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Rex Brown, Wiley 2005

Rational Choice and Judgment (RCJ) is a work in progress and these notes anticipate envisioned changes, many prompted by instructor feedback.  (Keep it coming, please!)

These notes are in two parts.  The general notes in part A supplement the book’s Preface, which instructors should read first.  Part B is chapter-specific to be referred to as the course progresses.  References are listed either in RCJ or in this guide.  Asides and material still missing are usually in square brackets.
A. GENERAL NOTES
RCJ is one of a number of text-books designed to help students make and defend their professional or private decision, using tools of personal decision analysis.  However, it has distinctive features that significantly affect how it is taught.  It comprises two types of material that call for different mental skills:

· Logical principles and algorithms 
· Guidance on how to implement them in practice

Mastery of the principles is necessary but not sufficient to useful decision aid.  They are not very controversial, based on well-established decision theory (Pratt et al 1993) and most algorithms are simple variants of decision analysis models in common use. 
What constitutes appropriate implementation, however, is controversial and experience is the only reliable arbiter.  Conventional and current common practice (Schlaifer 1969, Howard [.], Clemen 1996) adopts the output of a single model of the problems and is largely detached from any particular decider.  It is reflected (if primitively) in our earlier textbook (Brown et al. 1974).

Much of that I have since recanted.   Based on my consulting experience I now favor analysis anchored to a specific use and user and multiple approaches to a problem (“plural evaluation”).  This unorthodox approach is will be novel to many instructors and quite challenging to teach if they have little experience of aiding real deciders. 
1 Where the course belongs

Host teaching program

It is often presumed that a course like this, grounded in the logic of statistical decision theory, belongs in a quantitative teaching program, such as statistics or engineering
.  I strongly resist this presumption.  Students in those programs may not be training for decision-making careers, and the faculty may give undue emphasis to quantitative mastery and to a “convergent” intellectual perspective.

RCJ’s more “divergent” pedagogical approach is for students to develop their reasoning skills initially on familiar personal or civic judgments (to be adapted to special fields or as-yet-unfamiliar problems).  I suggest this training should be applicable to virtually any type of decision that is worth much trouble to improve or communicate.  

The many illustrative applications in the book, which are intended to anticipate situations that students may be training for, are heavily oriented toward public policy choices (where most of my experience lies), but also include personal, business, medical, legal and other domains.  My courses have almost all been in graduate programs, such as Masters of Public Policy and Business Administration, with a couple of advanced undergraduate exceptions. 

Type of Student 

Although the course is based on structurally simple models, it is tough going for all but the most analytically adept students.  Students who waited too long to drop the course have complained of “bait and switch”.  The first few qualitative classes were deceptively accessible, but quickly turned into an unwelcome intellectual challenge.

What distinguishes this course from many others of comparable challenge (e.g. statistics) is that it requires the interplay of very different intellectual skills: quantitative analysis, “common sense” appreciation of real-life situations and the merging of the two. This is analogous to the difference between training to be a doctor and a biologist, or between an engineer and a physicist.  Although I do not set any course prerequisites, such as an elementary statistics course, some quantitative background certainly helps in mastering the purely analytic component of the course

Part of a broader decision making program?

If I had my way, RCJ would be just one offering in a more comprehensive decision-aiding teaching program, which would include complementary courses, including 

· Incremental decision-making and other management craft
, 

· Descriptive decision-making 
, 

· Rule-based and other non-DA prescriptive methods
, 

· Analytic Hierarchy Process

· Decision styles
 

· Traditional OR
, 

· Popular advice

· Other 

However, if a decision aiding program is to have only one course, RCJ may be as good as any… 

2 Complementary Material

The text is designed to be self-contained and to provide all reading that is needed for a one-term course in decision analysis.  However, this limits student exposure to one instructor’s perspective (mine) on how to enhance personal decision-making, using quantitative reasoning. The experience can be broadened (and probably made more interesting) by interleaving other’s materials (or by reserving part of the course for other approaches).  For example, the first part of the book, through Chapter 6 or 7, together with a term project (per chapter 12), could be treated as self-contained module for non-professional audiences, to be taught alongside complementary material on DA (see suggestions below under “instructor preparation”) or on other decision-aiding approaches.  

Interleaving other people’s material into an RCJ course, however, cannot do the RCJ material justice.  I believe the material in RCJ needs at least a full course to be really useful.  Introducing such additional material comes at the cost of either cutting out parts of this course (say on indirect probability assessment) or adding class sessions, which would be my preference.  That could be done by offering a second course, possibly taught be another instructor. Crowding much wide-ranging material into a single course could not be much more than a review course.

Parts of RCJ can be spliced into other courses with a decision aiding orientation (e.g. operations research), or prepare the way for technical extensions (e.g. in statistical decision theory).  It can also be a resource for domain-specific courses, such as marketing, capital budgeting, procurement and public administration.  The technical content and professional-private mix of a course can be modified through the choice of readings (e.g. appendices, footnotes and outside materials) and assignments (projects and exercises). 

Even if this book should represent only a part of a more comprehensive decision-aiding course, I like the idea of adapting the term project (Chapter 12) as the capstone of any decision-aiding course.  Students can draw on whatever decision aiding approaches they find useful in addressing a single live choice (i.e. not restrict themselves to RCJ).  

Instructor preparation

The success of the course will depend largely on the instructor’s handling of, and feedback on, assignments.  Many assignments are open-ended, and much material will be new to most teachers.  This may put a heavy preparation onus on the instructor.    

2.1.1  Conceptual mastery of DA

At the very least, the instructor should have mastered text (and preferably taught a course) on the philosophy and modeling techniques of personal decision analysis.  The instructor should be well versed in the concepts (but not necessarily the math) of decision analysis as presented in well-known texts.  

There are many such texts. These include:

· Independent state-of-the-art essays on varied aspects of decision analysis, such as Zeckhauser et al. (1993)

· Basic concepts, such as Lindley (1985), Raiffa (1968), Schlaifer (1969), Watson and Buede (1987)

· Practical quantitative techniques, aimed at business and other specific domains, such as Clemen (1996) 

· Advanced texts, such as Pratt, et al (1995), Bell et al. (1998)

· Descriptive decision behavior, such as Kahneman et al (1982).

· Text oriented toward professional decision analysts, such as McNamee and Celona (2002)

2.1.2 Practical art

 Most assignments do not have a pre-determined “school solution”, but allow students discretion in how to use tools to solve live practical problems.  The instructor must be able to respond to, and give guidance on, free-form student analyses that may not follow a familiar pattern. If the instructor does not have great practical decision-aiding experience (say, as a consultant in the field), this teacher’s manual should help.

2.2 Adapting course to its purpose

The text is self-contained, and could supply all necessary course material, but it should be customized for course needs, in the selection and sequencing of the material.

2.2.1 Public Policy

This is where I have most experience.  (Appendix B illustrates a promotional announcement I used).  Appendix A reproduces the schedule I used for a course for a Masters in Public Policy. It consisted of 14 2-½ hour classes that followed the structure of RCJ quite closely (though it was a tight squeeze to get all the material into a single course).  The term project was groups of 3-4 addressing a topical public policy issue of their choosing, and reporting their findings to the class at term’s end. 

2.2.2 Social sciences

I taught a close variant of the above schedule in a program in Organizational Psychology, omitting the business example in Appendix 4A.  Students picked as term projects live personal dilemmas that they reported confidentially to the instructor. 

2.2.3 Business (e.g. MBA) 

Selected material: RCJ chapters 1-9, Appendix 4A, followed by a major part of Clemen, interleaved with readings from Koch and Kunreuther.  Group term projects on cases could be supplied by local businesses.  Possibly include Brown et al.1974a, Introduction to Decision Analysis, which develops the example presented in RCJ Appendix 4A.

Uncertainty (about financial outcomes) may be more important than conflicting values, so put chapters 7 (uncertain outcomes) and possibly 10 (probability assessment) ahead of 5 (consequences) and 6 (values).

2.2.4 General Education – private choices

A hybrid course for Undergraduate General Education Program might consist of three dozen 1-½ hour classes, of which the first four would cover Hammond et al. Smart Choices.  The remaining classes might be devoted to RCJ Chapters1 -4, 8 (with appendices 2A, 4B), interleaved with other readings.  These might cover alternative perspectives on DA (e.g. readings from Zeckhauser et al.), descriptive decision behavior (e.g. Plous, Bazelan), or alternative decision-aiding techniques (e.g. de Bono, Kepner-Tregoe).  

Near the beginning of the course, students might choose a live personal decision that they develop a term project on, to report on at the end of the course, as a term project.  They would revisit the issue periodically throughout the course to exercise topics as they are introduced, and wind up the course with their actual decision as a final report.

Omit professional-specific chapters 2, 2A, 9, 9A.  Include more private assignments than for professional courses. 

Homework

2.2.5 Assignments

Assignments are grouped by topic and put in suggested order. I have tried to exercise all key material adequately, and to indicate where this is not the case and suggest remedies.  

Assignments for each chapter are generally of two types:

· Pre: Preliminary: “Prepare for discussion after reading”

· Post: More advanced: “Prepare for later discussion or submission”

 Classes on each chapter usually follow this sequence of activities: 

1. Assign chapter reading and its “pre” exercises

2. Discuss chapter and pre exercises; assign “post” exercises

3. Discuss post exercises.

This three-class sequence may overlap with sequences for the preceding and following chapters, such that chapters occupy about two class periods each.

.  

  It helps if the “after” assignments can be handed in before the class where they will be discussed, so instructors can prepare themselves to address issues raised.  This strategy is made more complicated if the course consists of half as many double length sessions.  Then the first half can be devoted to discussing the more advanced assignments handed in at the previous class for chapter t and the second half can be devoted to discussing the preliminary assignments of chapter t+1.

2.2.6 Term project

This is probably the most important part of the course, since it has the students exercising what they have learned in the process of making a thoroughly considered and realistic choice (or recommendation).  Although the project-specific material is all located at the end of the book (chapter 12), for organizational convenience, it is progressively drawn on throughout the course, as the project develops.  
2.3 Other Scheduling Issues

2.3.1 Timing constraints

I am assuming that a course comprises 35-40 hours of class contact time, but it makes a difference how it is broken up.  Ideally, each class session would be about one hour, with time available for homework in-between.  Thus students can digest each hour’s worth of material before moving on to the next topic, which may build on it, as in the case of modeling technique chapters 3-7.

Unfortunately, for administrative reasons, class time is often broken into 2 or 3-hour chunks, which disrupts the evolution of learning. This is particularly irksome for the scheduling of stages in term project. 

One planning option, which I have tended to adopt (with some unease), involves an awkward sort of leap-frogging.  One topic is introduced in period 1a and consolidated (after homework) in period 2a.  The next topic is introduced in period 1b and picked up in 2b.  And so on.

Alternatively, separable outside or other material can be inserted into the logical sequence.  I have tried some of that by inserting chapter 8 (analytic strategy) and chapter 9 (professional issues) between technique chapters 7 (modeling uncertainty) and chapter 10 (probability assessment), but there is not much scope to do more. 

2.3.2 Interspersing Term Project with Technical Topics.

Refer to chapter 12 before deciding where to interleave assignments into the course schedule. The several progressive stages of the project cannot come before the technical topic involved has been covered. For students to begin the modeling phase of the project as soon as possible, it has to be assigned before all modeling methods have been introduced. 

In particular, modeling uncertainty cannot precede chapter 7, so uncertainty modeling cannot be included in the project. Modeling must therefore be limited to conflicting values, e.g. ICE method.  This constraint is not too serious, for choices dominated by conflicting values rather than uncertainty, which is commonly the case with private and most professional issues.  However, if the course is for business, where money may be all that matters, this not so. Chapter 7 would need to be assigned before chapters 5 and 6.  (Appendix A shows a typical sequencing of term project and other learning activities.)

2.3.3 Technical pace: rate at which topics are covered 

An essential requirement for a successful course is that students do not fall behind in mastering step-by-step analytic concepts and techniques (in particular chapters 4-7 and to a lesser extent 10).  Some students breeze through the course to an A, hardly breaking a sweat; but most have to work hard to keep up.  I recommend pacing the course (especially the above chapters) to accommodate the bottom end of the class.  (For example, difficult chapter 5 (consequence description) may need four or more 1-1 ½ hour classes). 

More ambitious students can be encouraged to absorb the more technical footnotes and appendices (such as the appendices to chapter 7).  It is not critical to master that material and I do not make students responsible for footnotes or appendices for testing purposes).

To check who is still on-board, and who is likely to have trouble later, I set a mid-term quiz after covering chapters 4-6 (which are a complete pass at modeling multi-criteria problems).  I expect you will find that students fall fairly neatly into those that are getting it and those who aren’t.  The former can be encouraged to help the latter, unless you are prepared to do a good deal of extra tutoring out of class. Whatever happens don’t let anyone be lost for long, else they may never recover.  

The assignment sequence in Appendix A implies that each chapter will account for two class periods, i.e. that the whole book can be covered in a typical course of 30 sessions (say, of 60-90 minutes each).  This would be very ambitious for a typical class, say, at a general education College level, with unprepared students having little experience of quantitative methods. 

The pace can be made less fierce by limiting scope if the host school program permits it.  For example, chapters can be split into two or three (with corresponding assignments) and covering fewer chapters, e.g. by omitting professionally oriented chapters or some topics (such as probability assessment or preference elicitation).  Conversely, the content can be enriched by assigning appendices in the book or collateral readings from other books (see above).  See RCJ page xxii.

2.4 Class Management

There are two objectives:

· Understanding the technical content (immediately after a chapter or sub-chapter is assigned)

· Exercising and testing that understanding (in a subsequent class period).

For the first objective, I prefer to start a class by reviewing each assignment in sequence, and then lecturing on whatever still needs saying about the topic addressed.  To motivate preparation, I like to call on a student to launch the discussion of each assignment (with feedback from me), turning to another student if the first falters. Then I open up the discussion to the rest of the class (resisting the temptation to rely only on students who always have their hand up).  

Only move onto the next topic in the chapter when you are satisfied the message has got across.  Don’t be reluctant to hold over some topics/assignments until another class.  This may mean that you have to fall behind the course schedule you planned.  If you do not get to all the material you planned before the end of the course you can drop, say, the indirect probability assessment part of chapter 10.  The first priority is for the students to be equipped to integrate whatever techniques they have covered into their real problem solving.

2.4.1 Illustrative material

In an effort to have students use their own judgment on problems that are real to them, I have drawn heavily on civic and other issues that were topical at the time I taught them, such as President Clinton’s alleged (and eventually acknowledged) sexual indiscretion with a White House intern (see exercise 1 of chapter 3).  
One offering of this course took place throughout the O.J. Simpson murder “trial of the century”.  (A black American football star was accused of murdering his wife and a friend, and was acquitted in spite of damning evidence.)   I took advantage of the fact that the trial dominated conversation throughout the world, by using it to illustrate just about every topic in the course.  (How convincing is the evidence of his guilt?  If you were a black juror, convinced of his guilt, would you acquit?  If convicted, should OJ be punished, since he afforded the public such cost-effective entertainment?

