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Decisions are at the heart of success and at times there are critical moments when they can be difficult, perplexing and nerve racking. However, the boldest decisions are the safest. This site provides useful and practical guidance for making efficient and effective decisions in both public and private life. 
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Chapter 8 - How to Distinguish among Rumor, Belief, Opinion, and Fact
As a necessity the human rational strategic thinking has evolved to cope with his/her environment. The rational strategic thinking which we call reasoning is another means to make the world calculable, predictable, and more manageable for the utilitarian purposes. In constructing a model of reality, factual information is therefore needed to initiate any rational strategic thinking in the form of reasoning. However, we should not confuse facts with beliefs, opinions, or rumors. The following table helps to clarify the distinctions: 

	Rumor, Belief, Opinion, and Fact

	
	Rumor
	Belief
	Opinion
	Fact

	One says to oneself
	I need to use it anyway
	This is the truth. I'm right
	This is my view
	This is a fact

	One says to others
	It could be true. You know!
	You're wrong
	That is yours
	I can explain it to you


Beliefs are defined as someone's own understanding. In belief, "I am" always right and "you" are wrong. There is nothing that can be done to convince the person that what they believe is wrong. 

With respect to belief, Henri Poincaré said, "Doubt everything or believe everything: these are two equally convenient strategies. With either, we dispense with the need to think." Believing means not wanting to know what is fact. Human beings are most apt to believe what they least understand. Therefore, you may rather have a mind opened by wonder than one closed by belief. The greatest derangement of the mind is to believe in something because one wishes it to be so. 

The history of humanity is filled with unsettling normative perspectives reflected in, for example, inquisitions, witch hunts, denunciations, and brainwashing techniques. The "sacred beliefs" are not only within religion, but also within ideologies, and could even include science. In much the same way that Thomas Kuhn observed that scientists trying to "save the theory." For example, the Freudian treatment is a kind of brainwashing by the therapist where the patient is in a suggestive mood completely and religiously believing in whatever the therapist is making of him/her and blaming himself/herself in all cases. There is this huge lumbering momentum from the Cold War where thinking is still not appreciated. Nothing is so firmly believed as that which is least known. 

The history of humanity is also littered with discarded belief-models. However, this does not mean that someone who didn't understand what was going on invented the model nor had no utility or practical value. The main idea was the cultural values of any wrong model. The falseness of a belief is not necessarily an objection to a belief. The question is, to what extent is it life-promoting, and life enhancing for the believer? 

Opinions (or feelings) are slightly less extreme than beliefs however, they are dogmatic. An opinion means that a person has certain views that they think are right. Also, they know that others are entitled to their own opinions. People respect others' opinions and in turn expect the same. In forming one's opinion, the empirical observations are obviously strongly affected by attitude and perception. However, opinions that are well rooted should grow and change like a healthy tree. Fact is the only instructional material that can be presented in an entirely non-dogmatic way. Everyone has a right to his/her own opinion, but no one has a right to be wrong in his/her facts. 

Opinions have vested interests just as everyone has. Public opinion is often a sort of religion, with the majority as its prophet. Moreover, the profit has a short memory and does not provide consistent opinions over time. 

Rumors and gossip are even weaker than opinion. Now the question is who will believe these? For example, rumors and gossip about a person are those when you hear something you like, about someone you do not. Here is an example you might be familiar with: Why is there no Nobel Prize for mathematics? It is the opinion of many that Alfred Nobel caught his wife in an amorous situation with Mittag-Leffler, the foremost Swedish mathematician at the time. Therefore, Nobel was afraid that if he were to establish a mathematics prize, the first to get it would be M-L. The story persists, no matter how often one repeats the plain fact that Nobel was not married. 

To understand the difference between feeling and strategic thinking , consider carefully the following true statement: He that thinks himself the happiest man really is so; but he that thinks himself the wisest is generally the greatest fool. Most people do not ask for facts in making up their decisions. They would rather have one good, soul-satisfying emotion than a dozen facts. This does not mean that you should not feel anything. Notice your feelings. But do not think with them. 

Facts are different than beliefs, rumors, and opinions. Facts are the basis of decisions. A fact is something that is right and one can prove to be true based on evidence and logical arguments. A fact can be used to convince yourself, your friends, and your enemies. Facts are always subject to change. Data becomes information when it becomes relevant to your decision problem. Information becomes fact when the data can support it. Fact becomes knowledge when it is used in the successful completion of a structured decision process. However, a fact becomes an opinion if it allows for different interpretations, i.e., different perspectives. Note that what happened in the past is fact, not truth. Truth is what we think about, what happened (i.e., a model). 

Management Science is built up with facts, as a house is with stones. But a collection of facts is no more a useful science for the manager than a heap of stones is a house. 

