CHAPTER 15: COMPUTER BRAINPOWER


CHAPTER 15

COMPUTER BRAINPOWER

How Can You Use Your Computer to Help You Think?

IN THIS CHAPTER

This chapter discusses the use of computers to augment human thinking in business, particularly in the area of decision making. 

The discussion starts with a look at decision types and then presents a detailed example of a concrete situation where a decision support system would be helpful. This example is then the basis for illustrating the components of a decision support system. Geographic information systems are presented as a special form of decision support where the information is shown in map form, allowing specialized analysis in situations where geographic location is a key factor. 

The second section deals with artificial intelligence. The main point to stress to your students is that artificial intelligence systems reach a conclusion or make the decision for you. That is, the expertise on how to solve the problem is contained within the system rather than in the individual using the system. The major categories of artificial intelligence systems used in business are:

	· Expert systems
	· Genetic algorithms

	· Neural networks
	· Fuzzy logic


The last section is devoted to intelligent agents – the software equivalent of golden retrievers, which search for and report on points of interest ranging from the price of lamps to a competitor’s weekly special.  The types discussed are:

	· Buyer agents or shopping bots
	· Monitoring-and-surveillance, or predictive, agents

	· User, or personal, agents
	· Data-mining agents


STUDENT LEARNING OUTCOMES

1. Define decision support systems, list their components, and identify the type of situations to which they are applicable. 

2. Define geographic systems and state how they differ from other decision support tools.

3. List the different types of artificial intelligence used in business.

4. Describe expert systems and the type of situation to which they are applicable.

5. Define neural network and genetic algorithm, explain how each works and the type of situation to which each is applicable.

6. Describe the types and uses of intelligence agents.

SIMNET CONCEPTS SUPPORT

· Spreadsheet Applications (p. 459)

· Financial Management Applications (p. 462)

· Virtual Reality and Artificial Intelligence (p. 469)

· Data Mining (p. 473)

WEB SUPPORT (at www.mhhe.com/i-series)

· Decision Support Systems

· Artificial Intelligence

LECTURE OUTLINE  

DID YOU KNOW?

15.1 DECISION SUPPORT SOFTWARE (p. 457)

A. Decision Making with Personal Productivity Software

B. Decision Support Systems

· Decision Support System Components

· Business Decision Support Systems

C. Geographic Information Systems (GIS)

15.2 ARTIFICIAL INTELLIGENCE (p. 464)

A. Artificial Intelligence Systems in Business

B. Expert Systems

C. Neural Networks

D. Genetic Algorithms

E. Fuzzy Logic

15.3 INTELLIGENT AGENTS, OR BOTS (p. 469)

A. Buyer Agents

B. User Agents

C. Monitoring-and-Surveillance Agents

D. Data-Mining Agents

15.4 SUMMARY AND KEY TERMS (p. 473)

END-OF-CHAPTER SUPPORT (p. 475-481)

· Level 1

· Multiple Choice

· True/False

· Level 2

· Which Type of Computer-Aided Support Should You Use?

· Be a Human Genetic Algorithm That Puts Nails in Boxes

· Extend the Traffic Expert System

· Level 3

· E-Commerce

· Ethics, Security, & Privacy

· On the Web

· Group Activities

	KEY TERM
	IM PAGE
	TEXT PAGE

	Artificial intelligence (AI)
	15.12
	464

	Buyer agent (shopping bot)
	15.17
	470

	Data-mining agent
	15.18
	472

	Decision support system (DSS)
	15.9
	459

	Expert system (knowledge-based system)
	15.13
	465

	Fuzzy logic
	15.15
	468

	Genetic algorithm
	15.15
	467

	Geographic information system (GIS)
	15.11
	463

	Intelligent agent (bot)
	15.17
	469

	Monitoring-and-surveillance (predictive) agent
	15.18
	472

	Neural network
	15.14
	466

	Robot
	15.12
	464

	Structured decision
	15.7
	457

	Unstructured decision
	15.7
	457

	User agent (personal agent)
	15.17
	471

	User interface
	15.9
	460


LECTURE NOTES AND TEACHING TIPS

CROSSWORD PUZZLE
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DID YOU KNOW?
All day, every day, businesses makes decisions – big ones and small ones. Computer systems can help decision making by providing fast and accurate analysis capabilities. Here are some examples. 

