish between a decision-support system (DSS) and a management information system (MIS)?
Management information systems (MIS) provide routine reports and summaries of transaction-level data to middle and operational level managers to provide answers to structured and semistructured decision problems.  MIS provide information on the firm’s performance to help managers monitor and control the business.  They typically produce fixed, regularly scheduled reports based on data extracted and summarized from the firm’s underlying transaction processing systems.  The formats for these reports are often specified in advance.  

Decision-support systems (DSS) provide analytical models or tools for analyzing large quantities of data and supportive interactive queries for middle managers who face semistructured situations.  DSS emphasize change, flexibility, and rapid responses.  With a DSS there is less of an effort to link users to structured information flows and a correspondingly greater emphasis on models, assumptions, ad-hoc queries and display graphics.

List and describe the three basic components of a DSS.
Figure 10-3 illustrates the components of a DSS.  They include a DSS database, DSS software system, and DSS user interface.  
· The DSS database is a collection of current or historical data from a number of applications or groups, organized for easy access by a range of applications.  The DSS database may be a small database residing on a PC, or it may be a massive data warehouse that is continuously updated by major organizational TPS.  
· The DSS software system is a collection of software tools used for data analysis, including a collection of mathematical and analytical models, OLAP tools, and data mining tools.  Various kinds of models may be in the model base, including libraries of statistical, optimization, sensitivity analysis, and forecasting models.  
· The DSS user interface permits easy interaction between users and the DSS software tools.

Define a geographic information system (GIS) and explain how it supports decision making.
Geographic information systems (GIS) are a special category of DSS that use data visualization technology to analyze and display data for planning and decision making in the form of digitized maps.  The software can assemble, store, manipulate, and display geographically referenced information, tying data to points, lines, and areas on a map.  GIS can thus be used to support decisions that require knowledge about the geographic distribution of people or other resources in scientific research, resource management, and development planning.  For example, GIS might be used to help state and local governments calculate emergency response times to natural disasters or to help banks identify the best locations for installing new branches or ATM terminals.  GIS tools have become affordable even for small businesses and some can be used on the Web.  

Define a customer decision-support system (CDSS) and explain how the Internet is used for this purpose. 
A customer decision-support system (CDSS) supports the decision-making process of the organization’s existing and potential customers.  The data can come from both internal and external sources, including enterprise systems and the Web.  The Web and Internet can provide online access to various database and information pools along with software for data analysis.
Define an executive support system (ESS) and explain how its capabilities enhance managerial decision making and provide value for a business.
Executive support systems help senior managers with unstructured problems that occur at the strategic level of the firm.  ESS provide data from both internal and external sources, including data from the Web and provide a generalized computing and communications environment that can be focused and applied to a changing array of problems.  ESS provide easy-to-use analytical tools and online displays to help users select and tailor the data as needed.  ESS help senior executives monitor firm performance, spot problems, identify opportunities, and forecast trends.  These systems can filter out extraneous details for high-level overviews or drill down to provide senior managers with detailed transaction data if required. Some display a high-level view of firm performance in the form of a digital dashboard.
Define a group decision-support system (GDSS) explaining how it works and the problems it solves.
A GDSS is an interactive computer-based system that facilitates the solution of unstructured problems by a set of decision makers working together as a group in the same location or in different locations. In general, DSS focus on individual decision making, whereas GDSS support decision making by a group. A sophisticated GDSS provides each meeting attendee with a dedicated desktop computer under that person’s individual control. Input from meeting attendees is transmitted over a network to a central server that stores information generated by the meeting and makes it available to all on the meeting network. Data can also be projected on a large screen in the meeting room. GDSS make it possible to increase meeting size while at the same time increasing productivity because individuals contribute simultaneously rather than one at a time. 