Science and religion are profoundly different. Religion asks us to believe without question, even (or especially) in the absence of hard evidence. Indeed, this is essential for having a faith. Science asks us to take nothing on faith, to be wary of our penchant for self-deception, to reject anecdotal evidence. Science considers deep but healthy skepticism a prime feature. One of the reasons for its success is that science has built-in, error-correcting machinery at its very heart. 

Learn how to approach information critically and discriminate in a principled way between beliefs, opinions, and facts. Critical thinking is needed to produce well-reasoned representation of reality in your modeling process. Analytical thinking demands clarity, consistency, evidence, and above all, a consecutive, focused-thinking. 

Examples of belief, opinion, and facts can be found in religions, economics, and econophysics, respectively. 

Further Readings:
Boudon R., The Origin of Values: Sociology and Philosophy of Belief, Transaction Publishers, London, 2001.
Castaneda C., The Active Side of Infinity, Harperperennial Library, 2000.
Goodwin P., and G. Wright, Decision Analysis for Management Judgment, Wiley, 1998. 
Jurjevich R., The Hoax of Freudism: A Study of Brainwashing the American Professionals and Laymen, Philadelphia, Dorrance, 1974. 
Kaufmann W., Religions in Four Dimensions: Existential and Aesthetic, Historical and Comparative, Reader's Digest Press, 1976.
Chapter 9 - Modeling Human's Behavior Towards Decision-Making
The cardinal aim of modeling human behavior is to model a business process that increases workforce enthusiasm considering all aspects of human behavior including group dynamics, project work climate, and organizational culture. 

There have been two extreme approaches to modeling human behavior. The simple models emphasis on "rational persons," while other's emphasis is on the fact that people have much more complex motivations, both individually and collectively, especially in herd-instinct, or malicious-intent situations. 

An integrative descriptive model for human behavior must consider all aspects of decision-making factors including use the economic, sociology, law, and social psychology. This might be achieved at three levels: the individual, the organization, and the society, with interactions among the three. The interactions among these three levels include flows of information, and resources, and the within each system of values and decision structures. These two kinds of flows shape the interactions between these three levels. 

Conflict Is a Part of Life: People and businesses suffer when conflict is ignored and not managed properly. Relationships are strained, productivity diminishes, and destruction can be the ultimate result. Many of us are so averse to conflict that we practice appeasement at any price, while others cling to adversarial approaches, which can escalate all the costs of settling differences. These behaviors are often the spawning ground for further conflict. They occur because we do not know about how to effectively use the array of possibilities that exist for successful conflict management. The OR/MS/DS use of conflict modelling is in model-based decision support systems, i.e., the use of flexible, user-friendly software to build up systems of decision makers, set of options, and preferences. This facilitates rapid change in one's assumptions, and conditions among the participants. 

Behavioral decision-making is to understand how people make decisions and how they can make the decision-making process more effective and efficient. Such as being conservative, our perpetual. The behavior sciences are applicable to decision processes from both quantitative and qualitative viewpoints to improve a stronger foundation for making better decisions. The decision-maker's style and characteristics can be classified as: the thinker, the cowboy (snap and uncompromising), Machiavellian (ends justifies the means), the historian (how others did it), the cautious (even nervous), etc. 

Decision-Making versus Habits: Decision-making involves reaching a conclusion, which implies deliberation and thought and suggests a conscious act. While a natural reaction or unconscious act would be labeled as habit, reflex act, or impulsive act, or habit which is, unfortunately the center of gravity when we want to start the decision-making process. 

Power and the Leadership: Strategy implementation is a political process that involves bargaining, persuasion, and confrontation among actors who divide power. 

There is no such thing as "organizational behavior;" it is the behavior of the people in the organization. It is impossible to understand the decision-maker's behavior in organizational situations where conflict exists without considering the role of power. Power has a major impact on information, uncertainty, and resource dependency since there is competition among organization's members for scarce resources. There is a big difference between management and leadership: while management works in the system, leadership works on the system. If one is able enough to accurately define all three of these parameters; Task, Time, and Resources, then one is able to deal with the decision-making modeling process. The very essence of leadership is that you have to have vision for these parameters. You can't blow an uncertain trumpet. 

Leadership is defined as, "the quality of a leader, and the capacity to lead." It can also be defined as setting the example. Whether they realize it or not, a given staff will look to the leader to set the trend in the workplace. So what trend are you setting? There is a reason the CEO of a multi-billion dollar international soft drink company spends one day a month delivering cases of soda via delivery truck and wheeled dolly. Because he's smart and successful, and his staff is watching him like a hawk. They can't help but copy and respect the CEO's sense of enthusiasm and commitment to what the business is really all about--getting product into customer's hands. 