·  A national insurance company used a DSS to analyze its risk exposure when insuring drivers with histories of DUIs. The company discovered that married male homeowners in their forties with only one conviction were rarely repeat offenders. The company used that information to increase its market share without increasing its risk exposure. (1)

· The fabric in the clothes that you buy accounts for about 40 percent of the cost of the garment, so it’s important to the manufacturer to waste as little as possible. Genetic algorithms are used to solve the problem of laying out the pieces and cutting the fabric to minimize waste. (2) 

· Visa, MasterCard, and many other credit companies use neural networks to spot fraud in customer accounts. MasterCard estimates that neural networks save it 50 million dollars annually. (3)

Decision support and artificial intelligence are being applied to business decision making throughout the business world to spot fraud, to evaluate new product decisions, for asset management, for auditing and forecasting, and many, many other tasks. 

15.1 DECISION SUPPORT SOFTWARE 

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. Point out to your students that the decision-making process is seldom linear – you often go back and forth before you find an acceptable solution.

2. It’s usually the case that the less structure the problem has, the more you’re likely to agonize over the decision, especially if the decision is very important.

3. Also, point out the different approaches to decision making. Management theory says it’s a four step process: intelligence, design, choice, and implementation. However, some psychologists suggest that, when emotional matters are involved, we decide what to do based on our intuition and our “gut” and then find reasons to justify the decision.


Decision support systems come in different types for different application areas. The type of decision also strongly influences the type of support needed. Decisions can be classified according to their level of structure -structured and unstructured are the extreme ends of the spectrum with most decisions falling in between. Structured decisions are simple – they just require the application of a formula. Unstructured decisions require analysis, and for these, decision support can help. 

Key Terms:

· Structured decision – a decision that you can make by applying a formula. (p. 457)

· Unstructured decision – a decision for which there is no guaranteed way to get a precise right answer. (p. 457)

DECISION MAKING WITH PERSONAL PRODUCTIVITY SOFTWARE

This section is an illustration of how a simple spreadsheet can become a decision support system. The problem is deciding between different rates and terms for car loans. Figure 15.2 on page 458 shows the amortization spreadsheet. Figure 15.3 on page 459 is the table of the three options and results of entering the appropriate values into the amortization table. 

	INSTRUCTOR EXCELLENCE – INTEGRATION

1. The spreadsheet shown in the text is available to you as an Excel file at www.mhhe.com/i-series called Car Loan.xls.

2. It helps to reinforce the concepts in this section to actually show students the amortization table, and point out what happens to a mortgage when interest rates go up several points or you choose a 4-year instead of a 3-year loan.

3. The electronic version of the amortization table also serves as an illustration of the three parts of a decision support system: the model management system, the data management system, and the user interface. 


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Spreadsheet Applications.”

2. It will help your students in develop effective spreadsheets.


DECISION SUPPORT SYSTEMS

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. Stress to your students that it’s of the utmost importance to define the problem or opportunity accurately before deciding on a way to deal with it. Much effort and many resources have been wasted solving the wrong problem.

2. Also point out that the term “decision support” is used very broadly to mean practically any electronic tool you might use to help you make decisions. However, the term has a narrower definition – it means a combination of models, information, and an interactive user interface to help you analyze information to make decisions. 


Decision support requires understanding of the problem and its components and enough knowledge to formulate the analysis and comprehend the results. Figure 15.4 on page 459 shows what the decision maker contributes and the advantages to be gained from the use of IT for the decision-making process. 

A decision support system (in its narrow definition) means software with a

· model management component. (Figure 15.6 on page 461 shows various types of models that are used in business decision making).

· data management component.

· user interface component. 

Figure 15.5 on page 460 illustrates the use of a decision support system for deciding on how to spend marketing dollars. 

Key Terms:

· Decision support system (DSS) – software that uses models, information, and an interactive user interface to help you make decisions. (p. 459)

· User interface – the manner in which you communicate with the software package. (p. 460)

	INSTRUCTOR EXCELLENCE – I-SERIES INSIGHTS

1. Nose surgery is one of the trickiest types of surgery because of the nose’s proximity to the eyes and brain.  One slip of a surgeon’s hand can leave a patient blind or brain damaged. 

2. To help surgeons, Lockheed has developed a nasal cavity road map, which is in fact many razor-thin cross-sectional pictures of nasal passages. 

3. Lockheed’s system was originally developed for the Swedish Air Force, but was adapted for use in nasal surgery.  The emphasis for fighter pilots is on speed, whereas for nasal surgeons it’s on precision, but both involve navigation.


	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Financial Management Applications.”

2. It will help your students understand how computers can help in financial analysis. 


	INSTRUCTOR EXCELLENCE – INTEGRATION

1. One of the models discussed in this section is goal seeking.

2. Excel has a tool to help you with this.

3. Take the example in the previous section, where the payments on a specific amount of money at different rates was calculated.