A GDSS promotes a collaborative atmosphere by guaranteeing contributors’ anonymity so that attendees can focus on evaluating the ideas themselves without fear of personally being criticized or of having their ideas rejected based on the contributor. GDSS software tools follow structured methods for organizing and evaluating ideas and for preserving the results of meetings. 
3. What are the business benefits of using intelligent techniques in decision making and knowledge management?
Define an expert system, describe how it works, and explain its value to business. 
Expert systems are an intelligent technique for capturing tacit knowledge in a very specific and limited domain of human expertise. These systems capture the knowledge of skilled employees in the form of a set of rules in a software system that can be used by others in the organization. 
Expert systems model human knowledge as a set of rules that collectively are called the knowledge base.  The strategy used to search through the collection of rules and formlate conclusions is called the inference engine.  The inference engine works by searching through the rules and “firing” those rules that are triggered by facts gathered and entered by the user.

Expert systems can provide benefits, helping organizations make high-quality decisions with fewer people. They are used in business in discrete, highly structured, decision-making situations.  They are used in decision-making situations where expertise is expensive or in short supply.
Define case-based reasoning and explain how it differs from an expert system.  
Case-based reasoning (CBR) uses descriptions of past experiences of human specialists, representing them as “cases” and storing them in a database for later retrieval when the user encounters a new case with similar parameters.  The system searches for stored cases similar to the new one, locates the closest fit, and offers the solution to the old case for use with the new case.  If the new case fits the solution, it is added to the case database.  If not, the case will be added with a new solution or explanations as to why the solution did not work. CBR differs from expert systems in that it captures the knowledge of the organization rather than a single expert, and the knowledge is captured as cases rather than if-then rules.  Also, expert systems work by applying IF-THEN-ELSE rules against a knowledge base whereas CBR represents knowledge as a series of cases.  With case-based reasoning, the knowledge base is continuously updated by the users.
Define a neural network and describe how it works and how it benefits businesses. 
Neural networks are used for solving complex, poorly understood problems for which large amounts of data have been collected. They find patterns and relationships in massive amounts of data that would be too complicated and difficult for a human being to analyze. Neural networks discover this knowledge by using hardware and software that parallel the processing patterns of the biological or human brain. Neural networks “learn” patterns from large quantities of data by sifting through data, searching for relationships, building models, and correcting over and over again the model’s own mistakes.
Neural network applications in medicine, science, and business address problems in pattern classification, prediction, financial analysis, and control and optimization. In medicine, neural network applications are used for screening patients for coronary artery disease, for diagnosing patients with epilepsy and Alzheimer’s disease, and for performing pattern recognition of pathology images. The financial industry uses neural networks to discern patterns in vast pools of data that might help investment firms predict the performance of equities, corporate bond ratings, or corporate bankruptcies. Visa International uses a neural network to help detect credit card fraud by monitoring all Visa transactions for sudden changes in the buying patterns of cardholders. 

Define and describe fuzzy logic, genetic algorithms, and intelligent agents.  Explain how each works and the kinds of problems for which each is suited.  
Fuzzy logic is a rule-based technology that tolerates imprecision by creating rules that use approximate or subjective values and incomplete or ambiguous data. Fuzzy logic represents more closely the way people actually think than traditional IF-THEN rules.  For example, if we all agree that 120 degrees is hot and -40 degrees is cold, then is 75 degrees hot, warm, comfortable, or cool?  The answer is fuzzy at best and cannot be programmed in an IF-THEN manner.  

Genetic algorithms (adaptive computation) are useful for finding the optimal solution for a specific problem by examining a very large number of alternative solutions for that problem. They are based on techniques inspired by evolutionary biology, such as inheritance, mutation, selection, and crossover (recombination).  A genetic algorithm works by representing a solution as a string of 0s and 1s. The genetic algorithm searches a population of randomly generated strings of binary digits to identify the right string representing the best possible solution for the problem. As solutions alter and combine, the worst ones are discarded and the better ones survive to go on to produce even better solutions. Genetic algorithms are used to solve complex problems that are very dynamic and complex, involving hundreds or thousands of variables or formulas. The problem must be one where the range of possible solutions can be represented genetically and criteria can be established for evaluating fitness. Genetic algorithms expedite the solution because they can evaluate many solution alternatives quickly to find the best one.