I have retained some of these issues as examples or exercises, especially those with some staying power, such as legalizing abortion or assisted suicide, or trading off civil liberties against safety in combating terrorism. One such issue, whether to abolish the death penalty is revisited several times as an assignment to exercise analytic tools as they are introduced throughout the course.  

However, many of these issues will no longer be topical when you teach this course.  (Students may not even have been born at the time).  I encourage you to replace my cases with analogous cases that may now be dominating the media.  Students may already have judgments about them, perhaps strongly felt, which they can be interested in defending (or reconsidering) in terms of our analytic tools. 

A running personal example throughout the course to which most students can relate, and discuss together, is a career choice.  (As it happens, it is one that I faced 50 years ago, so I used my own ancient judgments, as best I can construct them.)  When teaching stripped down DA tools to a class of junior high schoolers, I did much the same with a personal medical decision—whether to have my arthritic hip replaced—which I had to make around the time the course was over.

I encourage you to find an interesting local “civic” choice that all the class can relate to, to serve the same running case function, such as whether the University should permit alcohol on campus.  Alternatively, it could be the subject of a group term project.

2.5 Evaluating Student performance 

2.5.1 Evaluation principles

My usual practice is to evaluate students holistically, that is to say, I consider all the evidence I have by the end of the course about their mastery of material covered and score students on a scale from 1-100.

The components of final grade and the importance I typically attach to them (depending on course emphasis) are: 

· T, Technical mastery, including concepts and procedures: 70%, 

· A, Application to real problems, including active problem solving and passive appraisal of reported cases: 25%  

· C, Contribution to the learning of others in the class, mainly by asking relevant questions (however “dumb”): 5%.

I take account of various pieces of evidence on students’ work and what these are diagnostic of.  The contribution of each type of evidence to a dimension of evaluation is very roughly as follows: 

· Midterm test, usually one hour: 7% of T 

· Final, usually 2.5 hours: 45% of T, 5% of A

· Homework, usually written and weekly: 25% of T, 25% of A 

· Term project: 20% of T, 65% of A, 10% of C (if a group project)


· Classroom performance: 3% T, 5% of A, 90% of C (or 100%)

Usually, I do not simply add the scores (e.g. due to possible double counting), but base a holistic evaluation on them. 

2.5.2 Tests

In general, unused chapter assignments can serve as, or as templates for, test questions. (See samples in Appendix C).

Mid-term quiz.  Purpose of a mid-term is primarily to check on mastery of techniques and concepts (not yet of application), in order to identify students in trouble or to correct the pace of course.  For example, you may decide to backtrack over course material you thought you were finished with, possibly setting additional assignments.

Final. Covers both technique/concept (like the mid-term does) and application (which is also tested in term project and homework assignments).  

2.6 Request for feedback

So far as I know, this is the first textbook of its kind and has only been taught by me.  As such, it surely needs major revision.  I (and any future users) would be extremely grateful for any feedback and suggestions that I (possibly with co-authors) can take into account if there is a second edition (rex.harvard.68@post.harvard.edu).  (I will certainly acknowledge in it any input that I use.)
B. CHAPTER SPECIFIC NOTES

2.7 Chapter-specific guidance

In each of the following chapter sections, the material is usually grouped as follows.

· Organizational: Scheduling: Whether and where to put this chapter in course; Splitting chapter into two or more periods, e.g. what to cover in any one period; Treatment of assignments

· Assignment “solutions”: Sample sound answers, suggestions on handling and evaluation.  Many assignments call for students to produce their own examples, so there is no “school solution” and little I can say in these notes in advance.  However, I will sometimes show illustrative answers.

· Errata. Fixes for bugs discovered.
· Comments, clarification

· Extra material inserts: Supplementary amplifying, or illustrative reading material.  This provides a resource to help instructors keep one step ahead of students. 

· Additional assignments 

PROLOG AND CLASS 1

Organizational

The first one or two classes of the course should communicate what the rest of the course will be about.  I favor sharing that time between a lecture previewing the course (drawing on chapter 1) and a discussion of the personal caselet in the Prolog.  The latter is a microcosm of the approach to be developed, and can lead naturally into a course preview lecture.  Since students will not normally have done any reading in preparation for the first class, they could be given 10 minutes or so to read the four-page Prolog in class.  

Alternatively, students could be just lectured to in class one and given the Prolog (as well as chapter 1) to read as their first assignment. In the second class, you could go over it and draw attention to how it points the way to much of the rest of the course.

Additional Assignments

Prepare to discuss the following questions: 

1.  The analysis confirmed the choice that Karen was planning anyway.  What value could the analysis then have to her? 

[Beforehand: reduces risk of making mistake.  By hindsight: Confidence that she made the right choice.  Persuading her husband that she did.]

2.  What additional enquiries might Karen pursue to firm up the analysis?

[Press the doctor for a more considered probability.  If it’s better than 50%, the Natural-First option looks even better than before.  (Elicitation question: “If you had to bet, would you put your money on turning Sam or not?)  Only if the probability drops below 20% is Both-Caesarians best (provided no other judgments shift to favor B-C.]

3 BASICS AND OVERVIEW

3.1 Organizational

This chapter gives the essence of what the course is about, and provides the basis of a lecture in the first or second hour of the course.  The lecture can be less than an hour if students have read the chapter first.  This may not be possible for the first class of the course, which can then focus on Prolog caselet and lead to a brief preview of this chapter.  After the reading assignment (whenever) the class can be led through “any questions” on each section of chapter. 

3.2 Assignment “solutions”
1. Professional and personal, respectively

2a. No, it could have been an unwise choice, in the light of what she knew at the time, but she got lucky.

2b. Yes.  Based on this new knowledge, she would expect that Double Caesarian is best, whether or not Sam can be turned.  The new information would change outcome utilities shown on the vertical scale.  In particular, the utility of two naturals would drop below the utility of a double caesarian; the order on the scale would be reversed.  Double Caesarian would be the best option to, whatever the uncertainties (i.e. probabilities)

2c. No. She did the best with what she knew at the time

3. A bad decision that does not rationally use what D knows may, by chance, produce a good outcome.  He just got lucky if, so far as he knew, waiting to sell would reduce his chances of a profitable sale, or if there were some other advantage to waiting (such as not having to cancel his vacation).

4. (Only assign in course aimed at professionals in training, e.g. MBAs).

5. Prof. 

6. Examples. Personal: Mother to Abort or not.  Prof: doctor to defy law or not; or Supreme Court judge to vote to overturn Rowe vs. Wade ruling (which permits some abortions).  Civic: Citizen to vote for pro-life or pro-choice politician.

7a. Civic

      7b. Prof
      7c. Personal

8. Wealth, prepare for business career, gets rich

9.  [Answers reflect student’s judgment, which could be misinformed]

a. Married apparently unsuitable partner; disaster; President Kennedy should have known Bay-of-Pigs invasion was unwise; fiasco.  (The most likely outcome on the evidence occurred).

b. Kennedy took unjustified risk of war in Cuban missile crisis; but prevailed.  (Got lucky)

c. Doctor took reasonable risk in operating; patient died.  (Nasty surprise)

 10.  Not necessarily.  He may have analyzed well, based on imperfect information, but had an unlucky outcome by chance.  Illustrates that many factors go into determining whether or not an individual is acting rationally to maximize his own best interest.

11.  Pro: justify decision to others; con: reduce physician’s discretion and flexibility

Errata

P. 17. End fist para. Insert “professional” after “distinctive”.

P. 19. Line 9. Insert “on p. xxvii” after P.2.

P. 22. Ln 2. “Low”.

P. 23. End 3rd para.  Delete “(D’Abassi et al. 2004)”

Comments

(End 1.5.1) The point that students should not expect to end up being able to use the tools explicitly to enhance decisions, without expert assistance, is underscored in appendix 12A.  Although that was an excellent student term paper, it contains a technical flaw that could have invalidated it as a practical decision aid. (See Instructor comment 2 on page 226). Comparable fatal flaws have turned up in professional “single-pass” analyses, including my in Appendix 9A.  (It took plural evaluation to alert me to the error)

3.3 Extra material to insert

 (1.2.1). Personal choices.  As of summer 2005, a currently topical issue concerns the Iraq war.  The US military is failing chronically to meet its recruitment targets.  How to make, aid (or manipulate) a young person’s decision whether to enlist?  In particular, how can parents help junior respond to recruiter sales pitches at high school, in such a way that that any difference between parent and offspring values are clear to the young decider.  

Some years ago, the US Army asked me to analyze soldiers’ re-enlistment decisions (already a government concern).  This was a descriptive not prescriptive assignment: the Army’s stated objective was to understand soldiers’ thinking well enough to influence it.  I did not have an ethical problem with accepting the assignment, since our findings would supposedly be used to change recruit’s prospects to be more appealing.  (However, I had the nagging suspicion that they would be used to help sell re-enlistment, regardless of soldiers’ best interests).

 (1.3.3).  Demonstrating the usefulness of rationality.

Without appealing to rationality itself it is difficult to persuade the “pre-rational” that it “pays” to be rational.  I haven’t yet found a good way to do it. 

I played a bidding game with MBA students intended to show them I could make real money off them by playing more rationally.  It involved betting 50¢ on an uncertain event that they had as much information about as I did.  When it became clear that I was about to take about $40 off them, it dawned on me that it could get into trouble, so I called the game off.  I made the point, but it would have made a more lasting impact if the money had really changed hands. 

(After 3rd para of 1.4.1)

The form of the tools is standard DA practice, but at an atypically coarse, disaggregated level.  This leaves finer grained analysis to be done judgmentally.  The original unaided decision judgment is replaced by a few more convenient judgments (of preference and possibility)—or by analysis beyond the scope of this book.

4 USES OF DECISION ANALYSIS

4.1 Organizational

This is a lightweight reading, intended to acquaint professional students with what they might expect to do with what they are going to learn here.  Non-professional courses (e.g. general education) could just be assigned 2.1 and 2.6, but the rest of the chapter may still be interesting.  Appendix 2A is also a light read, focused on my own public policy consulting.

Even together, reading both 2 and 2A is a small assignment, which can be combined with a more substantial one, e.g. Chapter 1. 

4.2 Extra material to insert

(After para 1 in 2.1)

On the other hand, if D becomes familiar with the formal process of decision analysis, at the level of this course, enough of it may rub off on his/her informal reasoning to be useful.  I did a research project to try to test this hypothesis, with a pilot decision course for adolescents
, but the experiment was too small to know what, if any, long term reasoning benefit the students got from this brief exposure.  Probably it takes extensive schooling, comparable to what the three Rs get, in order to make much difference. (I think my decision analysis training has made me more rational, but you will have to check with my wife!

4.2.1.1.1 Example.

Suppose Cambridge U. sports authority has to decide whether or not to permit a woman to be coxswain on their boat team.

Any possibility whose value may be influenced by the choice of a particular option is an outcome (e.g. the choice of a female cox may have “Cambridge wins” as a possible outcome).  A possibility that may affect an outcome, but is not itself impacted by an option, is a contributor (e.g. Cambridge wins the toss).  The totality of outcomes of an option is its outcome (e.g. Cambridge wins and there is a feminist riot, etc.).  The evaluation of that outcome is its utility or desirability.

An uncertainty is a possibility whose reality is uncertain.  A possibility or factual possibility (P) is something that may or may not be the case.  It may be an event that could happen (i.e. Cambridge wins the Boat Race); a condition (i.e. the female cox becomes pregnant); or a proposition (i.e. male rowers try harder if there is a woman on the team).  Furthermore, a possibility may be true to differing degrees (e.g. the number of lengths Cambridge wins or loses by).  It can also have more than two possible values (there can be rain, snow or dry weather during the race). 

APPENDIX 2A PROFILE

Extra Material to insert

Evolution of author’s applied art.

 The approach I advocate is very personal—it is what I have found works best for me and it is what I can talk most authoritatively about. I also believe it is an advance on common practice in the decision-aiding community, as a whole, and is particularly well suited to the needs of deciders—those who actually make the decisions.  A brief outline of how I came to my current perspective may help you to appreciate its distinctive nature.

In 1958, I was working in business consulting and I began looking for some distinctive way to aid clients, who had far more knowledge than I of their own problems.  I gave some thought to how I might contribute some logic to how they used that knowledge.  Then I heard that a group of mathematicians at Harvard Business School were beginning to work on just that issue, and I arranged to work with them for the next five years. 

There I learned about statistical decision theory and its applied version, decision analysis.  We thought then that this was a sure path to making sounder decisions.  But when we tried it out on real live decision problems, we saw little benefit to the deciders.  Others in the DA field thought (and still think) that the prevailing decision analysis paradigm, dominated by logic and modeling, required little tinkering, and any practical difficulties would be overcome when the methodology matured technically.  Indeed, over the years since then, the modeling logic of decision analysis has developed greatly.  However, until recently, its practical impact has remained modest, notwithstanding a number of unsubstantiated claims to the contrary (Kirkwood et al. 1991, Keefer et al. 2004).  

Nobel laureate Herb Simon, who chaired a National Academy of Sciences study on Decision Making and Problem Solving, reported in 1987.  A conference we organized on the impact of decision aiding (Tolcott and Holt 1987) found that, although there had been many applications of decision analysis, they still represented only a tiny fraction of cases that should have been able to benefit.  More disturbing, respected management authorities have expressed little confidence that decision analyses will ever have much impact.  In the 1980s, Harvard Business School, the cradle of decision analysis, stopped teaching it as a separate course.

  So I moved to the University of Michigan to join psychologist Cam Peterson and others who were working on the descriptive (as opposed to prescriptive) “people’ aspects of decision aid design.  Their innovations certainly helped to make aid more acceptable and useful. 

However, when Peterson and I both moved into full-time commercial consulting in the 1970s, these improvements were still not enough to impact clients’ decision making very significantly. Harsh feedback from the real world of decision consulting showed us (and others) that much more was needed beyond logic (at least the logic we had become familiar with), before many deciders would find decision analysis (or other quantitative aid) very useful.

5 EVALUATING A CHOICE QUALITATIVELY

5.1 Organizational.

Although not particularly taxing to read and do assignments on, this is a centrally important chapter, because it introduces just about all the types of reasoning that will be quantitatively modeled.  Successful decision aiding depends on sound and thorough qualitative analysis, whether followed by quantitative analysis or not. 

It may be worth spending up to two hours of class time in each of two class periods, separated by assigned homework.  However, it may be sufficient to assign just one or two questions in each topic in the chapter, if the point seems to be getting across.  