4. To turn that into a goal-seeking problem, you would decide on an amount to borrow or a payment and then see what it would take to get there.

5. Here’s an example: Say you are being offered an interest rate of 7% for 15 years, and you wanted to know how much you could borrow on those terms, so that you’d know the price range in which to look for a house.

6. Into Excel, first enter the fixed values: term, interest rate, and the formula for the payment (without a principle amount, the payment will be $0.0). Let’s say you can afford a payment of $200, so you’d like to know what principle will fit with the rest of the information.

Loan amount              ?????

Term in months             180

Interest rate                    7%

Payment                     ($0.0)

Click on Goal Seek in the Tools menu. Enter the location of the payment amount (B$) into the Set to: box; 200 into the to value: box; and finally put the location of the loan amount (B2) into the By changing cell: box. 

Loan amount           -22,251

Term in months             180

Interest rate                    7%

Payment                  $200.00

So, the amount you can borrow at 7%, for 15 years, with payments of $200, is $22,251. 




GEOGRAPHIC INFORMATION SYSTEMS

A geographic information system takes traditional map information and combines it with information from databases or spreadsheets and presents the information in layers. You can specify which layers you want to see. Figure 15.7 on page 463 illustrates the layers of a geographic information system. A GIS is often used in conjunction with a geographic positioning system. 

Key Terms:

· Geographic information system (GIS) – software that allows you to see information in map form. (p. 463)

	INSTRUCTOR EXCELLENCE – BREAK OUT

1. Your students are already familiar with the concept of geographic information systems if they watch the weather forecast on TV.

2. Meteorologists show regional maps and then superimpose weather patterns and radar information. Most include the names of cities and/or states and many also show interstate highways.

3. This is all possible because the weather announcers can choose which types of information they want to include – they pick the layers that represents the information they’re trying to convey.


	INSTRUCTOR EXCELLENCE – TO THE WEB

1. Ask your students to find some examples of maps on the Web that have information besides what you’d find in a traditional road atlas. For instance, you might suggest they try tiger.census.gov where they can find Census Bureau information in map form. Here, they could, for example, see a map of the population density in Wyoming and compare it to the population density in California.

2. Be sure to point out these individual maps don’t constitute a geographic information system, since you’d have to be able to superimpose several different types of information on the basic map to have a real GIS. 


MAKING THE GRADE

1. Software that has models, information, and a user interface to help you make decision is called a decision support system (DSS). (p. 459)
2.  A model is a representation of reality. (p. 460)
3. Information is stored in layers in a geographic information system (GIS). (p. 463)
4.  A global positioning system (GPS) is a device that tells you where you are. (p. 463)
15.2 ARTIFICIAL INTELLIGENCE

	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. Manufacturers of household appliances are beginning to incorporate artificial intelligence in their designs.

2. Whirlpool, for example, has a Calypso model washing machine that determines for itself how much water to use depending on the type of clothes you want washed and how dirty they are. 

3. This saves water, the electricity or gas for heating it, laundry detergent, bleach, and fabric softener. 


There are no AI systems that can truly replace human thinking, reasoning, or creativity. However there are several types of AI systems that each mimic one specific aspect of human thinking. 

Key Terms:

· Artificial intelligence (AI) – the science of making machines imitate human thinking and behavior. (p. 464)

· Robot – an artificial intelligence device with simulated human senses capable of taking action on its own. (p. 464)

ARTIFICIAL INTELLIGENCE SYSTEMS IN BUSINESS

The major categories of AI systems used in business are:

· Expert systems, which reason through problems and offer advice in the form of a conclusion or recommendation.

· Neural networks, which can be “trained” to recognize patterns.

· Genetic algorithms, which “learn” and produce increasingly better solutions to problems in a manner similar to the evolutionary process.

· Fuzzy logic, which is a way of reasoning using imprecise or partial information. 

EXPERT SYSTEMS

An expert system is used for problems requiring a solution that is either diagnostic (what’s wrong?) or prescriptive (what to do?) in nature. 

A rule-based expert system uses questions, or rules,  that it presents to the knowledge worker. (These questions are internally formulated as IF…THEN statements.) Based on the answer to each question, another is posed, and eventually, when the expert system has enough information it makes a recommendation or diagnosis. If it can’t complete its mission the expert system indicates that it doesn’t have enough information to reach a conclusion. 

Figure 15.8 on page 465 has two illustrations that show how the question-and-answer system works. The top one shows how the screen might look during a consultation with the traffic expert system. The table is a listing of the rules and consequences of the answers given.

Expert systems are used in business when the problem and its solutions are well defined and can be reached with a finite number of rules. Figure 15.9 on page 466 shows a list of where expert systems have been applied in the business world. 