Intelligent agents are software programs that use a built-in or learned knowledge base to carry out specific, repetitive tasks for an individual user, business process, or software application.  By watching the user of a program or system, an intelligent agent may customize the software system to meet the user’s needs, reducing software support costs.  Intelligent agents can be used as wizards to help users do or learn how to perform a given task.  Intelligent agents can be used to carry out “smart” searches of the database, data warehouse, or the Internet, reducing search costs and avoiding the problems of misdirected searches.
4. What types of systems are used for enterprise-wide knowledge management, and how do they provide value for businesses?

Define knowledge management and explain its value to businesses.  

Knowledge management is the set of processes developed in an organization to create, gather, store, maintain, transfer, apply, and disseminate the firm’s knowledge.  Knowledge management promotes organizational learning and incorporates knowledge into its business processes and decision making.  Knowledge management helps firms do things more effectively and efficiently, and cannot be easily duplicated by other organizations. This “in-house” knowledge is a very valuable asset and is a major source of profit and competitive advantage.  

Define and describe the various types of enterprise-wide knowledge systems and explain how they provide value for businesses.   
There are two major types of knowledge management systems:  enterprise-wide knowledge management systems and knowledge work systems.
· Enterprise-wide knowledge management systems are general-purpose, firmwide efforts that collect, store, distribute, and apply digital content and knowledge.  These systems include capabilities for searching for information, storing both structured and unstructured data, and locating employee expertise within the firm.  They also include supporting technologies such as portals, search engines, collaboration tools, and learning management systems.  Structured knowledge systems provide databases and tools for organizing and storing structured documents, whereas semistructured knowledge systems provide databases and tools for organizing and storing semistructured knowledge, such as e-mail or rich media.  

· Knowledge network systems provide an online directory of corporate experts in well-defined knowledge domains and use communication technologies to make it easy for employees to find the appropriate expert in a company.  Some knowledge network systems go further by systematizing the solutions developed by experts and then storing the solutions in a knowledge database as a best-practices or frequently asked questions (FAQ) repository.  Often these systems include group collaboration tools, portals to simplify information access, search tools, and tools for classifying information based on a taxonomy that is appropriate for the organization.  

Describe how the various types of collaboration tools and learning management systems facilitate knowledge management.

· Social bookmarking lets users save bookmarks to Web pages on a public Web site and tag these bookmarks with keywords.  The bookmarks can be shared with co-workers, managers, customers, suppliers, and business partners.
· The social bookmarks and tags are combined into user-created taxonomies called folksonomies. 

· Learning management systems provide tools for the management, delivery, tracking, and assessment of various types of employee learning. Learning management systems support enterprise-wide knowledge management with tools for the management, delivery, tracking, and assessment of various types of employee learning and training.  These systems provide value to the business by reducing the time and cost to acquire and utilize knowledge and by providing knowledge for higher-quality decisions.
5. What are the major types of knowledge work systems and how do they provide value for firms?
Define knowledge work systems and describe the generic requirements of knowledge work systems.
Knowledge work systems (KWS) are specialized systems for engineers, scientists, and other knowledge workers that are designed to promote the creation of knowledge and to ensure that new knowledge and technical expertise are properly integrated into the business.  These systems reflect the special needs of knowledge workers.  Knowledge work is critical to many organizations and creates a strategic advantage that enables the firm to surpass competitors.
KWS must have adequate computing power to handle the specialized tasks and complex calculations, provide easy access to external databases to support research, and present a user-friendly interface.  KWS software uses intensive graphics, analysis, document management, and communications capabilities.  These capabilities can increase the productivity of highly paid knowledge workers.  KWS often run on workstations that are customized for the work they must perform.  

Describe how the following systems support knowledge work:  computer-aided design (CAD), virtual reality, and investment workstations.

· CAD systems automate the creation and revision of designs using computers and sophisticated graphics software.  By using CAD, a business benefits in many ways, including the production of more sophisticated and functional designs, reducing the time required to produce designs, reducing expensive engineering changes, preparing fewer prototypes, and facilitating the tooling and manufacturing process.

· Virtual reality systems have visualization, rendering, and simulation capabilities. Virtual reality systems use interactive graphics software to create computer-generated simulations that are so close to reality that users believe they are participating in a real world.  The users actually feel immersed in the computer-generated world.  Virtual reality is providing educational, scientific, and business benefits.  