The challenge of leadership is mainly its human-side. The leader is to be strong, but not rude; kind, but not weak; bold, but not a bully; thoughtful, but not lazy; humble, but not timid; proud, but not arrogant; and have a sense of humor, without folly. 

Evil and Unethical Decisions: One must certainly be aware of the big difference between unethical and evil decisions. The CEO for an internationally known tire company signs off on the production of tires that he knows are likely to disintegrate under certain conditions. Even with such knowledge, he makes it clear that this information is not to be publicized and approves production and sales of the tires. Decide whether such a decision is an evil or unethical one?

What about this scenario? An administrator in a fascist country followed the orders of his superior and signed off on the death of thousands of innocent men, women and children. He never personally killed any of those people himself nor would he. Without integrity, no company can have positive word of mouth. 

Reason Is Not the Supreme Judge: The critical and postmodern organization theorists have already build their case against Reason. They see reason as "disciplinary knowledge" in modern organizations because it constrains the natural autonomy of the individual. This view, all of the social sciences are seen as knowledge structures used in domination. Sociology, social work, law, psychology, and most certainly management and organization theory are implicated. Just as psychology is used to persuade the individual to adjust to (thus accept) the external world, theories of leadership and organization are used to develop discourses and classification schemes that reproduce systems of power. By rejecting Western cultural history, positing the "naturalness" of the individual, and assuming all discipline is oppressive power generated by knowledge, critical organization theory and postmodern organization theory elevate individualism, although only implicitly, to the role of their supreme value.

Instrumental reasoning has been used successfully in science to make our world manageable. For its utilitarian characteristic, the instrumental reasoning is the supreme judge in any scientific field. 

It is possible to use reason to describe everything scientifically, but it would make no sense; it would be without meaning, as if you described a Beethoven ninth symphony as a variation of wave pressure. 

Dealing with People: While senior management formulate clear strategies to achieve the essential fit between internal strengths and weaknesses and external threats and opportunities. However, strategy implementation is a social process rooted in culture, involving common interest and integration. People react and adapt to environmental changes and constraints 

In any organization, it is a must for everyone to learn the ability to work with other people. Henry Ford used to say: 

Coming together is a beginning;
keeping together is progress;
working together is success.

There are two different types of relationships among people namely the Frequent and Infrequent relationships. Negotiation is an effective tool for dealing with infrequent relationships. To have an effective negotiation one must separate the people from the problem, focus on interest (not taking positions), generate a variety of possibilities, and insist that the results be based on some objective numerable and measurable scales. For the ongoing relationships the strategies vary. The classical tactics are: carrots and sticks, tit-for-tat, and live-and-let-live. 

Human abuse does not stem from a wanton exercise of power, rather, hurting people is a sign that we are still lacking power. Or it shows a sense of frustration in the face of this poverty. The blockage of self-developments is what lie behind abusive behavior. Since whoever is dissatisfied with himself is continually ready for revenge and we others will be his victims. An eye for an eye will make the whole world go blind. 

Resistance to Decisions: It is not so much that we are afraid of change or so in love with the old ways, but it is that place in between that we fear. It's like being between trapezes, there's nothing to hold on to. 

Any change, even a change for the better, is always accompanied by drawbacks and discomforts. Change is not made without inconvenience, even from worse to better. The most universal difficulties arise from people's fear of planned change. People often oppose a proposed model merely because they have participated in planning it, or because it may have been planned by those whom they dislike. People resist changes. More accurately, they resist being changed by other people. Resistance can take the form of either open hostility or covert sabotage of decision-makers efforts. Even the best designed strategy always fails if those who must carry it out refuse to do so. As Machiavelli wrote in The Prince "It must be remembered that there is nothing more difficult to plan, more uncertain of success, nor more dangerous to manage than the creation of a new order of things. For the initiator has the enmity of all who would profit by the preservation of the old institutions, and merely lukewarm defenders in those who would gain by the new ones." 

Incremental versus Optimal Changes: Optimal (i.e., the best) decisions are often used to justify sweeping organizational changes that may disrupt individual routines. One important value is the cooperation and morale that can develop when the members of the organization know that they are respected members of a productive organization. Noting this human-side of decision-making, many organizations use the goal-seeking approach rather than optimal decisions. This suggests that changes at any time be limited to a goal, which needs minor deviations from the current situation. This approach to decision-making in known as incrementalism, or the goal-seeking approach. For example, instead of maximizing profit, one may set the goal of achieving 10% increase in profit. 