Key Terms:

· Expert system or knowledge-based system – an artificial intelligence system that applies reasoning capabilities to reach a conclusion. (p. 465)

	INSTRUCTOR EXCELLENCE – PRACTICALLY SPEAKING

1. Neural networks can recognize patterns and match patterns.

2. The Coplink system is a neural network “supercop” that can search through thousands of criminal cases looking for a set of features.

3. In one case it was used successfully by Federal authorities looking for a suspect when all they knew about him was that his sister had once reported an abusive boyfriend.

4. The system was developed by the University of Arizona Artificial Intelligence Laboratory.


NEURAL NETWORKS

In business, neural networks are used to quickly separate patterns in information. Their great strength is that they can “learn.” That means that, given enough examples, a neural network can proceed on its own to recognize and separate patterns. 

Figure 15.10 on page 467 shows a list of where neural networks have been applied in the business world. 

Key Terms:

· Neural network – an artificial intelligence system that is capable of learning how to differentiate patterns. (p. 466)

	INSTRUCTOR EXCELLENCE – BREAK TOUT

1. To demonstrate the neural-network kind of learning, ask the students whether they would be able to identify an animal as a dog if they had never seen this particular dog breed before.  Then ask them to tell you what characteristics would tip them off. 

2. The students will probably say four legs, furry coat, bark, and so on. You can play devil’s advocate and suggest that this particular animal, that is, in fact, a dog, perhaps doesn’t have these characteristics. 

3. They will probably still insist that they’d know the animal is a dog. Eventually, they’ll come to the realization that they’ve seen so many dogs over the years that they “just know” what a dog is and what it isn’t. 

4. In fact, they’ve assembled a formula consisting of a multitude of characteristics that signify “dog.”  Furthermore, they’ve assigned weights to these traits, making some more important than others, and can apply the resting formula with lightening speed when confronted with an animal.  And, that’s the nature of a neural network.


GENETIC ALGORITHMS

A genetic algorithm looks at many combinations of variables, taking the best of these and recombining them to get an even better solution. It keeps going until it finds the best solution. The definition of “best” is defined by the knowledge worker. It could mean the highest return, or the lowest cost, or shortest distance.  

Figure 15.11 on page 468 shows a sampling of application areas where genetic algorithms have been applied in the business world. 

Key Terms:

· Genetic algorithm – an artificial intelligence system that mimics the evolutionary, survival-of-the-fittest process to generate increasingly better solutions to a problem. (p. 467)

FUZZY LOGIC

Fuzzy logic was developed to deal with the kind of adjectives we use to describe nouns in everyday language. In general, people speak in imprecise terms. They say “It’s warm today,” but don’t specify the temperature. Without fuzzy logic, a computer can’t deal with such vague terms. 

Key Terms:

· Fuzzy logic – a mathematical method of handling imprecise or subjective information. (p. 468)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Virtual Reality and Artificial Intelligence.”

2. It will give your students a glimpse into the exciting world of VR and AI.


MAKING THE GRADE

1. 1. A neural network is an artificial intelligence system that is capable of learning to differentiate patterns. (p. 466)
2. A genetic algorithm is an artificial intelligence system that mimics the evolutionary process. (p. 467)
3. A mathematical method of handling imprecise or subjective information is called fuzzy logic. (p. 468)
4. An artificial intelligence system that applies reasoning capabilities to reach a conclusion is an expert system. (p. 465)
15.3 INTELIGENT AGENTS, OR BOTS
	INSTRUCTOR EXCELLENCE – PRESENTATION TIP

1. To be truly “intelligent” systems, intelligent agents must have three qualities: autonomy, adaptivity, and sociability.

· Autonomy means that they act without your telling them every step to take. Many of the intelligent agents in use today have this quality.  They check networks, index Web pages, retrieve football scores, tell you when a competitor has an offer you should be aware of, and perform any number of other search-and-report tasks.

· Adaptivity is discovering, learning, and taking action independently.  This means that the intelligent agent learns about your preferences and makes judgements by itself.  For example, if you were to fly to Chicago to visit your mother the last weekend of every month, the intelligent agent would discover that it needed to start looking for cheap fares to Chicago at least three weeks ahead of time.  It would eventually do this without your intervention.

· Sociability is conferring with other agents.  For example, a buyer agent, or shopping bot, might go out looking for a product or service.  At various branches of a retail store, there might be a store agent that knows the merchandise and prices in its own store.  The store agents would communicate with each other and the buyer agent to produce results for you.  These agents communicate with each other using the Knowledge Query and Manipulation Language (KQML), which has become the de facto standard for inter-agent communications.