5.2 Assignment “solutions”
General observation: These assignments have to do with helping someone make good use of what that person believes, however misguided that might be.  The following are just sample answers, whose validity depends on given student’s perceptions.  No “school solution”.

1. [This assignment may be too controversial or irreverent for some courses, and in any case should not be the first assignment.  Students may also be too young to be familiar with the Monica Lewinsky presidential scandal of the mid-1990s, which led to impeachment proceedings against Clinton, when he was proven to have lied under oath.   The following assumes, as wording of assignment implies, that Clinton acknowledges to consultant that he is “guilty”] 

“Mr. President, if I understand your position, I advise you to deny the allegation, even though you have told me confidentially that the allegation is true.  There’s surely no way it could be proved, so it is most unlikely you would be seriously embarrassed, which you certainly would be if you admitted.  I know you feel uncomfortable lying under oath, but I gather you consider that a small price to pay for protecting your image for posterity”.   

(In fact, the unlikely happened. Clinton was caught in the lie, his presidency was severely wounded.  By hindsight, he surely regretted his decision to deny the allegation.  However, it may still have been a rational decision, given what he knew at the time. Beware of being smart after the fact)
(An alternate assignment, which loses its titillation interest for students unfamiliar with the Lewinsky affair, would be:  “President G.W. Bush has denied under oath that he ever picked his nose.  A video of him doing just that has come to light.  Should a Democratic senator vote to impeach him for having lied to the American people under oath?”)

2.  What are the chances we are on the wrong path and, if we are, how likely I will miss my plane?  If I do miss it, how bad would that be?  How much trouble would it be to get off the motorway and ask directions?  Could the very act of getting off the motorway make me miss my flight?  

(Based on a true incident.  “Dolly” didn’t stop and did miss her flight, but the consequences were less bad than she expected, because British Airways managed to put her on another flight in time to get her to where she was going without the great inconvenience she might have expected.  Nevertheless, given what she knew, I think she acted sub-rationally and, even by hindsight she regretted not having stopped). 

3. Under either option, what is the probability the son would return unharmed?  How important is revenge if boy is harmed?  Will I get my money back and see justice done.  And if I don’t?  Will I actually have to pay the bounty? How important is the money?  Will the kidnapper(s) be killed and do I care?  How much more personally satisfying to go the bounty route, other things being equal? 

4, 5. No special guidance.

6. GOO or other format is OK

7. (Alternative: classic historical or literary dilemma with reading attached, e.g. Caesar crossing the Rubicon, Pontius Pilate executing Jesus, Hamlet suicide.  Problem is: if well known, choice and outcome is known.  Better, is a familiar dilemma, relevant from one year to next, with convenient documentation available.)

8.  Pros of stopping nuclear: reduced risk of nuclear accident, exposure to nuclear waste.

Cons: Increased health risk from non-nuclear energy; less, more costly energy; more dependence on foreign energy.  If the law is ignored or circumvented, both pros and cons are reduced.

9.  Political backlash from, and sense of unfairness to, “risky” groups.  (Would you be more surprised to learn that a terrorist was Moslem or non-Moslem?  Would you be more surprised to learn that a letter bomber did or did not go to Harvard)?
10a. The dessert is tastier, but costs more and is less good for me. The burgers are less fattening and less tasty.  I’d like to lose a few pounds, but even more I want to get away from an increasingly boring diet.  Momma would prefer I eat more”healthy” food, but I don’t much care.  I’ll take the dessert because the rewards are more immediate.

10b. Pros: taste now.  Cons: long term health and wealth.

10c.  



Dessert

Taste now
    
+++


Health later

-


Wealth later

- 



NET

+

I.e. This GOO analysis favors dessert.

11. DELETE.

12.  No, he is predicting a bad consequence to welfare (a factual judgment), but is silent on what the redeeming features might be.  

13. N
o. He was making a factual possibility judgment—possibly incorrect.

14.  (Tip-offs: If the statement only has pros or cons (one or more), without any attempt at combining them, it is not a choice (C).  If, in addition, there is no indication of pro/con importance, it is not a value judgment (V), i.e. it is a factual possibility (P).  Any explicit or implicit “should” make it a choice (C).) 

a: P; 

b:  C or P (ambiguous about what should be vs. what is the case,  but probably C); 

c: V (choice also depends on fact , how much animal rights will in fact be sacrificed, or how many lives saved); 

d: C (“should” gives the tip-off); 

e: P; 

f: C (“should”), but V is arguable;

g: P (option may still be worth doing on other ethical grounds, but identifying possibility may imply values); 

h: C; 

i: V (D may still choose to eat them to survive starvation).

[I suggest not taking up class time with the remaining statements.  May cause more confusion than illumination. Advanced and engaged students may find it fun to debate issues out of class].

j:   V (Implicit value tradeoff between young and old); 

k: C (Advocating action); 

l: P/V (Literal fact; but implies disapproval, i.e. value); 

m: P/V (Wife states Fact. Husband literally states value, but implies fact: wife never stops talking); 

n: C/V (Choice, but implies values).

15. [Undemanding question].  Publication record compared with rivals; departmental budget crunch; student evaluations; convincing politicking by rival; personal popularity with influential colleagues.  How probable is each condition and how indicative of re-appointment?

16. Before your daughter spoke up, which hypotheses (jail or sales) was more plausible, and how much so? How should her indistinct pronouncement change your odds?  What about the bit about Sicilian parents? Are more sons of Sicilians in jail (Mafia connection?) than others?  

[Note here as elsewhere in the chapter that, although the questions are clearly relevant, it is not quite clear what to do with the answers, without quantifying them and doing calculations of the type to be introduced in the next chapter.] 

17. If I didn’t know, as I do now, that they didn’t have WMD, I would have thought the Iraqis non-cooperation highly suspicious.  If they don’t have anything to hide, wouldn’t they want to prove it?  By hindsight, their non-cooperation seems less surprising to me: they wanted us to think they had WMD and so we would be afraid to attack. 

 As shown quantitatively in chapter 10, it depends on how surprising the evidence would be if Saddam were or were not guilty (and how plausible his guilt on other grounds).  I think anyone well informed (UN Security council?) would consider non-cooperation inconceivable if S were innocent and almost certain if guilty—i.e. as close to proof as you can get.  The probabilities of surprise are less extreme for the storage evidence—i.e. less compelling proof.
18. Very.  They wouldn’t mention “tribal chiefs” if they didn’t expect to have to deal with them.

19. How many acres and what is the going price per acre?  Ask a knowledgeable realtor.  At what price did the most recent similar plot of land go for, and why might this lot go for more or less?  Talk to potential buyer (allow for bias).  These considerations would produce assessments of what the plot is likely to fetch.  You still have to decide whether to ask for less or more, given for example, how anxious you are for a quick sale.

20. War may hurt us economically by making us unpopular with disgusted trading partners who will be less prepared to do business with us.

21. Depends on: their confidence they will get to keep the children; what they expect will happen if they keep on the run.  Will they eventually have to submit for lack of money?  What do they lose if they hang on as long as they can?  How wrenching will it be if they have to give the children up?  

My guess at their answers to these questions would be to advise them to hang on, the grounds that a heartless system would probably take the children from them, and they will find a way to survive on their own.  However, this advice is not worth much, since the couple will be so much better informed than me on the answers to these questions.

22.  Two-by-two [REVERSE ORDER OF QUESTIONS a-b, c-d]
a.  Dr. Noah.  He would be more difficult to save, but human life always trumps animal life.  Will I survive? Conflicting values: human life, ecology, and species diversity.  Probable success.

b.  

· Options: Try to save Noah only, birds only, both, neither.   (Assump: no other feasible options)
· Criteria: Value of saving Noah’s life (including value of any human life); value of preserving Uzlems (both any species and Uzlems in particular); Rescuer’s personal satisfaction (including glory and self-esteem)
· Uncertainties: would I save Noah, if I try (.2) and if I don’t? (0); Save Uzlems, if try (.4) and don’t? (0)]

c.  Case even stronger for saving Noah] chances of success greater.  Outcome prospects change.  

d. Going for birds only gives higher chance of Noah saved, i.e. tips case toward that option.

e.  Not unless Noah’s self evaluation is relevant criteria; but it might lower my value for saving Noah.

f.  Not unless I hadn’t taken reasonable account of the possibility of two males in my evaluation of the importance of saving the birds, i.e. lowering value of saving birds. [Good decision given knowledge at time.  By hindsight revise value of bird option down.  Info. gathering?]

[This question illustrates how exploring the implications of an analysis and testing them against intuition may uncover flaws in the analysis.  In this case, the variations in the decision setting (parts c), e) and f)) prompts reconsideration of earlier answers e.g. the criteria and possible outcomes of part b].

23.  Be prepared for students exhibiting emotional resistance to “cognitive dissonance” – a widespread phenomenon noted by psychologist Leon Festinger.  They may respond with indignation, or even hostility, to the suggestion that there can be counter-arguments to a strongly held, or even uncontroversial, position (in this case that predatory pedophiles should be punished).  Try telling a holocaust survivor that Hitler was an expert on Wagner!

Errata

P. 47.  Delete assignment 11.

Comments

(End of 3.3.2).  Conversely, expressing a strong uncompromising judgment is not a proof of “bias”.  (If New York Times editorials consistently criticize the Bush administration, it is not evidence of “liberal media bias”, unless it suppresses favorable news reports.  Otherwise, you could be guilty of a bias against a flat earth!  (You can probably infer some of my own opinions from material in the book.  I am guilty of bias, probably improper in a textbook, if I withhold counter-arguments). 

5.3 Extra material to Insert

(New 3.5) Completeness not complexity.  

It is more important to ensure that all significant considerations are taken into account, before elaborating or refining the analysis, whether qualitative or quantitative.

3.5.1 Plural evaluation.

[Only change numbering]

3.5.2 Overlap and reinforcement.

If the evaluation of any one criterion is affected by the impact of another, i.e. the criteria over lap or reinforce each other, the comparison of options will be affected.  

For example, suppose you are offered the choice of 10 shoes in five pairs or 11 left shoes.  The total number of shoes is greater in the second pile, so you should prefer it, right? Of course not, because the value of each left shoe is much greater if you have the right shoe.  You would make a big mistake if you overlooked this criteria reinforcement. (Student Mike Veneri tells me that in WWII the Germans transported a consignment of soldiers’ boots, the left ones in one plane, and the right in another.  One of them was shot down, which made the other useless. [Assignment?]]

5.4 Additional Assignments. 

1.  Structuring deliberations. A couple of friends have asked your advice on whether to have any children.  What are some questions would you ask them first? 

(What are the near term pros and cons of the options?  Material standard of living? What are the prospects of happiness during the rest of your life in either case?  Are you prepared to defer satisfaction?)

2.  Possibility, value, choice. Are these C/P/V?

Down with profiling! (C)

 Profiling helps catch terrorists (P)

Serves them (the profiled populations) right (V)

We should give the people who get inconvenienced $10 each (C)

That will cut down complaints. (P)

2. Recognition of counter-arguments.

For each of the following civic choice issues (or any other that is topical), cite briefly at least one pro and one con for the options; indicate high or low significance.  Relative to current status in your local  jurisdiction.

3. Make gun control weaker/stronger

4. Strengthen/weaken restrictions on abortion

5. Strengthen weaken President’s authority to take military action without legislative approval

6. Prohibit/permit nuclear power

7. Require all those eligible to vote, under pain of penalty

8. Pay a poor country to accept US nuclear waste 

9. Lower/raise the age of consent 

10. Reduce/increase criminal penalties for pedophilia

11. Allow racial profiling at airport security checks

12. Have expert witnesses appointed by and paid for by the judge, not the contending parties

13. Changes in the electoral process (e.g. redistricting) authorized by the judiciary, not by the legislature. 

Qualitative considerations in choice.

Tex:  We’re trying to sell this house and we’ve had an offer for 

$300k.  Should we accept?

Dolly:  Absolutely not.  That’s what we paid for it three years ago and I’m damned if I’ll accept no appreciation, when we doubled our money in five years on the property we sold before that.

Comment. [Should be comparing future prospects, regardless  of past]
*** 

You are advising the governing council (or whatever) of Hamas on some decision THEY are in a position to make, say, whether to publicly acknowledge Israel's existence or to back off from the Law of Return or to take some military action. What considerations would you urge them to take into account?"

6 QUANTITATIVE AID TO RATIONAL CHOICE

6.1 Organizational

This is where gears shift to the tough thinking of quantifying the qualitative reasoning of chapter 3.  (Some students may have expected a relaxing, entertaining course, and be shocked by this into regretting they signed on, though they may later admit that they were benefited from the mental discipline.)  In any case, take extra trouble to make sure everyone has digested this chapter, before moving on, even at the cost of boring some who are having no trouble.  If you lose anyone here, they may have trouble catching up.

The course can be truncated after this chapter with some or all of the remainder of RCJ being replaced by outside material, but a better break point may be after chapters 6 or 7.

Of the assignments in the main chapter 4, I would put main emphasis on question 1 (plus-minus tally), to be assigned at the same time as reading the text. It could profitably occupy at least an hour of class time.  This is the first of a running series of assignments exercising issues on legalizing assisted suicide, as methods arise in the course.  It represents the first student effort to quantify judgment, albeit in an apparently simple form.  In fact, it forces them to address most of the central issues of the course.

The other 7 assignments can be handled more lightly, or omitted entirely.  They cover similar ground to chapter 3.

 Assignment “solutions”
1. See above.  [Guidance to come]

2. Can be both.  Feelings can be treated rationally.

3. [Guidance to come]

4. Sub-rational, if there was no real downside to making the try (vanity?); unless he had good reason to think his chance of failing this attempt was infinitesimal, or he didn’t have an overwhelming wish to qualify (to spite the US Olympic Committee?).

5.  If the money would in fact be used for the Ethiopian people, not for their leaders.  If any public distaste for such a measure were tolerable to the government.  If the welfare of Ethiopians is important to US govt.

6. Judgmental.

      
a. Mean value OK for small deals like this = +50c, so take it

      b. Although the numerical ratios are the same, equivalent substitute for gamble is less than its mean value for most people because of risk aversion, so they would reject gamble 
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0
The certain equivalent is -$200 (not +$1, which is the average value)

7. If residents “vote with their feet”, i.e. opt to move to near the plant.  This “revealed preference” is a more convincing indicator of preference than choosing not to move away, which might simply reflect inertia.

Errata

P. 53.  Bottom of 2nd table.  After “change” replace “-“ by “+”; after “net” replace “----“ by “- -“.

P. 53.  5th line from bottom. Replace four by two.

 Page 60, 4th bullet.  Replace 60 by 70, 25 by 40, and 39 by 48.  