Further Readings:
Deutsch M., and P. Coleman, (eds.), The Handbook of Conflict Resolution: Theory and Practice, Jossey-Bass, 2000.
Forrester J., Collected Papers of Jay W. Forrester, Wright-Allen Press, Inc., 1975. Contains numerous models to understand the evolution of human behavior, including strategic interpersonal and behavioral dynamics models.
Heil G., D. Stephens, D. McGregor, and W. Bennis, Managing the Human Side of the Enterprise, Wiley, 2000.
Rapoport A., Decision Theory and Decision Behavior: Normative and Descriptive Approaches, Kluwer Academic Publishers, 1989. 
Simon H., Administrative Behavior: A Study of Decision-Making Processes in Administrative Organizations, Free Press Inc., 1997.
Upmeyer A., Attitudes and Behavioral Decisions, Springer-Verlag, 1989. 
Yammarino F, and B. Avolio, (eds.), Transformational and Charismatic Leadership: The Road Ahead, Elsevier Science, 2002.
Chapter 10 - Human Side of Modeling Process
People do most effectively when they understand how their activities relate to the big picture. It gives meaning, purpose and relevance to what they do. For example, long range corporate planning and corporate financial structuring do not directly involve second line managers. On the other hand, they often participate in capital investment decisions concerning the purchase of new equipment. Matters of machine capacity, utilization, payout and return on investment are important considerations, which frequently involve these managers. 

In large organizations a decision maker becomes valuable only as he recognizes the relation of his/her decision to that of all other decision makers within the organization because he/she may make more or less, or little difference to the organization, or may even be replaced. However, in small businesses the decision-maker can make, break, or prove to be very difficult to replace. The following are some practical and useful aphorisms for your strategic thinking while you are practicing applied side of management science: 

1. Your company should be run and operated as you would expect it to be if you were the customer. 

2. Once you've developed a customer base, you have the most cost-effective and direct access to the single best source of future business. 

3. You don't have to blow out the other person's light in order to let your own shine. 

4. Components of the game: players, added values, rules, tactics, and scope. 

5. A player's product is complimentary to yours if customers value your product more when they have the other player's product than when they have your product alone. 

6. A player is your competitor if customers value your product less when they have the other player's product than when they have your product alone. 

7. A player's product is complimentary to yours if it's more attractive for a supplier to provide resources to you when it's also supplying the other player than when it's supplying to you alone. 

8. A player is your competitor if it's less attractive for a supplier to provide resources to you when it's also supplying the other player than when it's supplying to you alone. 

9. Benefits of Writing a Good Planning (Model): It gives you a current assessment of the business as well as a roadmap for the future. It helps your business grow, both organically and through outside funding, and it is essential to have in order to secure financing, ranging from a Small Business Administration loan to venture capital funding. 

10. If, instead of futilely fighting, threatened booksellers looked through the other end of the telescope, they might see that what they perceive as competition might actually be a complement. "Together, we can create an appetite that feeds our industry. If all of us - booksellers, publishers, distributors, and authors - do a good job of selling, more people will buy more books. And if we all work together toward the goal, we and our customers (the readers), will be that much happier." 

11. To prosper soundly in business, you must satisfy not only your customers, but you must lay yourself out to satisfy also the men who make your product and the men who sell it. This is in accordance with the implication of the "divisions of labor" in Adam Smith economics. 

12. When I am getting ready to reason with a person, I spend one-third of my time thinking about myself and what I am going to say, and two-thirds thinking about him/her and what he/she is going to say. 

13. The ability to see the situation as the other person sees it, as difficult as that may be, is one of the most important skills a negotiator can possess. It is not enough to know that they see things differently. If you want to influence them, you also need to understand empathetically the power of their point of view and to feel the emotional force with which they believe it. It is not enough to study them like beetles under a microscope; you need to know what it feels like to be a beetle. To accomplish this task, you should be prepared to withhold judgment, as you "try on" their views. They may believe that their views are "right" as strongly as you believe that your views are right. You may see the glass as half full of cold water. Your spouse may see a dirty, half-empty glass about to cause a ring on the mahogany finish. 

14. A tenet of Western culture is that there is no pleasure without a price. Basically, there is no free lunch. 

15. Pay me to play. There are better uses of your time. 

16. When you win the business, you lose money. The incumbent can retaliate. 

17. Your existing customers will want a better deal. 

18. New customers will use the low price as a benchmark. 

19. Competitors will also use the low price as a benchmark. 

20. It doesn't help to give your customers' competitors a better-cost position. 

21. Don't destroy your competitors' glass houses. However, those who live in glass houses should really do nothing at all! 