2. At the moment no intelligent agent software has these qualities.  Various agents are autonomous, and some are fairly successful at being adaptive.  Sociability is a very hot research area at the moment and more a goal than a reality.  

3. Some artificial intelligence scientists believe that lots of one-purpose agents working together is the answer to very sophisticated artificial intelligence systems.


The tasks that intelligent agents perform are many and varied, but they usually involve searching and reporting, as in finding the lowest price or monitoring a network for the first signs of trouble. 

The four major categories of intelligent agents are:

· Buyer agents or shopping bots

· User agents or personal agents

· Monitoring-and-surveillance agents or predictive agents

· Data-mining agents.

Figure 15.12 on page 470 is a table showing the four types of intelligent agents.

Key Terms:

· Intelligent agent (bot) – software that assists you, or acts on your behalf, in performing repetitive computer-related tasks. (p. 469)

BUYER AGENTS

A buyer agent or shopping bot allows you to quickly compare products and services available on the Web. You type in what you’re looking for, say digital cameras, and the shopping bot brings back information on the location and price of the item. 

Key Terms:

· Buyer agent or shopping bot – an intelligent agent on a Web site that helps you, the customer, find products and services you want. (p. 470)

	INSTRUCTOR EXCELLENCE – TO THE WEB

1. Ask if any students have used shopping bots (or any other kind of intelligent agents). If several have, you could ask them for what they used them and if it was successful.

2. If you can, demonstrate MySimon or one of the other shopping bots in class. 


USER AGENTS

User, or personal, agents perform repetitive tasks for you on your computer. A list of some of their application areas is shown on page 471. Also, Figure 15.13 on page 471 shows the CNN Web page where you can personalize what you see so that you get news about what interests you. 

Key Terms:

· User or personal agent – intelligent agent that takes action on your behalf. (p. 471)

MONITORING-AND-SURVEILLANCE AGENTS

Large networks with hundreds or thousands of computers are very complex and can cause havoc when they go down. In order to catch trouble before it starts, monitoring-and-surveillance agents check on specific parts of the network and report deviations from the norm. 

However equipment is not the only thing that monitoring-and-surveillance agents can watch. Such intelligent agents can be set to monitor anything from competitors’ pricing structures to auction sites. 

Key Terms:

· Monitoring-and-surveillance or predictive agent – intelligent agent that observes and reports on equipment. (p. 472)

DATA-MINING AGENTS

Data-mining agents search through data warehouses and discover new information. Their twin goals are prediction and discovery to aid in decision making. 

Key Terms:

· Data-mining agent – helps you discover new information, trends, and relationships within a data warehouse without necessarily applying a specific mathematical model. (p. 472)

	INSTRUCTOR EXCELLENCE – SIMNET

1. The SimNet Concepts Support CD contains a tutorial called “Data Mining.”

2. It will help your students grasp the essentials of using data mining in a data warehouse.


MAKING THE GRADE

1. The process of extracting new information from a data warehouse is called data mining.(p. 472)
2. Specialized search engines that look at products and prices on many Web sites and bring back information on what they found are called buyer agents or shopping bots. (p. 470)
3. An intelligent agent that sorts and prioritizes your e-mail is an example of a user or personal agent. (p. 471)
4. Software that assists you, or acts on your behalf, in performing repetitive computer-related tasks is called a(n) intelligent agent. (p. 469)
5. A monitoring-and-surveillance or predictive agent checks out a network, looking for emerging problems. (p. 472)
LEVEL ONE: REVIEW OF TERMINOLOGY

Multiple Choice

1. The tasks that data mining is best at are 

a. prediction and discovery.

b. diagnostic and predictive.

c. diagnostic and discovery.

d. prediction and sorting massive amounts of information.

e. none of the above.

ANSWER: a – these are the tasks that data mining excels at. (p. 472

2. Software that lets you see information in map form is a 

a. DSS.

b. genetic algorithm.

c. neural network.

d. geographic information system.

e. mapping agent.

ANSWER: d – this is the definition of a GIS. (p. 463)

3. The science of making machines imitate human thinking and behavior is called 

a. artificial intelligence.

b. genetic algorithms.

c. neural networks.

d. geographic information systems.

e. a bot.

ANSWER: a – this is the definition of artificial intelligence. (p. 464)

4. A knowledge-based system is also known as a(n) 

a. genetic algorithm.

b. neural network.

c. expert system.

d. geographic information system.

e. DSS.