Comments

(P. 5 3 Error) The illustrative ± tally of visit choice to Karen, in the bottom table on p. 53, contains an error that slipped by me. The minus should have been a plus, because the embarrassment issue favored the visit option.  (It is fine as a + in the first table). This is a place where elementary PE would probably have caught the slip.  The erroneous tally gave a very large case (4 minuses) for not visiting, whereas it should have been small (2 minuses).  Fortunately, the error didn’t change the preferred option.  Otherwise an intuitive plausibility check should have caught the error. As it was, the implausible size of the difference should have been picked up by such as check – elementary PE. 

This gives powerful (if inadvertent!) support for the argument that formal results should always be confronted by intuition, if only to raise a warning flag that should prompt a closer look at why the inconsistency.  It may be instructive to the instructor to see if s/he caught the error, and in any case to challenge students to find it.  Interestingly, the sample student term project paper in 12A (though I still gave the paper an A) made an almost identical mistake, which was also, as here, not enough to switch the choice.

(P. 54 ) Reduction from two to one column unexplained.  See insert below.
6.2 Extra material to Insert.

(Beginning Chap).  You may have been agreeably surprised that the material so far has been reasonably painless—almost light reading.  I am afraid all this is about to change.   The core of this course is tough intellectually. Students who try the first classes before committing to the course have even accused me of “bait-and-switch”.

This challenge shouldn’t be too much of a surprise.  People have been making decisions for millennia, with at least moderate success, and now we are claiming that we have a way of doing it better.  It took me ten years of working with decision analysis (without the benefit of this book, of course!) before I was confident that my private reasoning was much improved.  (My professional decision aiding, on the other hand, was useful sooner, because there was more room for improvement there and I had more time in each case to get it right.)

So be prepared to take some trouble mastering the concepts and tools you be getting from here on we, lest you fall seriously behind.  The first decision analysis developed at Harvard Business School in the 60s were so painful to the MBAs that the textbook we used had the doubtful honor of being the first subject of the first book burning in Harvard Square in 400 years.  

On the other hand, students I met many years later told me it had the greatest impact on their thinking of any MBA course.  One of them became president and another the chairman of a billion dollar corporation that bought my small consulting firm when I retired in 1990.

(P. 52 before 4.1) 

Example.  In 1970, several hundred Harvard MBAs protested their tough experience in the required decision analysis course by making a bonfire of the textbook
.  As one of the section instructors, I was aware that the course was not popular, but ex-students I met years later told me this was the course that benefited them most in their managerial careers.   In the 30 years since, we teachers should have learned something about what and how to teach to ease the pain (and I hope this text reflects it).

(P 53 top of page)

4.1.1 Personal example (move from lead-in to first para)

(P.54 before 4.2).

4.1.2 Overlap and reinforcement.

Adjust conclusions to allow for any interaction among criteria.  They may overlap, i.e. at least partly double count some consideration, in which case the difference between options on those criteria should be reduced.  Alternatively, they may reinforce each other, i.e. the larger the effect on one criterion, the larger the effect on the other(s), in which case the difference should be increased.

Thus, in the above “visit?” example, if I thought that “my enjoyment” and “embarrassment at change” got at some of the same things, the two pluses they contributed to the visit option should be reduced (but less than a full plus, which would have the effect of eliminating one criterion entirely here).  This would have the effect of somewhat increasing the edge that not visiting already has, and so not affect the decision.

This adjustment would be a case of making the analysis more complete, so I would give it greater priority than making the analysis more complex (for example splitting contribution between impact and importance, as proposed in the ICE importance-weighted Criterion evaluation method in chapter 6)

(P. 54 after first table).  This time the evaluations are option-based—instead of fixed based—that is, ( is measured from one of the options (not visit), which eliminates one of the columns (at the cost of making elicitation more difficult).

(P 55 after first para of 4.2.2)  Example.  I might have voted for Ronald Reagan as president because I liked his film-star persona.  This could be “rational,” if pleasant spectator feelings and the discomfort of thinking hard outweighed my other interests. This implies that I would not have voted for Reagan if I were prepared for “hard thinking”. 
(p. 57 after 1st para of 4.2.4) Examples: Blighted Careers, Disastrous Marriages, and Wasted Resources

(P. 57 end of 4.2.5). Decision analysis as validation.  Decision analysis (or other tool) may not help D (or be sought by him) to make a rational choice.  Intuition or some other decision   method may do at least as well as a possibly flawed decision analysis.  However, decision analysis may still be an excellent way to demonstrate (to D or someone else) that a choice derived by some other means is logically defensible.
IP. 58 End of 4.3.1) Any relevant contribution from cognate disciplines to a choice, or to judgments within it, such as from psychology and economics, can be spliced into a decision analytic framework.  The same applies to quantitative approaches other than DA. The Ulvila and Brown backfit case study shows how a “frequentist” probabilistic risk assessment can be adapted to provide probabilities needed for DA.

(P. 60 after 1st para of 4.5.1) Trivial example.  I have an uncertain pile of apples, which I have not yet quantitatively assessed. If I would just trade them for exactly 20 apples, 20 is a certain equivalent substitute for my actual perception of the apples. 

(P. 61 end of page)

Trivial Example (cont).  My current estimate of the total number of apples is 20 and the weight per apple is 1.5 lbs.  By definition:

Total weight = no. of apples × weight per apple.

I express (model) my estimate indirectly as 

Est. total weight = est. no. apples × est. weight per apple

It seems obvious that a coherent substitute for the expression on the right is 20 × 1.5 = 30

Simple non-DA example.  Based on past experience, I estimate there will be 20 students in my class.  To firm up this estimate I think of the exact model: S(tudents) ≡ M(en) + W(omen).  Based on surveys, my model is I simultaneously estimate n = 20, m = 8, w = 10.  This estimate inconsistent with the model, since 8 + 10 does not equal 20.  We have internal incoherence.  However, we do not know whether to reduce n or increase m or w, in order to achieve greater rationality (i.e. external coherence with everything else we know). 

As noted earlier, decision analysis provides a logic to test a choice for rationality.  Even when it is not the best way to make the choice in the first place, an outside observer may check on the implicit rationality of the intuiter’s decisions by himself modeling D’s judgments in decision analysis form and seeing how well they fit his choice.

6.2.1 Assignment(s)

Overlap and reinforcement.  In the example of assignment 1 above, do any of your criteria overlap or reinforce each other, such that the comparison of options is affected?  If so, does it change your preference?

APPENDIX 4A BUSINESS DECISION TREE EXAMPLE

Organizational

I would assign Appendixes A and B, with their own assignments, to occupy an hour each or so of class time.  If the course is intended for business students, Appendix A is particularly relevant, but both cover important ground.  

Appendix 4A is a business exercise (not real case) on elementary decision tree mechanics.  Elaborations, including value of learning new information, can be found in Brown et al. (1974), for which I have solution notes.

Sequels to this exercise, covering more ambitious modeling of elaborations of this problem, constitute most of Brown et al. Decision analysis: an Introduction, 1974, which is a reprint of the first few chapters of Brown et al. (1974).  For teaching notes on those sequels contact author at rexvbrown@aol.com.

APPENDIX 4B PERSONAL EXAMPLE: STUDY OR PLAY?
Organizational

Appendix 4B is a hypothetical personal DA, based on a real case that anticipates issues of multiple criteria and uncertainty dealt with in the following chapters.  This exercise anticipates technical topics dealt with in chapters 5-7, and could be assigned later, for example, as the basis of a fairly unchallenging mid-term quiz question after chapter 7.

Assignment responses.

1.   Hindsight knowledge does not affect rationality of choice, given current knowledge.

2.  Interpretation of options (does model assume Ali studies or plays for the whole of his remaining school years? Couldn’t he play for a while and then reconsider?); missing criteria (dissing the establishment?); importance weights don’t reflect either his immediate feelings or a deeper reflection on his values; impacts don’t take uncertainty into account or don’t take into account a deeper analysis of what he knows.

7 Describing Consequences

7.1 Organizational

This is a difficult chapter, where some students may get lost and have a hard time recovering.  Many DA texts treat this issue simplistically, because invalid consequence measurement cannot be detected internally to the analysis. However, I believe that failure to faithfully represent possible consequences of options dooms any subsequent analysis to near-uselessness.

7.1.1 Deferring difficult material

However, if students, as decider, are going to need to rely on a decision analysis specialist anyway, they can perhaps make do with more superficial grasp of the issues for now.  [In a later edition, I may separate chapter five into elementary and advanced chapters and put the latter later in the book.  I would much appreciate instructor feedback].  To avoid giving students premature mental indigestion, they can initially be assigned to skim the chapter and focus on making sure that the scales are carefully defined (e.g. 0 and 1 end-points).  

Corresponding simpler exercises include 1, 6, 7, 8, 11, 12, 14, and 17. In the following class, the instructor can focus on clarifying just the issues raised by those assignments.  Basically, these gloss over the subtler issues of defining scale base and unit, criterion, contributor. 

The major intellectual challenge is in distinguishing between alternative types of scale (e.g. fixed vs. option base) and when to use each.  These issues can be deferred until, say after chapter 7.  In any case, the instructor needs to be absolutely on top of the analytic issues, whose mastery I believe is essential to producing useful decision aid.  
7.2 Assignment “solutions”
1. Cost of schooling; value after grad (economic and other); rewards during this schooling, etc.

2. Figure 5.1 addresses this issue.  From broad to narrow: i.e. possibility (D comes from a wealthy family); then prospect (D inherits oil company – these two events are not affected by D’s vote, but relevant to choice as a setting); then consequence (B is elected); then criterion value (D gets richer). [Better wording of second sentence of question would be: “… context of possible aftermath to citizen D of voting for candidate B as president”].   

3. The Aussie accent is now a contributor to the criterion “marital bliss”.

4. (a) Option base (comparison with not leaving the EU); (b) fixed base (doesn’t say anything about consequence of staying in EU); (c) fixed current base.

5. Setting possibility, but not prospect: Tex is allergic to snow.  Setting prospect: Australia goes into economic depression.

6. (a) Democratic is arguably more comprehensive, unless democratic is defined such that corrupt elections are still possible.  (b)  polluted is more comprehensive, since it includes bacterial degradation.  (c) Not necessarily either, since the lower sales could be more profitable. 

7. Av. Income in real $/yr; Impact on US Gross Domestic Product (GDP), a metric of national income, in real $.  Neither income nor GDP take into account impact on cost of living, which inflates GDP/income without increasing SOL. (Could be inflation-adjusted).

8. Whatever any other impacts might be, 

9.

a.  (Null) Option base

b.  Fixed base

c.  Fixed (standard) base
d.  Ambiguous: Fixed, Current base if it means raising temp from what it is now. Option, if compared with present (then) temp.  Probably the same.

10.  Fixed base: av. winter temp. in homes considering CH:  freezing point--zero degrees Celsius;

(OR standard fixed base: Recent average temp…)

Option base:  Average degrees Celsius in homes considering CH

11.

a.
Fixed base: 0 = Current limited freedom in US, explicitly described; 100 = No limits. All states become like the most permissive one.

b.
Current: 0 = current level of suffering for terminally ill; 100 = incremental suffering cause by nationwide anthrax epidemic

c.
Option base (natural metric): 0 = deaths with leaving law as is (LAS not legal); units = additional number of deaths resulting from an option

12. Metric, base = 32° below zero; units = degrees

13

a.
0 = no gamble; impact measured in $ impact of gamble.  Option base.  Natural metric.  Note: impact may be + or -.  If effect is put on a rating scale, maximum loss could be –100, or max gain +100 (one or the other, since they may not be symmetrical).  Allows for impacts with opposite signs.  In this case, 0 to +100 is smaller than “plausible range” (since it excludes losing money, which is plausible).  This makes importance weight smaller than with true plausible range.  

If bets are small, many factors other than the gamble affect total money.  It is then difficult to separate out gamble effect, and therefore fixed base may not be useful.  However, if D is “betting the farm”, i.e. large bet, putting his whole assets at risk, it might help visualize the outcomes to make it fixed base.  I.e. 0 = no money to complete education or support family, crippling debts; 100 = resources to achieve financial dreams, buy own company.

b.
0 = current loss of mobility; 100 = D’s mobility before problem arose.  Current base.

c.
0/100 = specified acquaintances who are unhappily/happily married, if you don’t need to explain to someone who does not know them; otherwise more generally familiar couples, such as Charles-and-Diana and Cosby couple on TV.  Fixed base.

d.
0 = Portugal now; 100 = US now. I.e. representative of plausible range. Fixed base.  Current state is located somewhere in between.  Problem with 0 = current state is that option impact may be better or worse than current.  Alternative: a surrogate metric such as GDP, subject to general problems with surrogates.

e.
-100 = real GDP 50% worse than now; 0 = collapse stopped, GDP same as now.  Current base.  GDP as surrogate for standard of living
14.  0/100 = worst/best economic scenarios Tex can plausibly envision. Greater precision by equating anchors to a particular salary history (numbers or familiar person).  Evaluation of Uncle’s score = 50.  Impact of Academia option = between 0 and 50, e.g. 25.

15.

a.  Broth quality.  Current base, undefined scale.

b.  Ecological state of region.  Fixed base.  Rating scale

c.  Health of the economy.  Fixed current base, rating scale.

d.  Holistic. Fixed base, rating scale

16.  Ethical lapse; a; option base; result of not firing = 0; rating scale; -100 = incremental ethical lapse from fixing a game.

Personal embarrassment; b and c; fixed standard base; 0 = usual level of embarrassment; -100 = embarrassment from public airing of a game fixing.

Standing: Fixed base.  0 = bottom of the football league; 100 = top of the league. OR

Option base; units difference between successive rankings e.g. 11->12

Money: Metric, option base.  0 = $ (annual earnings) if don’t fire; units = $]

Common error was squeezing exactly one criterion out of each statement, rather than digesting all 6 statements and inferring 4-5 criteria from them

17.  [To come]

7.3 Extra Assignments

1.  According to a research study,
 people on a structured weight loss program lost an average of six pounds after two years, compared with no average loss at all by people on a self-help plan.  Does this imply that self-help dieting does not help you lose weight?

[Not necessarily.  The study also noted that the same people would have gained about an average two pounds without any diet due to ageing.  Fixed base measurement (absolute weight loss), for a single option ( self-help dieting), does not tell enough to compare it with the null option (no diet), whereas a null option base would have.]

Comments

(Before 5.1)

The trouble is that it is almost impossible to detect fatal flaws in the characterization of options by inspecting the subsequent analysis. Many misleading option evaluations pass unnoticed (until D rejects them as implausible or, worse, regrets having acted on them).  The analyses from which they flow are perfectly sound logically.  All too often, the analyst performs a theory check, because that is where his distinctive expertise lies, but not a reality check (see chapter 8)

(Page 90, before “dummy option”)

As another example of outside effects on null option base, consider the choice of whether or not to install insulation in the summer.  If winter indoor temperature is a criterion, the current temperature will drop, as season changes, if nothing is done.