22. If you don't have a really tough competitor, you ought to invent one since competition is a way of life. 

23. Get into bed with the customer. 

24. Create a captive market. 

25. Say thank you with kindness, not cash. 

26. Save the best thank you for your best customers. 

27. Say thank you in a way that builds your business. 

28. Don't say thank you too quickly, or too slowly. 

29. Say that you're going to say thank you. 

30. Recognize that you may have to compete for loyalty. 

31. Allow your competitors to have loyal customers too. 

32. Don't forget to say thank you even if you have a monopoly. 

33. Say thank you to your suppliers, as well as to your customers. 

34. The Peacock's Tail: Females follow a simple rule -- look at all the males, and go for the one with the longest tail. Any female who departed from this rule was penalized, even if the tails had become so long that they actually encumbered males possessing them. This was because any female who did not produce long-tailed sons had little chance of producing a son that would be regarded as attractive. Like a fashion in women's clothes, or in American car design, the trend towards longer tails took off and gathered its own momentum. 
Someone suggested that the tails of birds of paradise and peacocks (that have always seemed paradoxical because they appear to be handicaps to their possessors), evolved precisely because they are handicaps. A male bird with a long and cumbersome tail is showing to females that he is such a strong male that he can survive in spite of his tail. 

35. Even when they are proven wrong, forecasters see it as important to maintain consensus in retrospect. For example, banks maintain as an article of faith that the depth of the the last [U.K.] recession and the magnitude of the property market collapse could not have been predicted. If it could have been, those responsible for the lending excesses of the 1980s would be guilty of gross negligence rather than being viewed as helpless victims of events. It is often more important to be wrong for the right reasons than to be correct. 

36. Value Pricing: In our unsuccessful pursuit of profits, we have made our pricing so complex that our customers neither understand it nor think it is fair. By moving to a new approach, which emphasizes simplicity, equity, and value, we hope to regain the good will of our customers. This is what Value Pricing should be about. 

Visit also the Web site Small Business 

Further Readings:
Berne E., Games People Play: The Psychology of Human Relationships, Reissue edition, Ballantine Books, 1996.
Harris T., I'm Ok - You're Ok: A Practical Guide to Transactional Analysis, Galahad Books, 1999.
Twite G. and M. O'Keeffe, New Directions in Corporate Strategy, Allen & Unwin, 2000.
Chapter 11 - Personal and Public Views of Rationality
Consider the following example for the personal and public views of rationality. It is perfectly rational for an office worker to take his/her car heading home at the end of (around 5 PM, in US) a hard workday. However the outcome is very irrational for every one because it creates unbearable congestion on the major roads in the major cities. 

As another case, consider an arrested criminal who thought very rationally about his action prior to committing the crime, however, the law and order punish the criminal rationally according the nature of the crime. 

Psychological issues such as ambivalence, inner conflict, and the constraints imposed upon decision-makers by connections to others, reveal that our strategic thinking is often more subtle than standard theories of rationality allow. 

The OR/MS/DS decision-making process deals with complex problems by decomposing them into a list of strategic objectives. Then, it focuses on each individual objective to plan for a tactical solution. Good models make explicit the objectives, interactions among the inputs, and properties in a situation, and then structures them for inference and decision. When a problem cannot be solved using that information alone, the set of models must be 'flushed out' so that a new search for a possible model can be constructed. Most people use their beliefs in the attainment of their goals rather than a rational view. Rational strategic thinking is an issue for everyone. It is said that rational strategic thinking yields three essential statements: 

1. Whether a person can ever be said to have committed an error in reasoning. 

2. Whether some deductive problems are beyond the capacity of reasoners who are untrained in logic. 

3. Whether rationality is relative to culture. 

Cognitive theory deals with the following questions: 

· What is the mind computing? 

· How is the mind doing it? 

· What people are really doing the reasoning and strategic thinking ? 

These are unresolved questions. For example, with respect to the last question, cognitive theory does not try to test whether an inference is valid or a rule is true or false, but rather, searches for relevant information to update their beliefs. Relevant information is determined through a rational strategy. Rational analysis is based on the assumption that recognition will be optimally adapted to the structure of the environment. 

Rationality behavior is adaptive rational if it is optimized to an organism's environment, i.e. if it helps to achieve its goals and it is consistent with logical rules. How did the idea of reasoning as a means to attain one's goals come about? Humans have a demonstrated capacity for highly intelligent action in achieving goals and thereby promoting the specie's survival and, for some, prosperity. However, at the same time, they embarrass themselves when they have their reasoning and decision processes tested. So, we appear rational from one angle, and irrational from another. 

The term "rational" can be used to mean two fundamentally different things: Personal Rationality and Public Rationality. However, both are goal directed. Difficulties often arise when these two meanings are glossed over or confused. 

Personal Rationality: Making a decision in a way that is generally reliable and efficient for achieving one's personal goals effectively. This kind of rationality, is 'Purpose-based Rationality'. It implies that the ends always rationalize the means. This is a version of the Machiavellian rationality, where individuals must overcome their social training and traditional ideas to seek their own way of making decisions. You may remember the song titles: "I Gotta Be Me" or "I Did It My Way." 