· Investment workstations are computer systems that access and manipulate massive amounts of financial data to manage financial trades and portfolio management.  In addition to massive amounts of data, financial data are produced so quickly that specialized, very powerful systems are necessary to keep up with the rapid speed of finance and financial changes today.  

Discussion Questions

1. If businesses used DSS, GDSS, and ESS more widely, would they make better decisions?  Do you agree?  Why or why not? 

Competitiveness increasingly depends on the quality of decision making.  So naturally, companies often rely on their own history and their past transactions and activities to make future decisions.   When businesses make decisions, it is usually helpful to use a decision-support system and firm-wide data.  These systems can automate certain decision procedures, and they can offer information about different aspects of the decision situation.  They can also help managers question existing decision procedures.  It can be useful to explore the outcomes of alternative organizational scenarios.  Using GDSS can improve how groups make decisions, and also improve the decisions that might have been made by an independent person.

Until recently, the idea of analyzing years of accumulated transaction data in a single pass seemed expensive and unachievable.  In addition to the difficulties caused by data format incompatibilities, the computational requirements would have consumed much of the company’s data processing capacity for days or even weeks.  Analysis has been limited to fairly simple queries run after hours against relatively small subsets of data.  In recent years, scalable hardware and software technologies have fueled data warehousing, enabling decision makers to unleash the power of analysis provided as a result. 

These systems do not automatically lead to better decisions unless the decision, problem or situation is clearly understood and the systems are appropriately designed.

2.  Describe various ways that knowledge management systems could help firms with sales and marketing or with manufacturing and production.
KMS have been developed for sales and marketing to help them access and share information about customers, sales leads, competitors, and changes in pricing and specifications of products. Virtual Reality and Virtual Reality Modeling Language VRML help customers experience the look and feel of products before they purchase, and case-based reasoning systems are used for customer service and support.

Manufacturing and production have used knowledge work systems for creating and sharing product design and manufacturing specifications and for project management. Expert systems have been used to configure orders when many parts or features are being assembled. Experts systems and case-based reasoning are used for diagnostics and repairs. Fuzzy logic helps improve the performance of products and genetic algorithms help to solve problems in scheduling and design. 

Video Case Questions

You will find video cases 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 cases.
Teamwork: Designing a University GDSS
With three or four of your classmates, identify several groups in your university that might benefit from a GDSS. Design a GDSS for one of those groups, describing its hardware, software, and people elements. 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.

Responses will vary for this question and will depend on the sources of information students were able to research.  Elements that students should include in their presentations are:
Hardware: the GDSS will require computers and networking equipment, overhead projectors, and display screens. 

Software: The GDSS requires special electronic meeting software that collects, documents, ranks, edits, and stores the ideas offered in decision-making meetings. It may use OLAP tools, data mining tools, or a scaled down statistical modeling application. Depending on the group, it may use spreadsheet pivot tables. Students may consider adding a Web-based customer decision-support system to the GDSS. Most importantly, the GDSS should support some form of group communications like instant messaging or email.

People: A more elaborate GDSS would include a professional facilitator and support staff.
Business Problem-Solving Case: HSBC’s Mortgage Lending Decisions and the Big Melt
1. What problem did HSBC face in this case? What people, technology, and organizational factors were responsible for the problem? Did HSBC management correctly identify the problem?
As the housing boom entered its final stages, HSBC continued to increase its subprime loan holdings.  Even though high interest rates were appealing, they also increased HSBC’s exposure to increased default rates. 

People: the company’s analysts failed to adequately assess the types of loans the company was buying. They purchased stated-income loans even though 90 percent of applicants for these loans inflated the numbers.  Bobby Mehta, the top HSBC executive in the U.S. described the development of the bank’s mortgage portfolio as disciplined.  He reported to investors, “We’ve done them conservatively based on analytics and based on our ability to earn a good return for the risks that we undertake.”  That doesn’t appear to be the total truth.

Organization:  HSBC used FICO scores even though they weren’t a reliable measure of whether people would repay loans. FICO scores did not adequately distinguish between loans where borrowers had put their own money down and loans with no down payment. The models did not take into account what would happen if housing prices fell to the point where the amount owed on some mortgages exceeded the value of the homes they covered.  