(Page 90, before 5.5.3)

A special case of dummy option is where the original base option is no longer being considered and a new set of options is being evaluated.

(Page 93, before “negative scales”) 

A related issue has to do with the “all other things being equal” aspect of defining disaggregated anchors and other points on the scale of individual criteria. Defining high and low anchors on one criterion, like money, while holding everything else constant may fail the plausibility test (e.g., a billionaire vs. a homeless derelict, with both assuming an average bourgeois life style otherwise as a non-economic constant context, is implausible).  This argues for working with an undisaggregated holistic evaluation. 

8 TAKING VALUE JUDGEMENTS INTO ACCOUNT

8.1 Organizational

8.1.1 Special care

This is where the most important decision tool, ICE (Importance-weighted Criterion Evaluation) is first fully developed, and so merits serious attention.  The computational procedure is deceptively simple, so going through the motions of using it is quite easy.  

However, using ICE (or any of the other tools) as an effective decision aid is very challenging, and here is where I urge the instructor to take great trouble.  In particular, I would cover all the assignments thoroughly and spend whatever time on them it takes.

 The trouble is that it is extremely hard for anyone reviewing ICE (e.g. an instructor grading a student) to check if the importance elicitation has been done right (see chapter 11).  There is no internal check on the logic.  I think instructors etc. has to insist on seeing a persuasive rationale underlying weights if they are to distinguish A from C performance.  (See second assignment below).  

8.1.2 A truncated “multi-criteria” course?

A min-course, focusing on and multiple criteria and private choices, could comprise chapters 1, 3, 4, 5, 6, a possibly including chapter 11 (value elicitation).

8.2 Assignment “solutions”
1. ICE may miss other types of evidence, like conversations out of class, but what it does address is more reviewable.

2.  Assisted suicide cont.

ICE evaluation (fixed base) 

Crit’n        Weight  
LAS
Product
NO
Product




1. Choice     10
-10
-100

-50
-500


2. Pain          7

-15
-105

-70
-490



3. Cost         1 

-20
-20

-60
-60



4. Abuse      3

 20
  60

 95
 285



5. Ethics      5

 50
  250

 95
 475



TOTAL UTILITY

85**


-290



8.2.1.1.1 Scale interpretation  

0 = No impediments, doctor’s and patient’s discretion only, no risk of prosecution.

100 = extreme sanction, doctor is truck off the rolls, life imprisonment, no chance of escaping punishment 

Plus/minus sign indicates whether the 100 case is better or worse than the zero case.

Criterion interpretations. 

1. Citizen’s right to do as he pleases without infringing on any one else’s rights

2. The amount of suffering in society due to living longer than one wishes.

3. Savings in national health cost by avoiding expensive medical care 

Pressure from family and others to make premature exit against patients best interests. 

5. Breaking religious, professional (Hippocratic), moral injunctions against doctor being accessory to killing

Interpretation of model as quantified. 

LAS has a positive weighted impact, NO is negative, so LAS is favored.  There appears to be no particular significance to one option being plus, the other minus, since only the difference counts.

The main rationale for choosing this fixed base scale is that the anchors are relatively easy to understand and economical to state.  I.e. max and min legalization.  The downside is that you have to prejudge the general impact of LAS.  I.e. you have to be considering the impact LAS when evaluating a criterion’s importance, which is what we are trying to get away from in separating imp-imp.  

Nevertheless, the extreme impact evaluations should be easier to do than for the actual options.  Another negative is that there seems to be no simple interpretation to the resulting total utility measure.  Zero would correspond to zero on all criteria; but it is not clear what 100 would mean, given that individual anchors are either plus or minus.  Making each criterion scale 0 to +100 would get around this, but lose the advantage of zero always having the same interpretation.

3.  Car tax.   D "should" abolish tax if, in his value judgment: 

Political gain outweighs $200 loss per resident.  If all he cares about is the value to residents, they would lose on average the equivalent of $500-300 = $200 each per year, and so he shouldn’t abolish.  If he only cares about political gain, he will nevertheless abolish the tax.  If he cares about both, it depends on his tradeoff between the two criteria.

4.  There is only enough information here to use current fixed base (or option effect with some change in signs).

Current state = 0 on both criteria.  

Morale: “Rock bottom” = -100; wt. = 1.  Influence: loss of all = -100; wt. =2.

Fire impacts: morale = -50; influence = 0. ICE = -50.

Don’t fire: morale = 0; influence = -33.  ICE = -33 * 2 = -66. 

Fire is less negative, and so preferred.

5.  

 

wt.
Accountant
Dancer

0


100

Income

1
90

10

$10k


$100k

Fulfillment
2
20

80
Father dead-end
Aunt famous poet

NET ICE

130

170**

(Write-up gives little guidance on importance weights, so you are free to choose.) 

Implies DANCER PREFERRED

If Mary is unsure about the 80 fulfillment for dancing, and is risk averse, she could subtract a couple of points as a “risk premium”.  75 for sure might be an equivalent substitute for an uncertain estimate of 80.

6.  

 a.  Acquit = option base. The option effect may be best gauged by partitioning utility, or equivalently tallying +-, since this avoids having to define a difficult anchor and bearing it in mind.  One way to partition utility is to judge which criterion “contributes most” to the relative desirability of the options, evaluate the contribution of the other criteria as a fraction, and add them, paying attention to sign (see below)

Net “- - “ indicates Acquit.

(More refined partitioning–not asked for: Last col. elaborates + - into relative numerical contributions to total desirability.  Start by giving 100 to largest contribution.)




Wt.      C - A


tally +-

partition


Serve justice

+3
100 
(+300)

++++

100

Convenience

-1
50
(-50)

-

-20

Send message 

-1
80
(-80)
 
-

-20

Juror hostility

-2
60
(-120)

 - -

-40

Neighbor hostility
-2
30
(-60)

 - - -

-60

Fairness for poor
+3
10
(+30)
 
+

+30

NET




+20

 - -

-10
b.  Same criteria. See cols. 1-4.  Convict option base. Net +20 -> Convict

0 = no difference between options. 

100 = Criterion  “significantly” better/worse than Convict base option.  +/- is indicated by weight.  

On these judgments, choice changes.  ICE says CONVICT; tally +- and partition say ACQUIT.  Which do you think provides a better equivalent substitute for your “ideal” judgment?  How much would you need to be paid to disregard the difference between options on each criterion?

(Anchor definitions were not explicitly asked for, but some people proposed them.  One general error here was not making an anchor a conceivable high outcome of an option.  E.g. 100 on racial solidarity might be “participation in black pride march” not “all black jurors vote together”.)

Preferred approach depends on which elicits sounder inputs from D.  ICE only if D is confident that interface between weights and impacts has been done right.

Arbitrary total bribe, say $200 to Acquit.  Boils down to $100 per + or  -.  Partitioned according to criterion according to contributing + / -.  Note that the Justice and Fairness criteria have opposite sign from the others, meaning that they serve to reduce the amount of the bribe needed.
8.3 Errata

(P. 81.  Last lines). Delete “Contributory attributes have values (“ and “)” after “preference”.

Comments

(End of 6.3.1) Case for separating importance from impact.  Where the options are simply go or nogo,  it may not add much to separate out importance from impact, if it is as difficult to value the anchor range.  Significant value comes if anchors can be readily identified and easy to think about, e.g. zero for the status quo, 100 for some simple, absolute extreme (unless it is so much greater than options to be evaluated that it is difficult to discriminate among tiny fractions of the range).  The case for separating imp-imp is greater the more options are to be compared, are if options may be re-specified (for example if D later thinks of a better variant of the “go” option).

(End of 6.3.)  BEWARE OF COP-OUT ICE.  ICE, under the name of multi-attribute Utility Analysis, is widely used, for example in popular HIGHVIEW software (Barclay 1986).  Indeed, it is trivially easy to implement if importance weights are “intuitively” assigned.  However, the results are liable to be practically useless the weights are interpreted in terms of the anchors of the scales used to score options.  (See Lulu-Jane example in 6.3.2).  Though essential, this is cognitively very difficult to do.  (This is true of  alternative variants of ICE, such as Cam Peterson’s swing-weight” MUA).

Extra Assignments

There are not enough assignments on this important chapter.  I suggest that all the following be assigned.

8.3.1.1.1 1.  Mechanics of ICE

(Suggested as first Pre-assignment in chapter 6). 

Redo figure 6.3, adding two additional sub-criteria.  

· Economic: average yearly income; same scale as peak income; importance weight and rating scores same as for final wealth

· Non-economic: social interactions; 0 = hermit, 100 = named popular frat brother; importance weight same as prestige; score for both BUS and ACAD 40. 

2. Eliciting importance weights

Identify some major-nogo choice you have to make soon (such as career), without yet getting very specific on what the contending options are.  Identify two significant criteria (such as wealth and work interest) .  Define scales for these two criteria.  

a. Compare the importance of these two criteria, giving enough detail on your thinking process to persuade  the reader that the two weights really reflect your preferences.

b. Identify two specific options and compare them intuitively.  Now score them on the criteria.  Weight and add the scores and note which option fares best on these criteria.  Bearing in mind these weighted scores and your informal perception of  impact on any additional criteria, re-evaluate your intuitive comparison of the two options. 

3.  Significance of weight definition: Jane-Lulu example extended.

In the marriage choice referred to in Figure 6.4, D sticks with the narrow scale for defining importance weight, based on which he would choose Jane.  It now dawns on him that he also cares about cooking, that he gives a weight of one to, the same as brains.  On a normal 0-100 scale, where 0 is the worst cook he has known and 100 the best, he rates Lulu an 80 and Jane a 40, i.e. he thinks Lulu is the better cook. Lulu’s relative utility score is now increased by 1 × 80, raising it to 180 + 80 = 260 and Jane’s by 1 × 40, raising it to 200 + 40 = 240.  Lulu is now the preferred mate.  

D now changes cooking scale so that the lower end becomes the extreme of ‘everything cooked is inedible”.  The upper end is unchanged at “normal best”.  On this scale, the “normal worst” previously defining zero becomes 50. What would happen to apparent preference, if D does not change importance weight?
9 CHOICE UNDER UNCERTAINTY

9.1 Organizational

9.1.1 A truncated “uncertainty” course

A mini-course, focusing on uncertain and private choices, could comprise chapters 1, 3, 4, 7, possibly also including chapter 10 (probability assessment). 

9.2 Assignment “solutions”
1. All depend on specifics, but following are plausible

a)
Multi-criteria.

b) Multi-criteria

c) Uncertainty (about whether drug is safe and effective)

d) Uncertainty (about whether North Korea will respond with nuclear bomb)

2.
DIFFICULT EXERCISE.  I would value any valiant attempt

 Plausible inputs:

· Prob higher .5, lower .4, same .1.  (If these reflect your best judgment—and not a cop-out default—these three are not likely to be the same. In particular, “same” to nearest degree is surely less, given the other 20 or so degrees that the temp could be).   

· $ equivalent substitute for failing course - $1500. This is what I would just settle for to make up for failing, which is more than the cost of tuition (since I would have been prepared to pay more if necessary), plus waste of time, minus knowledge I gained in spite of failing.

Action implications (Null option base): REJECT DEAL
NO-DEAL: 0**
DEAL: Average $ equiv =  -200 + (.4)(+2000) +  (.5)(-1500) + (.1)(0) = -150.

I.e. NO-DEAL is better.
 ALTERNATIVE ANSWER

 [Plausible inputs: Prob higher .2, lower .3, same- .5.  (I am suspicious of more symmetrical assessments than these, which may not correspond to your best judgment—which is what you would need if the analysis were really to guide your choice).   $ Equivalent of penalty of failing course - $1500. (This figure not necessarily what you paid for the course.  It should be the $penalty you would just settle for as the equivalent for failing, i.e. at least what you were prepared to pay in tuition, increased for waste of time, decreased by knowledge gained); value of photo $0.  

Implies (in $ equivalent option effect, compared with no-deal):

NO-DEAL: 0**
D I.e. DEAL is worse than NO-DEAL, given these inputs.]

 ANOTHER ALTERNATIVE DECISION ANALYSIS, I could have done an ICE, i.e. rated the deal on the criteria I care about, money, knowledge, time, and job credential on 0-100 null option base scale and weighted the impacts.  Then weight ICE’s by gamble outcome probabilities.]

EAL: Average $ equiv =  -200 + (.2)(+2000) +  (.3)(-1500) + (.5)(0) = -250.

REPLACEMENT EXERCISE

Instructor may replace this exercise with some topical uncertainty with three possible outcomes, one of which is quite unlikely, in order to catch unrealistic “cop-out” assessments.

3.   

a)
Only the $ outcomes of the options are relevant, since nothing else is affected by the choice.

Accept: + $900 certain
Wait: two possible outcomes are 

1.
D survives with prob. 5/6 and outcome  $1200 

2.
Dies (1/6), cons. = $0. 
Average cons. (Probability weighted cons) = 5/6 of $2000 + 1/6 of $0 = $1000.

$1000 > $900 so Wait.

Critical assumptions: see below.

b) Risk neutrality (if he’s risk averse, he might prefer $900 for sure to an average $1000; $ is all that matters (e.g. I may have moral objections to gambling on Dostoyevsky’s life, so would take the $900).  My value for Dostoyevsky’s life is not relevant, unless I can influence his risk of death, of which there is no suggestion.

4.  [The probability corresponds to the area above 50% of total vote for the top two candidates. Danger of confusing estimate (e.g. mode) of number of votes with prob win.  Somewhat less if your distribution is for total for all candidates].

[Exercise 1 on p. 18 Chapter 2 of "Decision Analysis for the Manager".] 

[Fig 6tn-1 Teaching Note For Dao Exercises]

  5.  

a) The curve should taper off to the base line, in both directions, beyond 80 k and 120k. The required probability is the % of area of the curve to the right of 110k, i.e. about 15-20%.  (Gauging that area by eye is helped by noting, from the geometry, that most of 50% area to the right of center must be below 110k, leaving 15-20% above it.

b)
80k – 10%; 100k – 80%; 120k – 10%.  Any other division of the range, with appropriate areas and representative values is acceptable, but unnecessarily harder.

6. [To come]

7. [To come]

(P. 122. 2nd line of middle para).  Insert “is” after “certain equivalent”.

9.3 Extra Material Inserts

(P. 119 after footnote 10). Only two possibilities are distinguished, corresponding to high and low success for each option. The scale is derived as in chapter 5 above. The utilities of the four combinations of option and outcome are judgmentally evaluated on this scale. They range from 25 to 70.  Take a probability-weighted average of the values that each option may lead to, as in the figure 7-3A.
[PARA BELONGS WITH CH. 5. NOT HERE.]  Zero and 100 are arbitrary, but could correspond to worst and best scenarios for all criteria or a realistic good and bad combination of criterion scores.  All criteria good may not be a good anchor, because that may not be a plausible combination.  Even the president of Harvard does not have everything (e.g. unlimited leisure).  Conversely an unemployed clerk has mitigating attributes (e.g. freedom from work pressures).]