Rational people make decisions that are best for them. This may be in terms of either psychological satisfaction or material gain. If a person carries out all the steps in the decision process and arrives at the resolution stage by the evaluation of the alternatives and predicting the outcomes, that person is regarded as rational if he/she acts upon the best action selected by the process. The process of internal balancing behavior in our rational strategic thinking is shown in the following diagram: 

[image: image2.wmf] 


Public Rationality: Making a decision sanctioned by the law which requires evidence. This kind of rationality is 'Process-based Rationality' which means that the means must justify the ends. Within the domain of relevant law, it has to be a responsible and defensible decision. 

Unfortunately, there are other isolated rationality types, such as the 'proof by pleasure principle' as opposed to the 'proof by contradiction principle'. However, failure to distinguish between these two distinct types of rationality can lead to empty or misleading judgment about human rationality. 

Here is a question for you: The debate on abortion belongs to which of these two categories of rationality? Abortion is a "premeditated decision to murder." Or, as a leading feminist declared, "don't put your law into my body." It's a hard decision to make. 

Further Readings:
Dodwell P., Brave New Mind: A Thoughtful Inquiry into the Nature and Meaning of Mental Life, Oxford University Press, 2000.
French S., Decision Theory: An Introduction to the Mathematics of Rationality, Halsted Press, 1986. 
Fodor J., The Mind Doesn't Work That Way: The Scope and Limits of Computational Psychology, MIT Press, 2000. It argues against the view that mental processes are largely computations, that the architecture of cognition is massively modular, and that the explanation of our innate mental structure is basically Darwinian (these views are discussed in the Pinker's How the Mind Works book).
Manktelow K., Reasoning and Thinking, Psychology Press, UK, 1999. 
Pinker S., How the Mind Works, W.W. Norton & Company, 1999.
Rapoport A., Decision Theory and Decision Behaviour: Normative and Descriptive Approaches, Kluwer Academic Publishers, 1989. 
Upmeyer A., Attitudes and Behavioral Decisions, Springer-Verlag, 1989. 
Wright G. (Ed.), Behavioral Decision Making, Plenum Press, 1985. 
Chapter 12 - Probabilistic Modeling: From Data to a Decisive Knowledge
Data is only crude information and not knowledge by itself. The sequence from data to knowledge is: from Data to Information, from Information to Facts, and finally, from Facts to Knowledge. Data becomes information when it becomes relevant to your decision problem. Confirmed Information becomes fact when the data can support it. Facts are what the data reveals. However the decisive instrumental knowledge is expressed together with some statistical degree of confidence. 

Fact becomes knowledge when it is used in the successful completion of decision-making process. Moreover, knowledge that is applied to the existing conditions is productivity; and knowledge applied to the new conditions is innovation. The following figure illustrates the Knowledge Management process based on data in constructing probabilistic modeling: 
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That's why we need statistical data analysis in probabilistic modeling. Statistics arose from the need to place knowledge management on a systematic evidence base. This required a study of the laws of probability, the development of measures of data properties and relationships, and so on. 

Knowledge is more than knowing something technical. Knowledge Management process needs wisdom, and wisdom comes with age and experience. Wisdom is about knowing how something technical can be best used to meet the needs of the decision-maker. Wisdom, for example, creates statistical software that is useful, rather than technically brilliant. 

Considering the uncertain environment, the chance that "good decisions" are made increases with the availability of "good information." The chance that "good information" is available increases with the level of structuring the process of Knowledge Management. One may ask, "What is the use of decision analysis techniques without the best available information delivered by Knowledge Management?" The answer is: one must not make responsible decisions until one possess enough knowledge. However, for private decisions one may rely on, e.g., the psychological motivations, as discusses under "Decision-Making Under Pure Uncertainty" in this site. Moreover, Knowledge Management and Decision Analysis are indeed interrelated since one influences the other, both in time, and space. 

The Decision-Making Process: Unlike deterministic decision-making process, in the decision making process under uncertainty the variables are often more numerous and more difficult to measure and control. However, the steps are the same. They are: 

1. Simplification 

2. Building a decision model 

3. Testing the model 

4. Using the model to find the solution 

· It is a simplified representation of the actual situation 

· It need not be complete or exact in all respects 

· It concentrates on the most essential relationships and ignores the less essential ones. 

· It is more easily understood than the empirical situation and, hence, permits the problem to be more readily solved with minimum time and effort. 

5.   It can be used again and again for like problems or can be modified. 

Fortunately the probabilistic and statistical methods for analysis and decision making under uncertainty are more numerous and powerful today than even before. The computer makes possible many practical applications. A few examples of business applications are the following: 

· An auditor can use random sampling techniques to audit the account receivable for client. 

· A plant manager can use statistic quality control techniques to assure the quality of his production with a minimum of testing or inspection. 

· A financial analyst may use regression and correlation to help understand the relationship of a financial ratio to a set of other variables in business. 