ANSWER: c – an expert system is also called a knowledge-based system. (p. 465)

5. Software that helps you analyze information so that you can make better decisions is a(n)

a. monitoring-and-surveillance agent.

b. DSS.

c. expert system.

d. genetic algorithm.

e. none of the above.

ANSWER: b – a decision support system allows you to model the problem and analyze  options. (p. 459)

6. Intelligent agents can be 

a. shopping bots.

b. monitoring-and-surveillance agents.

c. data-mining agents.

d. all of the above.

e. none of the above.

ANSWER: d – these are all types of intelligent agents. (p. 469)

7. The extraction of new information from a data warehouse is called 

a. a neural network.

b. data-mining.

c. visualization.

d. data marting.

e. all of the above.

ANSWER: b – this is the term for finding information in a data warehouse is data mining. (p. 472)

8. Another name for a user agent is a(n)

a. expert system.

b. buyer agent.

c. personal agent.

d. monitoring-and-surveillance agent.

e. none of the above.

ANSWER: c – a user agent is also called a personal agent. (p. 471)

9. Which of the following is/are example(s) of decision support system models? 

a. “What-if” analysis.

b. Goal-seeking.

c. Optimization.

d. Statistical techniques.

e. All of the above.

ANSWER: e – each one is a type of model or approach to problem analysis. (p. 461)

10. An expert system is useful in __________ problems? 

a. diagnostic.

b. predictive.

c. data mining.

d. discovery.

e. none of the above.

ANSWER: a – expert systems are good at prescriptive and diagnostic problems. (p. 465)

True/False

11. ____ Fuzzy logic is a mathematical method for handling imprecise or subjective information.

ANSWER True –  this is the definition of fuzzy logic. (p. 468)

12. ____ A shopping bot is a type of data mining agent.

ANSWER: False –  a shopping bot, also called a buyer agent, is a type of intelligent agent. (p. 470)

13. ____ A genetic algorithm is based on the evolutionary process.

ANSWER: True – evolution is the basis for genetic algorithms. (p. 467)

14. ____ The strength of an expert system is its ability to differentiate patterns.

ANSWER: False –  a neural network differentiate patterns. (p. 466)

15. ____ A DSS will make the decision for you. 

ANSWER: False –  a DSS is not a type of artificial intelligence and so doesn’t make decisions for you. (p. 464)

LEVEL TWO: REVIEW OF CONCEPTS

1. What Types of Computer-Aided Support Should You Use 

This assignment affords your students the opportunity to consider the different types of decision support and artificial intelligence and differentiate between them. 

You should probably grade on their understanding of what each system does and why they chose it rather than looking for a set of narrowly defined responses. 

	Problem
	Type(s) of System
	Reason

	a. Determine why customer satisfaction levels have dropped. 
	Decision support system
	This problem has unstructured features.

	b. Fill out tax form.
	Expert system
	This requires the answering of multiple questions to determine an outcome.

	c. Decide where to put a new shopping center.
	Geographic information system
	This allows you to show relevant information in conjunction with geographic location.

	d. Determining which of many of thousands of insurance claims are fraudulent. 
	Neural network
	Since there’s a lot of information to be considered and fraud usually follows recognizable patterns, a neural network would be effective.

	e. Find the shortest route to visit the capital cities of all the states in the contiguous United States. 
	Genetic algorithm
	This is a problem with an almost infinite number of possible solution.

	f. Determine what qualities you need to be accepted as a contestant on a TV game show. 
	Neural network
	There’s most likely a predefined set of qualities that makes  good contestants.

	g. Implement a light-switch system to ensure that the lights are bright enough for studying and low enough for relaxing and chatting.
	Fuzzy logic
	“Bright enough” and “low enough” are imprecise terms and handling such situations is the strength of fuzzy logic.


2. Be a Human Genetic Algorithm That Puts Nails in Boxes

The objective of this exercise is to experience the trial-and-error method of genetic algorithms. It can, of course, be completed in ways other than the “trial-and-error” method shown here. If you’d like to give your students practice in other methods, you could assign this project to be done two ways: trial-and-error and optimization. 

· Constraints are

· 3 types of nails per box

· weight not to exceed 20 ounces

· no more than 30 nails per box

· at least 5 and not more than 10 nails per box

· Requirement is to find the highest profit possible

The steps will vary, of course, depending on how each person attacks the assignment.  Here’s one path through the problem.

· For the first trial take as many of the most profitable nails as possible (10 of the 4-inch; 10 of the 3.5-inch, and 10 of the 3-inch). This gives a profit of $0.85, but the total weight is 25.5 ounces, which is too heavy.

· So, one strategy emerges, which would be to keep 10 of the 4-inch and 10 of the 3.5-inch and try the other sizes.