(P. 119. after “(vs. 29.5 for business)”) The application of average value to the case where possible outcomes have a holistic rating (not distinguishing individual criteria) is a straightforward adaptation of the natural metric case.

(P. 119 bottom).  One simplification would be to re-organize the single-fork possibilities into a more digestible form (such as a multi-level decision tree or an exact influence diagram, concepts that are not developed in this text).  However, this simplification does not reduce inherent complexity; it just presents it in a more convenient form.   See also concept of sufficient summary in chapter 8.
APPENDIX 7A TECHNICAL NOTES

Organizational

Optional reading assignment, for advanced/interested students.

Extra material Inserts

(P. 128. Before example).  For example, Tex may start off intuitively preferring Academia to Business.  Say he constructs a decision analysis model of that choice in the form of a decision tree.  Unlike what is normally possible, his model is perfectly valid [Why use a "perfect" model, in this example?  Is it possible to have a perfect model that does not model ideal judgment?]: he has accurately elicited utility and probability inputs, and has combined them properly, according to decision theory.  Business now shows a higher average utility than Academia.  If Tex’s reflection stops after constructing the logic tree, he does not have a prescription to now prefer Business.  .  All he has learned is that his judgments do not all cohere with each other.

(P. 128. New 7A2.1.)  Decision analysis as validation.  Decision analysis (or other aide) may not help D (or be sought by him) to make a rational choice.  Intuition or some other decision method may do at least as well as a possibly flawed decision analysis.
  However, decision analysis may still be an excellent way to demonstrate (to D or another) that a choice proposed by some other means is logically defensible RUSCHE SHORTLISTING. 

[No matter how finely decomposed the reasoning is ??].  Moreover, any relevant contribution from cognate disciplines, such as psychology and economics, can be spliced into a decision analytic framework.

(Bottom p. 128) Representing a choice, or other judgment, by a DA model gives no assurance of improvement over any original unaided (i.e. unmodeled) judgment.  It simply establishes that the output of the model is consistent with the inputs.

 [Levels of aggregation.  “Coherence is all”.  Not enough?]]

(P 129.End of 7A.2.2)

9.3.1.1.1 Schematic tree representation

The options under consideration are specified (left-hand fork). The possible outcomes of each option are listed, with the associated probability of occurrence (next level of forks of which one is shown in detail).

(p 129 Beginning of 7A.3). The major role is to help D clearly perceive the outcomes of options under consideration, including their uncertainty.  Another role is to help D compare option outcomes as perceived.  It is probably less important.  D may not need—or accept—our help here; for example because D does not believe it is possible, or proper, to formalize value judgments (say, by putting a dollar value on human life).  The most popular role for DA may not be to help D make better decisions, but to help him communicate the grounds for a choice D has already made, say for persuasion or validation purposes.

New section 7A4.  Substitution

 7A4.1 Logical vs. judgmental equivalence]

 Through successive substitutions, we can replace D’s original complex perception of a choice by a simpler model or quantity.   However, it is not necessarily an equivalent substitute.  D may initially not have been indifferent between them because his intuition does not replicate the successive equivalent substitutions.  Inconsistency between the two  would result from flaws either in the faithfulness of D’s substitutions or in D's logic of putting them together.  

For example, in figure 4-2, (chapter 4, section 4.4.4) Tex’s intuitive evaluation of the mean of the succeed-fail gamble might not coincide with the arithmetic of probability-weighted average; or, his substitution of $200k for the uncertain outcomes of business success might be faulty.  

If D could rely on his/her judgmental ability to make perfect equivalent substitutions, s/he would not need to perform them, since direct intuition would be guaranteed to produce the same result.  DA (and this text!) would be largely unnecessary.

A coherent substitute is one that improves on the original (or some other substitute) by eliminating logical. A knowledge-enriched substitute, by contrast, is a judgment, model, etc. that has the benefit of additional knowledge.  A rationally enhanced substitute can be further improved by incorporating new knowledge that adds to what D already knows.  D’s unaided choice judgment can be enhanced by making logical inferences from equivalent substitutes for D’s more basic judgments, e.g. of uncertainty and values.  Those input judgments could themselves in turn be enhanced substitutions from still more basic judgments, or their equivalent substitutes.  

A special case of coherent substitute is involved in demonstrating that a reasonable D would want to choose the option with the “highest average utility” The utility of an outcome can be defined as the winning probability in an equivalent “reference” gamble between good/bad outcomes. ]Options can be represented as gambles among their possible outcomes.  Each can be equated to a reference gamble where only the winning probabilities differ.  D clearly will prefer the highest winning probability and therefore the option it corresponds to.  Arithmetically, the winning probability is the average utility of the original option outcomes. 

It may not be necessary to determine an equivalent substitute.  If D is at all averse to risk, then the more easily determined average value may be a useful non-equivalent substitute.  It provides an upper bound on the certain equivalent, derived from average (gamble-defined) utility, which is less easy to do.  Other deliberately non-equivalent models are discussed below in section 7A.4.3.

7A4.2  Analysis in substitution terms

The tree in figure 4-2 (chapter 4, section 4.4.4) purports to be an equivalent substitute for Tex’s real perception of his decision, which is much more complex.  For example, his real uncertainty about what will happen if he opts for Business is equated to a 1:9 gamble between success and failure.  That is, the utility of Business using Tex's real uncertain prognosis is the same as the utility of Business using the 1:9 gamble as though it expressed Tex's uncertainty.  Put another way, Tex should be indifferent between his fate being determined by real career prospects and his fate being determined by this substitute two-outcome gamble.  

Similarly, Tex's real and complex valuation of the utility of the Business option followed by success is equated to a sure $230k peak income.  The tree links these piece-meal equivalent substitutes into an equivalent representation of Tex’s real, complex career choice problem.  

Your task as an analyst is now to enhance this equivalent substitute for the real problem, by expressing its logical implications (which D’s unaided reasoning may not do adequately).  If logical analysis of the substitute indicates a choice different from Tex’s unaided preference, it is an enhanced substitute.  The analysis (enhanced substitution) itself involves further higher order equivalent substitution. Each of the two success-failure gambles (themselves substitutes for Tex’s real perception of uncertain outcomes) is replaced by a “certain” income.  In this example it corresponds to the probability weighted average value of the two possible peak incomes for that gamble, for Business and Academia, i.e. $59k and $113k respectively.  

In fact, the certain equivalent substitute of a gamble may not be its mean value.  If D were risk averse he would settle for something less than the mean value, i.e. the equivalent substitute would be lower.  If the Business gamble were more risky than the Academia gamble, its certain equivalent might actually come down more than that of the Academia gamble, which could then be preferred.  Risk aversion might switch the choice.

 Much more refinement of the substitution process is needed before the findings of the model can be considered as an enhanced substitute for the original unaided evaluation (whatever that may have been).  Note that the above findings are only enhanced substitutes for models based on certainly flawed equivalent substitutions, not of Tex’s real appreciation of his problem. Neither variants of the modeling assure that their findings are enhanced substitutes for Tex’s unaided thinking. 

7A4.3  Deliberately non-equivalent models

Some models that are not equivalent (or an enhancement) to the whole choice at issue can still be useful, provided the limitations are recognized.

Partial models.  Reasoning about a choice has several distinct elements, for example having to do with uncertainty and values.  Some elements can be modeled and others left to informal reasoning.  For example, a critical uncertainty in the Tex career case might be how much money he will make if he goes into business.  His thinking about just that element can be refined by modeling, and then incorporated into his usual thinking process.  

Bounding models.  Alternatively, a model can be deliberately biased to favor one option, so that if that option is still not preferred, it can be disregarded.  This may save effort, if this bounding model is based on some simpler assumption than is realistic.  For example, a research option may be treated as if it produced perfect information.  If it is still inferior to another option, it can be discarded, without the need to construct a more complex model that acknowledges that the research will not produce perfect information. 

7A4.4  Qualitative substitution

Useful substitutions do not have to be quantitative (see section 7.5.2).  Complex options, choices, scenarios, etc. can be replaced by others that are equivalent in the same sense as above: D is indifferent between them, and D's choice would be the same with or without the substitution.

Example.  You are invited to dinner.  The hostess says she can invite her cousin Antonio, whom you have not met, as your dinner companion (reverse all genders, if appropriate).  Otherwise, she will invite Fred, the boy next door, who you know is pleasant company, but nothing special.  Antonio is an unknown quantity, but he just might prove to be the love of your life.  You have a hard time deciding whom to take.  In fact, you find yourself indifferent between Fred and Antonio as a dinner companion.  Fred is therefore a certain equivalent substitute for the uncertain prospect of Antonio, as far as you are concerned. 

Then you learn you are to leave for Timbuktu tomorrow to take up a long-term appointment; thus, Antonio is no longer a romantic possibility.  You now prefer to have Fred as dinner companion.  There may be another acquaintance, say James, somewhat less appealing than Fred, who, as a companion, would be a certain equivalent substitute for the newly appraised Antonio. ♦ 

A model of Tex’s decision implies a certain choice, but it is not necessarily the same choice as Tex’s unmodeled intuition, so the two are not equivalent.  His intuition may not replicate this process of successive substitution, possibly due to logical errors.  If so, the modeling has enhanced unaided judgment by imposing rationality.  

10 DECISION-AIDING STRATEGY
10.1 Organizational

This a long chapter and you need not require that all of it be read and mastered thoroughly.  However, successful decision aiding calls for sound strategy.
10.2 Assignment “solutions”
1. [To come]

2. Sound logic.  DA accommodates emotions via values.  Could be perfectly rational.  But psychological effect of running analysis through model?  (Measuring emotions explicitly may help assure them of their proper role, neither more not less).  Disaggregating single emotional response to options into contributing emotions (values).  Examples?  (E.g. from student’s personal project).  

Emotions accompanying choice process (as opposed to content of choice).  E.g. DAS may reduce guilt of choosing better of two evils (Sophie’s choice), or anxiety in the face of uncertainty.

Acceptable to use question as a vehicle for expounding DA philosophy that is relevant but less central to question.  E.g. Psychological traps in providing DA inputs, interpretation of rationality.  Credit depends on how uncontrived the connection is. 

Difficult to get an A mark, but not to get a B and frees up time for technical questions in first part.  A good solid treatment of one of above topics, with some relevant more general discussion worth a B, i.e. 24-27.  With two (or more) topics and telling examples, worth an A 28+].  

3.  She can evaluate the gamble directly, but that is a cognitively difficult evaluation.  She can also compare the choice to one she and others have already taken a position on: whether to buy life insurance (or any other kind of insurance).  This is plural evaluation.  In addition to avoiding the risk of an avoidable medical catastrophe, the company marketing the service suggests she will feel ashamed—or be criticized—if she does not “do everything she can” for her baby.

10.3 Extra material to Insert

10.3.1 Text

(P. 133. Line 6).   Sound logic may not even be essential.  “Don’t spoil the ship for a ha’porth of tar.”  Preoccupation with logical process can lead aiders to miss other critical precautions that would be simple to take. (Opn success)A logically flawed tool could be more useful than a more rigorous aide. Belton and Gear (1983) may be correct in arguing that AHP (Analytic Hierarchy Process) is logically less rigorous than MUA (Multiattribute Utility Analysis).  However, MUA, as commonly practiced, may have other fatal flaws, such as unsound input (3d) that more than outweigh its advantage in rigor.  Moreover, if greater difficulties of implementation discourage use of MUA (1c), any aide that is used, and gets closer to rationality than no aid at all (perhaps AHP) would be preferred. 

(P.140. After 1st para of 8.7.3 )

Basic principle is: “model simple, think complex!” (Cam Peterson, father of user-oriented DA).  Complex models distract D’s attention from thinking constructively and imaginatively about problem essentials.  If time and resources are available to enhance analysis, use them to better elicit knowledge and preference from D and to effectively incorporate model output into D’s decision process.

 (P. 141. New 8.8.1) How people do decide.

DA is a deductive process; it breaks a problem into pieces that it then puts back together.  Real deciders, especially experts, tend to be inductive; they build on feedback from their experience.  However, they may get to effective induction by first proceeding inductively on their early decisions, before they learn to generalize from those experiences.  Herb Simon observed that chess expertise is developed this way.

(P. 14.3 Before 8.9.1)  Example.  Ford UK felt they had too many car parts depots in the London area.  A prestigious university OR group developed a state-of-the-art OR model that indicated that only four of the seven were needed.  Ford closed three depots, with disastrous results.  The four remaining depots proved completely inadequate for the demand.  It turned out that depot capacity had been grossly overestimated.  Aiders had casually calculated usable capacity as height times length times width—without taking dead space into account.  The flaw in this single-pass evaluation would have been picked up easily by running the key input past a stock-controller.  (
10.3.2 New Assignments

10.3.2.1 1.   Validating a past choice 

Think of some dilemma you have recently faced but have made your mind up on.  Ideally, it is a significant choice that you agonized over, that there was a plausible option to do something else, and that you have not yet acted irreversibly on, but are clear what you intend to do.  If you can’t think of anything that fits that bill exactly, get as close as you can.  It might be: where you are going to spend your vacation; whether to go to some event; whether to buy something; whether to confess to some malfeasance; even what to wear to a party.  But you have to have really taken, or committed to, some action.

Now do a DA on that choice, and see if it leads to the same conclusion.  If it doesn’t, try to reconcile the discrepancy, by reconsidering some part of the DA or by changing your mind on what you are going to do (or by regretting what you did do).

11 AIDING THE PROFESSIONAL DECIDER

11.1 Organizational

This chapter is for students who are or will be professional deciders (e.g. MBAs)

11.2 Assignment “solutions”
1. Illustrative problems: difficulty of attributing probabilities and values to complex of org. members and other interested parties; multiple deciders or contributors to decision (but rational unitary actor model sometimes appropriate); multiple stakeholders; fragmented sources of input; manipulation by interested parties; interpreting an option; interpreting equivalent substitution; ambiguity of external validation.(reality check)  Opportunities: communicating and sharing fact and value within org.; resolving controversy, pinpointing sources of disagreement, facilitating debate; facilitating org. decision process and dynamics; forcing explicit focus on values; bringing hidden agendas out into open. 