· A market researcher may use test of significant to accept or reject the hypotheses about a group of buyers to which the firm wishes to sell a particular product. 

· A sale manager may use statistical techniques to forecast sales for the coming year. 

Further Readings:
Berger J., Statistical Decision Theory and Bayesian Analysis, Springer, 1978.
Corfield D., and J. Williamson, Foundations of Bayesianism, Kluwer Academic Publishers, 2001. Contains Logic, Mathematics, Decision Theory, and Criticisms of Bayesianism.
Lapin L., Statistics for Modern Business Decisions, Harcourt Brace Jovanovich, 1987.
Lindley D., Making Decisions, Wiley, 1991.
Pratt J., H. Raiffa, and R. Schlaifer, Introduction to Statistical Decision Theory, The MIT Press, 1994.
Press S., and J. Tanur, The Subjectivity of Scientists and the Bayesian Approach, Wiley, 2001. Comparing and contrasting the reality of subjectivity in the work of history's great scientists and the modern Bayesian approach to statistical analysis.
Tanaka H., and P. Guo, Possibilistic Data Analysis for Operations Research, Physica-Verlag, 1999. 
Chapter 13 - Decision Analysis:  Making Justifiable, Defensible Decisions
Decision analysis is the discipline of evaluating complex alternatives in terms of values and uncertainty. Values are generally expressed monetarily because this is a major concern for management. Furthermore, decision analysis provides insight into how the defined alternatives differ from one another and then generates suggestions for new and improved alternatives. Numbers quantify subjective values and uncertainties, which enable us to understand the decision situation. These numerical results must be translated back into words in order to generate qualitative insight. 

Humans can understand, compare, and manipulate numbers. Therefore, in order to create a decision analysis model, it is necessary to create the model structure and assign probabilities and values to fill the model for computation. This includes the values for probabilities, the value functions for evaluating alternatives, the value weights for measuring the trade-off objectives, and the risk preference. 

Once the structure and numbers are in place, the analysis can begin. Decision analysis involves much more than computing the expected utility of each alternative. If we stopped there, decision makers would not gain much insight. We have to examine the sensitivity of the outcomes, weighted utility for key probabilities, and the weight and risk preference parameters. As part of the sensitivity analysis, we can calculate the value of perfect information for uncertainties that have been carefully modeled. 

There are two additional quantitative comparisons. The first is the direct comparison of the weighted utility for two alternatives on all of the objectives. The second is the comparison of all of the alternatives on any two selected objectives which shows the Pareto optimality for those two objectives. 

Complexity in the modern world, along with information quantity, uncertainty, and risk, make it necessary to provide a rational decision-making framework. The goal of decision analysis is to give guidance, information, insight, and structure to the decision-making process in order to make better, more 'rational' decisions. 

A decision needs a decision maker who is responsible for making decisions. This decision maker has a number of alternatives and must choose one of them. The objective of the decision-maker is to choose the best alternative. When this decision has been made, events that the decision-maker has no control over may have occurred. Each combination of alternatives, followed by an event happening, leads to an outcome with some measurable value. Managers make decisions in complex situations. Decision tree and payoff matrices illustrate these situations and add structure to the decision problems. 

Further Readings:
Forman E., and M. Selly, Decision by Objectives: How to Convince Others That You Are Right, World Scientific, 2001.
Gigerenzer G., Adaptive Thinking: Rationality in the Real World, Oxford University Press, 2000.
Girón F., (Ed.), Applied Decision Analysis, Kluwer Academic, 1998.
Manning N., et al., Strategic Decision Making In Cabinet Government: Institutional Underpinnings and Obstacles, World Bank, 1999. 
Patz A., Strategic Decision Analysis: A General Management Framework, Little and Brown Pub., 1981.
Vickers G., The Art of Judgment: A Study of Policy Making, Sage Publications, 1995. 
Von Furstenberg G., Acting Under Uncertainty: Multidisciplinary Conceptions, Kluwer Academic Publishers, 1990. 
Chapter 14 - Decision Tree and Influence Diagram
Decision Tree Approach: A decision tree is a chronological representation of the decision process. It utilizes a network of two types of nodes: decision (choice) nodes (represented by square shapes), and states of nature (chance) nodes (represented by circles). Construct a decision tree utilizing the logic of the problem. For the chance nodes, ensure that the probabilities along any outgoing branch sum to one. Calculate the expected payoffs by rolling the tree backward (i.e., starting at the right and working toward the left). 

You may imagine driving your car; starting at the foot of the decision tree and moving to the right along the branches. At each square you have control, to make a decision and then turn the wheel of your car. At each circle, Lady Fortuna takes over the wheel and you are powerless. 