· For the second trial, take 10 of the 4-inch; 10 of the 3.5-inch, and 6 of the 2-inch (since 5 of the 3-inch makes the box too heavy as does more than 6 of the 2-inch). This results in a weight of 20 ounces and a profit of $0.67. So we’ll see if we can do better. 

· The third trial takes 10 of the 4-inch; 10 of the 3.5-inch and 10 of the 1.5-inch nails. This box weighs 19.5 ounces and yields a profit of $0.70. 

As it turns out, the highest profit possible is $0.70, and there are several combinations that will work.

3. Extend the Traffic Expert System

How the final version of this assignment looks will vary depending on how each person approaches the project. Its value lies in thinking through the steps it takes to make an expert system function – the preciseness and the thorough evaluation of all possible scenarios. 

The sample given in the text shows the steps for one of the requirements of the assignment. The rest of the stipulations will proceed along the same lines. 

LEVEL THREE: HANDS-ON PROJECTS

E-COMMERCE

1. Finding the Right Speech Recognition Software

Speech recognition is becoming very commonplace. The Honda Accord, for example, is (at the time of writing) advertising voice controlled CD player, air-conditioner, and even queries to an integrated GPS system to find a restaurant. 

Below are some sample answers to the questions posed.

a. What are 5 different applications areas for which voice recognition software is available?

· To dial numbers on your cell phone

· As a dictation device on your computer

· As a security feature in business (such as a password)

· Interactive voice response for customer service 

b. What special hardware do you need to be able to use voice recognition software?

The requirements vary. Some possible ones may be as follows

· Processor: Pentium III or 4-class machines

· Microphone

· Speakers

· CD-ROM drive for installation
2. Using Intelligent Agents

There are countless intelligent agents available. Some are free and some are not. So, what you students find will inevitably differ from the answers below. However, here is a sample of what you might encounter.

a.  Name 5 different applications areas for which you found intelligent agents?

· System and network management

· Mobile access management

· Mail and messaging

· Information access management

· Military

· Adaptive user interfaces

b. Were any of the intelligent agents available for free? If so, which ones and what do they do? You can download some trial versions of intelligent-agent software such as DART or Mind Model for free. These intelligence agents help perform more accurate and extensive Web searches.

3.  Shopping Bots 

The items we searched for were: Footloose Soundtrack, Polo Shirt, Cordless Phone 

a. How many hits did you get at each site for each item?

· Bottom Dollar: 3 hits, 58 hits, over 443 hits 

· Yahoo: 5 hits, 549 hits, over 370 hits

· Pricing Central: 3 hits, 0 hits, 443 hits

b.  Are tax, postage, and handling charges included in the quoted price?

· Bottom Dollar: no

· Yahoo: no

· Pricing Central: no

c. Can you sort in the order of price?

· Bottom Dollar: no

· Yahoo: yes

· Pricing Central: yes
e. Does the shopping site specialize in a particular kind of item?

· Bottom Dollar: no

· Yahoo: no

· Pricing Central: no 

All sites offer a wide array of products to purchase.

ETHICS, SECURITY & PRIVACY

1.  Carnivore and Magic Lantern

This exercise is designed to start a discussion on privacy versus and safety.

Your students’ answers to these questions depending will vary.

This project is designed to get students thinking about Fourth Amendment issues as they relate to an increasingly electronic world.  There are, of course, basic differences between surveillance in a physical sense, as in wiretapping, search warrants, and so on, and surveillance in cyberspace. 

When the police search a suspect’s car, it’s very hard to do so without anyone knowing, and if no judge knows, it may not even be legal.  However, searching and even seizing e-mail leaves no discernible trace, unless you’re specifically looking for it. 

Your students will no doubt be ambivalent about allowing law enforcement to have these powers.  There are many good points on both sides of this argument.  The point is that students see the conflict inherent in the situation. 

To broaden this discussion, you might refer to a British cyber surveillance law that is now in effect.  The law, called the Regulation of Investigatory Powers (RIP), went into effect in October 2000 and allows law enforcement to demand that an ISP turn over all traffic that goes out from or comes in to the target individual. Furthermore, the ISP representative contacted by law enforcement may not tell anyone of the surveillance order and permission to engage in this surveillance does not require a court order. 