2.  

a) Business should prefer the health-based evaluation, $1m/fatality. As shown in table V and figure V, it puts a lower $ equivalent on a given risk than the exposure-based evaluation, $1k/rem.  Specifically, middle line in Table V shows VC reduction is valued at $21m on exposure and $2m on health, about ten times more.  I.e. Health basis treats any risk as less “costly” and therefore less in need of a costly backfit, which the business might prefer to avoid.  Of these, I would tend to favor the health-based risk, because health is what I really care about (exposure is only a means to a health end).  However, if I valued a life at more than $1m and I had to choose between just these two tradeoffs, I might prefer the exposure tradeoff on the grounds that it implies a greater health tradeoff, i.e. about $10m/fatality

b) Fig 4A shows that, if risk reduction is valued at $1k/man-rem, the expectation is that the net benefit of VC is about $30 M and most of the 90% credible range bar for net benefit is positive.  This does not tell us directly how much of the probability distribution is above zero, because we cannot see the shape of the curve.  We can only say VC is very likely worth its cost.  However, as per fig 4b, IF valued at $1m/death etc. the expectation is negative.  Likelihood of positive net benefit may be around .5, but you can’t say more precisely how much. 

c) Per middle of table V, on- and off-site damage is expected to be reduced by $1.7M and $500k respectively.  These are the only economic benefits of VC (increased industry cost is not a benefit). 

Table IV, shows that, if there is core melt, offsite damage drops from $600M to $50M (line four), and probability of core-melt drops from 30 to 5 chances in a million (top line).  Onsite damage due to core melt ($4m) is not affected by backfit, but outcomes of ADHR are not asked for in question and so are irrelevant.

d) This is a difficult question.  The probability distribution is asymmetrical, related to the fact that it is most likely that there will be no core-melt with or without backfit, in which case it has no benefit, only cost.  Therefore most probability is concentrated below the zero line, even though more of the hatched bar is above zero.  (However, the upper part of the bar does show a possibility of substantial net gain)

e) He may get new information that may indicate different decision from what looks best now.  E.g. the reactor may prove unacceptably dangerous, or there may be less scope for a backfit reducing risk and therefore being cost-beneficial, or there may be some resolution at a policy level of the ambiguity about how much a given risk reduction is worth.

f) Depends on individual, but if it were I: Close down? No. Current probability of core-melt meets safety goal (Table III top line).  Leave as is? No.  I want to be more than 75% sure the goal would still be met after more research.  Require backfit?  VC Yes, net cost-benefit expected to be positive; Not ADHR, negative (Figure 4a).  Wait? Yes, since substantial new information is expected and may change what looks best decision now.

g) Possibly.  A citizen may differ from regulator in being less bound by published regulations, e.g. as to what constitutes acceptable risk, and the monetary equivalence of risk reduction.

11.3 Comments

(P. 167, 168).  Sub-sections 9.4. 3 and 9.6.2 both refer to DA as advocacy, but make different points.  The latter should be inserted after the former and 9.6 retitled “Prospective decisions”.

11.4 Extra material to Insert

(P. 164. End of first para in 9.4.4).  Decision aid to executives within the organization (who may already be quite rational) may not make the organization less foolish. 

(P. 167.  End of 9.5.2)  Importance of analyst dealing directly with D.  Example. An aider’s economic model determined that the European office of a tool company should be located in Southern Germany (largely because of low parts costs).  D, the regional manager, studied the model, but decided to locate in Geneva, which had an International School to which he could send his children.  The aider (me) had not been allowed direct contact with D and was unaware of this additional criterion, thus making model input unsound (3d).An economic model determined that a company’s regional office should be located in Southern Germany.  The manager decided to locate in Geneva♦.

9A.  ENVIRONMENTAL REGULATION CASE STUDY

Organizational

Important to assign, because it illustrates concretely of ICE in chapter 8, and concretely implements main chapter 9. Unlike other appendices, these are not just for advanced or especially interested students. 

Assignment “solutions”
1.  Water quality and all three profitability metrics.  Importance measured by height of boxes.  (This is somewhat arbitrary, depending on relative extremeness (uncertainty interval) of criterion anchors.

If permission is refused for both Causeway and Slant Drilling, BP will do nothing and abandon the oilfield.  Could you determine whether “Do Nothing” on Niakuk is more desirable than either of the other two options?  How?

Desirability of any option is total box area (importance weighted impact).

Table shows impacts on null-option based scale, i.e. desirability of do nothing is zero.  If the total of box areas for either CW or Slant is positive, it is more desirable, i.e. if total box areas to the right greater than areas to the left.  By eye it looks close – we need the numbers.

2.

a) Fish population, because the difference in box areas between those two options (hatched) appears to be greatest.

b) Yes.  Water quality, because the he total area of he box appears largest

3.  Yes.  The large hatched area for the three types of profitability at the bottom would be subtracted from the causeway total area, clearly making slant drilling preferred.

4. Yes.  This omission seriously distorts the comparison.  The environmental precedent could neutralize the profitability precedent, and make “permit nothing” preferred.  If this chart was proposed by BP and regulators overlooked the above effect, BP would greatly exaggerate the advantage of drilling (by either means).

5. No unambiguously correct answers – depends on circumstances. Public could gain if it helped them independently evaluate options, and be less subject to misleading special pleading by industry (who would thereby be harmed). Regulators could identify more easily vulnerable parts of applicant argument, and make more defensible decisions. Etc.

6. Boxes would be reduced to horizontal lines, measuring impact

7. In most cases, the highly abbreviated definitions of “very high” impacts do not make clear whether it is a change from the current state (fixed current base) or an increment due to the options, compared to doing neither (null option based).  However, if “Deadhorse” and “Everglades” refer to the existing state of those areas (rather than a change due to some historical incident), it must be a fixed base. The impact metrics will be identical, and therefore not matter, if the current state won’t change if neither option is taken.  

All options are evaluated on a five-point scale, which is a simple version of rating scale.  The base could be interpreted as either option or fixed current.  The upper anchor would correspond to the definition of “very high”.

8.  Including importance permits preferred option to be identified without further deliberation.  Not including permits D to conceal value judgments he may prefer not to disclose.  Also leaves him greater discretion, by not locking him into one choice.

9.  For example privatization of public services

Notes

Analytic flaw?

The last criterion (“type of outcome”) in the quantitative analysis shown in figure 9A.1 is “other firms’ profitability.  It, which favors permitting the causeway, on the grounds that the precedent would improve the prospects of other producers getting permits. All well and good, but shouldn’t it be offset by harm the precedent would do to other environmental causes?

WE picked this flaw up after presenting the analysis to regulators, but it would have been in time to avoid misleading them.  In any case, it was not big enough to reverse conclusions, though it could have.  This incident underscores the importance of plural evaluation to provide “defense in depth”, and the fact that DA experience does not safeguard against potentially serious analytic mistakes. 

12 ASSESSING AND INFERRING PROBABILITIES

12.1 Organizational

12.1.1 Course design

If the course needs shortening, either to make room for material outside this book or to allow more time to cover material here, this chapter would be a good candidate for cutting: especially sections indirect assessment (10.4 and 10.5), miscellaneous assessment topics (10.6) and information gathering (10.7). 

On the other hand, chapter can pretty much stand alone as material on probabilistic inference in a course that  is not focused on the choice process (e.g. in a statistics course), or where choice is handled by material outside this book.

12.2 Assignment “solutions”
1. Suppose 50 students:  5 tall women; 15 tall men; 25 short women; 5 short men 

a). 15/50 =30%

b) 5/20 = 25%

2-6. [To come]

7.
Expected total = 12 + 15 + 20 = 47.  Sum of squares on ranges = root of 42 + 102 +8 2 = 16 + 100 + 64 = 180.  Therefore, range on total = root 180 = 13 to nearest whole student

8.  

a) Say, 200 +- 30

b) Say, 120 +- 20

c) Estimate: 200 + 120 = 320.  Half Range: Root of (302 + 202 = 900 + 400 = 1300) = approx. 36.  I.e. total = 320 +- 36
9. $80k ± $25k

10. [To come]
a) Most of us thought it much more likely that Saddam would refuse inspection if he had WMD than if he did not.  By hindsight, it looks as though Saddam anticipated our reasoning and thought that refusing inspection would convince use he did have WMD.  He may have thought that would be a good thing by discouraging us from invading. There was nothing obviously unreasonable with either side’s inference. The other side just acted surprisingly.

b) [To come]
11. If he believes that a higher proportion of young black men are aggressive than other people, and he knows nothing else about this group, it is rational for him to assess a higher probability that he will be accosted by them than if they were not young, black and male.

c) Not if his prior conviction is strong enough, though it should be weakened at least somewhat.

d) If he holds it is impossible that a just god would permit it, that would wipe out any but absolute belief in a just god.

14.  

a) Straightforward recalculation

b) Extra possibility fork attached at end of “no smuggle into US” branch

15.  

a) Check tails outside 15-25 look about 5% of total area under curve.

b) 15M: 10%; 20M: 80%; 25M: 10%

c) If the best estimate is the certain equivalent for each distribution, the expected value is, as usual, the “probability weighted average” = .2 * 14 + .8 * 25 = 22.8

d) Representative values for each half should be somewhat nearer the central estimate, to allow for the bulk of the probability for that half being toward the middle. E.g. 13M: 50%, 15M: 50%; and 22m: 50%, 28M: 50%

e) The probability of each of four possible votes is the product of an unconditional and conditional probability.  Viz: 

13M: .2 * .5=.1 

15M: 2 * .5 = .1

22M: .8 * .5 = .4

28M: .8 * .5 = .4

f) Based on part b), sum of 4 conditional estimates, weighted by .25 prob = 

1.3 + 1.5 + 8.8 + 11.2 = 22.8.  This is an approximation, since the four representative values were approximations, though it happens to coincide with the answer to a)

g) Estimate: 12 + 10 = 22M.  Range: root (2.42 + 3.22 ) = 4M.  i.e. 22M +- 4M.  (Calculation is easier if you notice that the numbers are proportional to a 3,4,5 right triangle.)

h) New est. will be about average of 20, 22, and 22.8 = 21.6.  Ranges for a) and h) are +-5, +- 4. 

  J does not give a 90% range as such , but from the four possibility distribution can be seen by eye to be larger than the other two, at least 28 – 13  say +- 8.  Since plural evaluation should normally make you more confident in your estimate (if the component estimates are close to each other), range for pooled est. should be tighter than any of the components, say, +-3

16. [To come]

17. [To come]
12.3 Errata.

P. 178. 4th ln from end.  For “criterion scores” read “probabilities”. 

P. 185, figure 10.1.  Replace ~Fat (100%) by ~Fat (76%);  Heading: for “and” read “or”.

12.4 Comments 

(P. 185. First bullet).  “Unconditional probability” is a misnomer; perhaps “base probability” would be better.  All it means is that the probability is not conditioned on anything specified.  It is conditioned on all other “background” knowledge, commonly symbolized as “&”
.  Thus,  “my unconditional probability of a nuclear bomb within 10 years on Washington is 20%” is conditioned on everything I now know.  “My probability of a nuclear …, conditional on Al Qaeda obtaining a bomb is 40%” is also conditioned on that event.

12.5 Extra material to Insert 

12.5.1 Text 

(P. 180 before “Hypothetical example”). 

Hypothetical example. Suppose you are the sole witness of a murder.  You are certain the get-away car was either blue or purple.  You’re not sure which, so if the police ask for a probability of it being purple, you say 50%, although if there seem to be more blue than purple cars around, you should probably give purple less than 50%.  But suppose now a purple car has been trailing yours for the last five miles, which makes you suspect that, as a potential witness, you are the next victim, wouldn’t you be inclined then to assess more than 50% that the car was purple?)

(P. 181. Mid-page, after “disregarded completely)). Example. Suppose the model for Tex’s career choice has been elaborated to include the possibility of his marrying a rich bride in various circumstances that are also modeled.  These include getting a well-paying, and/or prestigious job, whether he lives in town or country, etc.  The model thus includes many probabilities of a rich bride, and there are two sets of probabilities, differently conditioned, one for Business and one for Academia.  The assessments are made more difficult due to factors that have little to do with the career choice (such as going prematurely bald, or getting a large inheritance).  As the informant tires, he gets tempted to make the corresponding pairs of assessments the same, so s/he only has to look up what s/he said first time.  The effect of the career choice is completely obliterated.

(P. 193, before assignments).  Conventional DA deals only with a single information-gathering event, which is of limited practical interest.  In practice, our information gathering is (and should be) incremental: we progressively look for diagnostic info., basing each step on what we have learned so far, including about sources of additional information.  I do not know of a usable quantitative procedure to guide this process.

 .  
A probabilistic UN study found a negligible chance that any country could illegally build nuclear weapons undetected and undeterred; Israel disagreed and bombed an Iraqi reactor anyway.

Misc. material
Don’t confuse opinion with bias.  You are biased if you misinterpret or select evidence with the object (not necessarily unconscious) of supporting aparticular factual judgment.  You are opinionated if you have strong factual judgments, based (not necessarily soundly) on all the evidence you are aware of.  I am opinionated in favor of my religious faith, if my fair-minded evaluation of all I see around me leads me to a high probability there is a God; I am biased if I deny the Inquisition did cruelties by refusing to read eye-witness accounts of them.  
***

We are told ”If it looks like a duck, walks like a duck, quacks like a duck, it probably is duck”.  OK, if we can’t think of anything else that does. But now, consider these cases.  “The defendant looks guilty, acts guilty and talks like he’s guilty”. If we judge that an innocent man wouldn’t then we might be convinced that he’s guilty.  But now consider the converse.  “He looks innocent, act innocent and talks like he’s innocent”.  In this case, we might not be so sure.  A guilty man has every motive to to put on an innocent act, so its much more likely that that he would present this a convincing innocent mien if he were guilty. 

***

I looked into my soul to see if I could acknowledge bias in this sense. Yes, I confess that I am disposed to ignore indications that GW is a worthy president.  [Example?]  On the other hand I don’t think I am biased against the hypothesis that Hitler was a worthy human beings, because I have no trouble acknowledging that he loved good music and apparently treated Eva Braun kindly.  I still believe he was as nasty as they come, but I think this follows from a balanced unbiased consideration of the available evidence. 

***

“Unkunks” null hypothesis

Beware of understating probability of evidence if hypothesis is not true.  Just because you cant think how exactly it could happen.  Like the hypothesis that the conjuror has magical powers, just because you can’t see how he did it, without MP.  “Almost impossible” prior helps here.   “A good conjuror can always outsmart a good scientist”.  

12.5.2 New Assignments

1.  (For law students—changing the judicial process)

Consider the following procedural change in trial by jury.  The conduct of the trial itself, including defense and prosecution is unchanged, but then the jury produces a  probability of defendant’s guilt, instead of a verdict.  The judge (or whoever) that makes an acquittal or sentencing decision.  

Pooling individual jurors’ probabilities arrives at the jury assessment.  The jurors can make their assessments any way they please.  In his summing up, the judge alerts jurors to relevant questions they should take a position on, such as how surprised they would be at certain evidence if the defendant were, in fact, guilty or innocent.  Jurors can consult with a court-appointed DA specialist to help them base their probability of guilt on their answers to such questions.