Here is a step-by-step description of how to build a decision tree: 

1. Draw the decision tree using squares to represent decisions and circles to represent uncertainty, 

2. Evaluate the decision tree to make sure all possible outcomes are included, 

3. Calculate the tree values working from the right side back to the left, 

4. Calculate the values of uncertain outcome nodes by multiplying the value of the outcomes by their probability (i.e., expected values). 

On the tree, the value of a node can be calculated when we have the values for all the nodes following it. The value for a choice node is the largest value of all nodes immediately following it. The value of a chance node is the expected value of the nodes following that node, using the probability of the arcs. By rolling the tree backward, from its branches toward its root, you can compute the value of all nodes including the root of the tree. Putting these numerical results on the decision tree results in the following graph: 

[image: image4.png]Level of exactress
of stafistical mackl  Knawledge
s

Facts

Informition

Dt Level of improvements

on decision making



A Typical Decision Tree 


Determine the best decision for the tree by starting at its root and going forward. 

Based on proceeding decision tree, our decision is as follows: 

Hire the consultant, and then wait for the consultant's report. 
If the report predicts either high or medium sales, then go ahead and manufacture the product. 
Otherwise, do not manufacture the product. 

Check the consultant's efficiency rate by computing the following ratio: 

(Expected payoff using consultant dollars amount) / EVPI. 

Using the decision tree, the expected payoff if we hire the consultant is: 

EP = 1000 - 500 = 500, 

EVPI = .2(3000) + .5(2000) + .3(0) = 1600. 

Therefore, the efficiency of this consultant is: 500/1600 = 31% 

If the manager wishes to rely solely on the marketing research firm's recommendations, then we assign flat prior probability [as opposed to (0.2, 0.5, 0.3) used in our numerical example]. 

The Impact of Prior Probability and Reliability Matrix on Your Decision: To study how important your prior knowledge and/or the accuracy of the expected information from the consultant in your decision our numerical example, I suggest redoing the above numerical example in performing some numerical sensitivity analysis. You may start with the following extreme and interesting cases by using this Applet for the needed computation: 

· Consider a flat prior, without changing the reliability matrix. 

· Consider a perfect reliability matrix (i.e., with an identity matrix), without changing the prior. 

· Consider a perfect prior, without changing the reliability matrix. 

· Consider a flat reliability matrix (i.e., with all equal elements), without changing the prior. 

· Consider the consultant prediction probabilities as your own prior, without changing the reliability matrix. 

Influence diagrams: As can be seen in the decision tree examples, the branch and node description of sequential decision problems often become very complicated. At times it is downright difficult to draw the tree in such a manner that preserves the relationships that actually drive the decision. The need to maintain validation, and the rapid increase in complexity that often arises from the liberal use of recursive structures, have rendered the decision process difficult to describe to others. The reason for this complexity is that the actual computational mechanism used to analyze the tree, is embodied directly within the trees and branches. The probabilities and values required to calculate the expected value of the following branch are explicitly defined at each node. 

Influence diagrams are also used for the development of decision models and as an alternate graphical representations of decision trees. The following figure depicts an influence diagram for our numerical example. 
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In the influence diagram above, the decision nodes and chance nodes are similarly illustrated with squares and circles. Arcs (arrows) imply relationships, including probabilistic ones. 

Finally, decision tree and influence diagram provide effective methods of decision-making because they: 

· Clearly lay out the problem so that all options can be challenged 

· Allow us to analyze fully the possible consequences of a decision 

· Provide a framework to quantify the values of outcomes and the probabilities of achieving them 

· Help us to make the best decisions on the basis of existing information and best guesses 

Further Readings
Bazerman M., Judgment in Managerial Decision Making, Wiley, 1993. 
Connolly T., H. Arkes, and K. Hammond (eds), Judgment and Decision Making: An Interdisciplinary Reader, Cambridge University Press, 2000. 
Cooke R., Experts in Uncertainty, Oxford Univ Press, 1991. Describes much of the history of the expert judgment problem. It also includes many of the methods that have been suggested to do numerical combination of expert uncertainties. Furthermore, it promotes a method that has been used extensively by us and many others, in which experts are given a weighting that judge their performance on calibration questions. This is a good way of getting around the problem of assessing the "quality" of an expert, and lends a degree of objectivity to the results that is not obtained by other methods. 
Bouyssou D., et al., Evaluation and Decision Models: A Critical Perspective, Kluwer Academic Pub, 2000. 
Daellenbach H., Systems and Decision Making: A Management Science Approach, Wiley, 1994.
Goodwin P., and G. Wright, Decision Analysis for Management Judgment, Wiley, 1998.
Klein D., Decision-Analytic Intelligent Systems: Automated Explanation and Knowledge Acquisition, Lawrence Erlbaum Pub., 1994. 
Thierauf R., Creative Computer Software for Strategic Thinking and Decision Making: A Guide for Senior Management and MIS Professionals, Quorum Books, 1993. 
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