You could divide the class into pro-Carnivore and an anti-Carnivore teams.  It sometimes helps students to focus on issues if you assign them a debating position. Then, depending on how much time you want to spend on this topic, you could get the teams to switch sides. 

a.  Do you think? Should the FBI be allowed to keep using DCS-1000? If you assign this project as a discussion topic or a written assignment, be sure to specify that students not just express emotional knee-jerk opinions, but back them up with explanations of why they think what they think.
b. Which arguments do you find convincing? Are there good ones on both sides? Which ones are compelling and which are flawed, and why? You may want to have your students’ list their arguments for and against, and then make suggestions that might make it better.

c. Should the Magic Lantern enhancement be removed or does it make good law enforcement sense? Why or shy not? Ask your students to contrast the state authorities’ surveillance with that of private businesses and how it’s different (if they think it is) and why?
ON THE WEB

1. Data-Mining Software

Data mining software come in many varieties from many companies.  Below are three examples.

· DB2 OLAP Data Miner Server. The price is not available on the Web site. You have to call to get that.  That probably means it’s quite complex with different features. It may also indicate an expensive product.

· Cube Explorer.  This is available for about $1,000.

· ContourCube Active X, available for under $500. 

2. Types of Decision Support 

This is an assignment to impress on your students the importance of decision support systems in business.  The term “decision support system” is often very broadly interpreted in journals and magazines.  The number and type of computer software tools that can be classed as supporting decision making is practically infinite. 

3. Bringing Machines to Life

There are many different types of robots, information about which is plentiful on the Web. The likelihood is that they will become much more common in the future.

Currently, robots are used to count pills in pharmacies, build cars, walk on Mars, and act as toys, as well as in many other places for many other applications.  

4. Expert Systems
On the Web you can find lots of examples of expert systems; just using a search engine like www.google.com, you can find expert systems for agriculture (for use in cucumber, orange, wheat and tomato production, to name just a few of the application areas).  Expert systems are used in medicine for geriatrics, dentistry, orthopedics, cancer, and so on.

GROUP ACTIVITIES

1. Determining What You Need to Tell a Neural Network 

This is intended to help your students think about what goes into and what comes out of a neural network. The inputs they’re looking for here are the obvious ones that merge to form a pattern that fits into one of the output categories. 

a. Admission to a university: Grade point average, place in high class ranking, name of high school, extracurricular activities, state of origin, ACT score, SAT score, class rank, and so on.

b. To add flights or not: Number of flights per day already scheduled, population of the city, type and location of city, cost of adding new flights.

c. What breakfast cereal to carry: Ages of the children of customers, nutritional value, cost per box, availability of product, shelf space, and so on.

2. Team Decision Making

This project has a two-fold purpose. The first is to reinforce the concepts discussed in the chapter. It gets students to do their own research and organize it in a coherent fashion. 

Second, it’s intended to give students an elementary introduction to collaboration without face-to-face meetings. Team decision making has challenges and difficulties a plenty, but adding the complication of electronically communicating helps students to understand how things can (and do) go wrong. 

3. Deciding on Financing

You can approach this project one of two ways. First, you can simply assign the development and use of the what-if analysis spreadsheet to your students and require that they find all the answers and present them in a meaningful way. 

Second, you could give them the spreadsheet (called House.xls) and ask them just to find the answers. It depends entirely on how much time you want to allot to the topic and the sophistication of your students.  Below is a table showing the cost of each option in the assignment.

	
	Down Payment
	Closing Costs
	Monthly Payment
	Amount of Interest
	Total Payment

	$75,000

	a.i
	6.25% for 15 yrs
	$15,000
	$2,314.13
	$514.45
	$32,601.67
	$109,915.80

	a.ii
	6.75% for 30 yrs
	$15,000
	$2,314.13
	$389.16
	$80,097.19
	$157,411.32

	

	b.i
	7.0% for 15 yrs
	$7,500
	$2,351.63
	$606.71
	$41,707.63
	$119,059.26

	b.ii
	7.5% for 30 yrs
	$7,500
	$2,351.63
	$471.97
	$102,409.13
	$179,760.76

	
	
	
	
	
	
	

	c
	9.75% for 30 yrs
	$0.00
	$2,351.63
	$657.25
	$160,111.13
	$238,962.76

	$100,000

	a.i
	6.25% for 15 yrs
	$20,000
	$2,423.50
	$685.94
	$43,468.89
	$145,892.39

	a.ii
	6.75% for 30 yrs
	$20,000
	$2,423.50
	$518.88
	$106,796.25
	$209,219.75

	

	b.i
	7.0% for 15 yrs
	$10,000
	$2,473.50
	$808.95
	$55,610.18
	$158,083.68

	b.ii
	7.5% for 30 yrs
	$10,000
	$2,473.50
	$629.29
	$136,545.50
	$239,019.00

	

	c.
	9.75 for 30 yrs
	$0.00
	$2,533.50
	$876.34
	$213,481.50
	$318,015.00
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