Technology:  The CEO touted his company’s ability to assess credit risk using modeling techniques designed by 150 PhDs.  However, those modeling techniques proved to be flawed and did not take all factors into account. In fact, there is no model for inter-market risk or for the behavioral factors that drive correlation across markets.
2. HSBC had sophisticated information systems and analytical tools for predicting the risk presented by subprime mortgage applicants.  Why did HSBC still run into trouble? 
It appears the company chose not to use the available information systems and technology until after its crisis boiled over. It also appears that the pursuit of profits overrode the use of information that could have helped avert the crisis.  In response to its subprime loan crisis, HSBC made changes in both personnel and policy.  The company ceased originating and purchasing stated-income loans and boosted the required FICO score for some loans. 
3. What solution is HSBC relying on to deal with its problem going forward? Will these solutions be sufficient to turn the subprime mortgage business around? Are there additional factors for which HSBC has not accounted? What are they?   
HSBC began utilizing information technology to pinpoint ahead of time which customers are most in danger of failing to meet their monthly payments once their adjustable-rate mortgages jump from their initial teaser interest rates to higher rates. 

It finally adopted business analytics software to help support the decision making processes of its credit application processing staff. The software provides users with the ability to consistently deploy scoring models and portfolio segmentation. It also includes tools for managing customer relationships and improving risk management decisions. By using these tools, HSBC should be able to create strategies for individual applicants, assess the value of each applicant, and then customize a loan offer that suits the customer’s needs as well as the bank’s business. 
4. HSBC made a decision to pursue subprime mortgages as a segment of its business.  Explain how this was a structured, unstructured, or semistructured decision. Then, present your opinion about where in the decision-making process HSBC went wrong.  Finally, apply the decision quality concepts of accuracy and comprehensiveness to this case.

For the most part, the decision to pursue subprime mortgages as a segment of its business appears to be initially a semistructured decision because it used a process for forecasting how many of the loans it purchased from wholesalers were likely to default. First, the bank would tell the wholesaler what types of loans it was interested in, based on the income and credit scores of the borrowers.  Once the wholesaler offered a pool of mortgages, HSBC analysts evaluated the lot to determine whether it met HSBC standards.

However, due to the intense competition for mortgages, HSBC made an unstructured decision to accept pools that included stated-income loans.  

To help the company resolve the crisis it finally turned to structured decision-making software that helped it analyze its loans and customers more forcefully.  The software provides users with the ability to consistently deploy scoring models and portfolio segmentation. 

Accuracy is one important dimension of quality: in general, we think decisions are “better” if they accurately reflect the real-world data.  Comprehensive decisions reflect a full consideration of the facts and circumstances. The stated-income loan applicants were known to have a 90 percent chance of mis-stating their income levels.  HSBC chose to ignore this real-world data when it began accepting large pools of these loans. The company blatantly took on these loans knowing full well they were extremely risky and had a potentially high default rate.  Profits overruled respectful consideration of the accuracy and comprehensiveness of quality decision-making. 
5. Do you think one solution to HSBC’s poor risk management practices is more and better information supplied to decision makers, or is something else required to improve its risk management?

In theory, more and better information always helps decision makers make wiser, more sound decisions. However, as the case study points out, there were many causes, involving many different actors that contributed to the big melt HSBC experienced. 
One cause was the failure of decision-making models, both the model builders and the financial managers who relied on those models. As it turned out, the basic assumptions included in the models were wrong. While most blamed the models, and modeling in general, others pointed a finger not at modeling as an activity, but at the faulty application of the modeling, poor assumptions encouraged by senior executives who did not want to understand the “real” risks they were taking as long as they made money, and the failure to take into account human behavioral issues. These human behavioral factors included bankers around the world acting like herds rather than independent decision makers, all relying on the same convenient models and assumptions, which predicted incredible profits and a rosy future. The modelers also failed to understand that when one multitrillion dollar credit market collapsed in a global banking system, other credit markets would shut down, and major financial institutions and millions of ordinary citizens would panic, run for the exits, and just stop borrowing, lending, and spending.

The bottom line is that computers don’t make the final decision in any situation. People do.
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