What pros and cons do you see for replacing current practice by such a process? 

Pros: motivates defense and prosecution counsel to focus on relevant issues, rather than on emotional manipulation; gives better chance at serving justice.  Cons: jurors untrained in DA may become confused or frustrated; uses a lot of training and consulting resources.

13 ELICITING PREFERENCES

13.1 Assignment “solutions”
[TO COME]

13.2 Extra material Inserts

(P. 202 before 11.4.2) Hypothetical Example.  Suppose a sports star has been convicted of murdering his wife and friend, after months of riveting media coverage, and the judger (D) has to decide on sentencing.  A believer in DA, he constructs the following benefit-cost model.  He thinks 100 million TV viewers would pay $10 each not to miss the court spectacle, for a social benefit the equivalent of $1 billion.  On the other hand, the value of a life, according to regulations, is at most $20 million, or $40 million total. D: “What a bargain for society!  The convicted murderer should be commended, not punished.”  Reflecting on this intuitively obvious nonsense might alert the judger to the massively important criterion of the precedent of condoning murder, which presumably would decisively reverse his conclusion. ♦  

One way to elicit impact on any irreducible “anything else” is to define zero as “nothing else” or comparably “anything else cancels out.”  100 (or -100) could be additional benefits (or disadvantages) comparable to the range on some other criterion already defined, preferably the simplest to understand.  You could also measure “anything else” on an option effect scale, using the same units (and corresponding importance weight) as for one of the other criteria, normally the most important.  The question can then be “What is the impact of this option on anything else, as a fraction of the 0-100 scale for criterion x?”  

14 APPLIED TERM PROJECT

14.1 Organizational

Although text is gathered together in one place in this chapter, students will be repeatedly referring to it and completing progressive assignments throughout the course.

The acid test for whether the course has taught something of practical value is whether the usual informal reasoning is really affected and Improved by it. I have not found a really effective way to do this.  The unsatisfactory default is that students will “cop out” and claim that they accept the output of their modeling.  I would give then credit even if all they can say is “The model says to do such-and-such, but it doesn’t feel right and I won’t accept it”. 

 I would deny an A to students who fail to confront model with intuition.  However, there is not much you (or they) can do, if model confirms what they thought all along, which will often be the case (as in the sample report in appendix 12A)

Insist on referring back to informal analysis.  Require section on reconciling formal and informal reasoning. Ideally, the implications of formal modeling will conflict with students’ origins all intuition reflected in assignment B1 (which should be resubmitted with final report).  This will force students to address how either approach may be lacking.  Particularly if students are required to make a real choice of some consequence that they must report and stand by.  This is a reason to make the choice a personal one or a live professional l choice.  With a civic choice, it is too easy to simply adopt whatever the model(s) recommend, since there is little penalty in “cheating”.

In order to foster student “ownership” of their projects and to help instructor evaluate them fairly, I would not give technical advice on what to do, but just answer technical questions that are not project-specific.

Extra Material to insert

[To come]

14.2 Project evaluation

It is important that students incorporate any analysis into their normal thinking, rather than simply adopting whatever choice is indicated by the model(s)—what I call the “cop-out” judgment.  In particular, it is important that they appreciate that any given model is almost certain not to take full account of everything D has in his/her head.

I strongly urge that you warn the class that they cannot get top evaluations (such as an A) for reports that do not show constructive integration of analysis into realistic thinking; for example, by reconciling conflicting findings from analysis, intuition and other plural evaluation.  This is more difficult with civic than with live personal choices, since there is nothing important at stake for the individual.

APPENDIX 12A: STUDENT PROJECT REPORT

Extra material to insert

Instructor comment

The student error (item 2) illustrates the importance of plural evaluation.  In this case, it did not have a practical impact, because the error did not switch choice.  But it well could.  Without some independent check to alert D to a discrepancy to be explained, it have passed unnoticed and negated any practical value of the analysis.

15 EPILOG
15.1 Extra material Inserts 

 (P.227 beginning of epilog) Fruits of this course. Let’s say you have worked hard at mastering material in this book and given it your best (and perhaps paid good money for it.)   What has it got you?  I would like to be able to assure you that you can now confidently use directly the quantitative tools you have learned to make better decisions.  I cannot. 

I cannot even assure you that developing your own mastery further, or having experts help you, will necessarily get you there.  Few deciders yet claim that quantitative DA models have led them directly to better choices (see below).  We do not yet know how to incorporate enough of what D knows into quantitative models so that, on their own, they outperform informed but unaided judgment—at least not enough to justify the effort.  

We are also not yet very good yet at merging model and intuition informally.  More course work alone won’t help much.  What Ds need is practice, practice, practice – on their own or, more likely, as apprentices to a seasoned decision analyst with major application experience.  

However, for all that, I still maintain that there are good reasons to take a course in DA such as this (see below).    

(P. 228 after first full para).  DA pioneers, who (more than I) have become major professional deciders, have told me that they rarely use quantitative DA models explicitly when making even big decisions
.  Consistent with the advice of management guru, Henry Minztberg [ref?], they find it is more management craft, not analysis that they need.  They have not found time for in their busy lives for formal analysis, at least of the kind that has so far been prevalent.

The 2005 75th Anniversary special issue of Fortune magazine was devoted to decision-making, including the cover article on “How to make great decisions” by “guru” Jim Collins (2005).  Never once was decision analysis referred to or any other current evaluation method.

Is this not an alarming admission to come at the end of a course devoted largely to formal analysis!  Not at all.  I believe that would-be deciders will benefit from learning these basic DA techniques, for the following reasons.

1. The state-of-the-art of DA has not yet been cost-effective for deciders.  In particular, it has not captured everything D knows and use in both directions have been made.

2. Training and practice in DA enhances informal reasoning. Psychologist Gary Klein [ref] has noted that expert deciders typically use a strategy of ‘recognition primed decision” rather than “concurrent evaluation” (which DA is), but without suggesting how to emulate them.  Nobel laureate Herbert Simon has noted that expert deciders in, in chess and other fields do learn their skill through concurrent evaluation  as “novices”, but then evolve.  

3. Decisions D makes informally can be validated and checked against DA models, D’s own and those produced by other analysts, and their rationale communicated to others.

The last point deservers some elaboration.  I confess to having been disheartened to find that so many of the minds I most respect, as deciders and thinkers, are still reluctant to base their decisions on DA (Brown 2005).  It would be  tempting to shrug this off as evidence that DA has not yet been done right, and here I supply the panacea.  Alas, I cannot. Although DA, and decision aiding more generally, certainly has a long way to go to reach its potential usefulness, I am not convinced that it will ever revolutionize how effective deciders make up their minds, either in private or professionally. 

However, I do believe that DA will become increasingly important as a check on decision soundness—one’s own and that of others.  It  is already a powerful test of coherence.  If you do not subscribe to the action implications of a DA analysis, you must logically take issue, at least implicitly, with judgmental inputs on which it is based.  It does not capture all relevant criteria or value them properly;  or it has overlooked or mis-assessed some possibility; or it has not faithfully represented alternative options and strategies.  

The trouble is it is immensely difficult to clear all these hurdles in a single analytic effort, and to do so with less effort than it is worth.  On the other hand, I believe it is productive to try to resolve why there is this discrepancy.  One can readily probe where an analysis may be flawed, prompted by awareness of how model input would need to change to confirm a choice come at by intuition or some other way.  If no flaws are found, where might the alternative reasoning be at fault? 

In my consulting practice, my clients have more often been interested selling a recommendation than in getting to it in the first place.  Validation is a perfectly respectable use of DA—though deliberately manipulating it to mislead is not.  

An early DA for the President’s Council on International Economic Policy indicated that an embargo on exporting super-computers to Russia should not be only partially lifted.  The council staffer impressed on me that I should take care that the top-secret analysis should not fall into the hands of  US Senators friendly to computer manufacturers. He was afraid that if IBM got hold of our model they could more effectively thwart Administration policy (which conformed to our findings) by manipulating model inputs to support lifting the embargo entirely. (Apparently the Russians were of les concern!).(
I don’t think RCJ should be represented as primarily teaching students how to use DA explicitly to make decisions.  I suspect the course’s  greatest value will be to educate Ds’ (deciders) intuition, rather than to have Ds adopt whatever choice quantitative models indicate (with or without specialist help).  Having gone through the modeling process, however, should improve the intuitive choice.  I also believe that applying the tools to real choices, possibly more thoroughly than the specific choices justify, will improve Ds’ unaided decisions, by internalizing DA concepts. 

(P. 227 after 2nd para).  Deciders may still look to generalists (like myself) for basic methodology.  However, generalists will no longer be the primary decision consultants on the ground, but rather a technical resource to them.  At the same time, the front-line decision aiders, I predict, will be integrating decision analysis with complementary methodologies, such as recognition primed decisions
 and lateral thinking
.  These aiders will not necessarily have individually mastered each methodology, but they will be in a position to specify what needs doing and by whom (possibly in a group decision aiding practice
).

(P. 228 before “professional resources”).  If you want to become more expert on DA, I recommend against developing more complex models; keep them judgment-intensive not structure-intensive.  Better to become more skilled at eliciting the judgments and incorporating model output into decision process.

(P. 229 before last para) The commercial landscape of decision aiding consultants is liable to much change, but currently well-established consulting organizations in the field include Innovative Decisions, Inc., Applied decision Analysis, Inc. SmartOrg, inc. Lumina, Inc.

 (p. 229 very end) I have provocatively suggested here that even professional decision analysts make serious errors in single-pass analyses.  I made one such error in the Arctic regulation case study in appendix 9a.  I have not corrected it there, to make a point.  (We uncovered the error in time—through plural evaluation-- and adjusted for it when we reported our findings to the decider).  I challenge colleagues (and students) to find it and let me know.  I will publicly acknowledge the first to find that error (or any others that could affect that decider’s decision).

15.2 Comments

(Final para).  Some errors have already been detected and earned the freebie 2nd editions for the first alert readers, as announced at end of the Epilog. (See corrections above to 4.1, 10.4.1 above, noted by Dennis Lindley and to.  No prize for latecomers, but I’m sure there are more errors to be found. Please let me know (rex.harvard.68@post.harvard.edu).

I will also acknowledge in the preface any other feedback that I use in a second edition.  I would acknowledge really substantial help on the title page (as I did with Pascal Paschoud in this edition), but we would arrange that in advance.

16 GLOSSARY

Extra material to insert

(P. 235. Before terms start.)

Ron Howard, a leading figure in decision analysis, has convincingly urged that many confusing and misleading DA terms (such as “expected”) be replaced
.  I have adopted here many of his suggested terms and translated others (such as “average personal utility” for “expected subjective utility”)
.  The Glossary relates new to old terms.  The substitution may be frustrating, at least initially, for instructors (and some students) who have been brought up on the old lexicon
. 

I very much hope you will bear with me, since I am convinced “uncontaminated” students will benefit significantly, especially if this glossary takes a firm hold.  However, if you prefer to stick with the old terms, you may issue the class a reverse glossary, for the terms you wish to retain.  In particular, you may want to stick with “(additive) multi-attribute utility analysis (MUA)” instead of my preferred “Importance-weighted Criteria Evaluation (ICE)”,but I hope not.   

Bear in mind that no really settled vocabulary exists yet.     For example, “frequency” is still used for “probability” in the extensive Probabilistic Risk Assessment (PRA) community.  This glossary will certainly evolve, with others’ input. 

16.1 Updated glossary
I am periodically revising, adding to and hopefully improving the glossary. The existing book version should suffice for this edition.  However, here is my current update.

Action: committing resources (usually following a choice) (1)

Actual judgment: based on what assessor really knows (10)

(Decision) aid: help with deciding (1)

(Decision) aider: provides DA or other aid to D (1)
Anchor: 0 and 100 (or -100) points on a rating scale (5)
Approximate equivalent (substitute, model): close enough to be useful (4)

APU: probability-weighted average personal utility {expected value} (4)
Single-Aspect model: only models uncertainty or multiple criteria (7) 
(Arbitrary) assumption: an assignment of value or probability, without reference to its realism (e.g. for analytic convenience) (10)

Assessment updating: use of Bayes theorem to revise a probability based on new evidence {Bayesian updating} (3)

Assessor: judger of a factual possibility (3)


Attribute: any property (descriptive or evaluatory) of a possibility {distinction} (3)
Average value: sum of possible values times probability, e.g. AMV (4)
Background knowledge, &: in addition to any specified diagnostic evidence (10)
Base: Interpretation of zero on scale (5) 
Base probability (unconditional prob).

Binary possibilities: two (7)

(Causal) dependence: covariation where direction matters {influence} (10)
Certain equivalent: single quantity judgmentally equated to a gamble (4)
Choice:  selecting among identified options, a phase of decision process (1)
Choice fork: branches are options {act fork} (4)
Civic decision: D takes a private position on a public issue (e.g. government policy) (1)

Clairvoyance: {perfect information} (10)

Coarse model: structurally simple (8)

Coherent: obeys logical rules of consistency (4)
[[Coherence check: judgmentally checking the plausibility of judgments evaluations inferred from other evaluations (11).]] 

Complete model: comprehensively covers all relevant considerations implicitly or explicitly (5)
(Additive) Component: pieces of a quantity (e.g. utility partitioned into additive criteria) (6)
Complex model: elaborate structure (5)
Comprehensive coherence: all of a judger’s judgments are logically consistent; judger is rational (4)

Conditional probability: given some possibility (10)

Conditioned assessment: “It all depends.” (3)

Conditioning possibility: affects uncertainty about another possibility, e.g. contributor (10)

Constituent: interested party on whose behalf D is expected to act {stakeholder} (9) 
Continuous UQ: can have any value on some scale. (7)

Contributor: attribute of interest because it influences some criterion, but is not itself a criterion (5)

Core model: a coarse model addressing directly the target evaluation (10)

Covaries with, covariation: Probability of one possibility varied with value of other possibility{depends on, relevant to} (10)
Criterion: An attribute D ultimately wants more or less of (e.g. wealth) {attribute, objective, intereste} (3)



Culminating prospect: possible places an incremental commitment strategy may lead to (8)
Current base: fixed base at present level (e.g. bank balance) (5)

Current decision: one to be made now, before learning anything new (9)
Current evaluation: decision procedure, including DA, that compares options systematically (cf. recognition primed decision).

D, Decider: Person(s) responsible for making choice, i.e. committing resources. (1)

DA, (Personal) Decision Analysis: evaluating options by quantifying D’s judgments, based on statistical decision theory {Bayesian Statistics} (1)

Decision: Process of determining what action to take (including identifying choice) (1)
Decision rule: procedure, set in advance, for making a prospective decision, in the event of some development (9)

Decision tree: graphic representation of potential developments following a choice (4)
Decomposition: expressing a quantity in terms of other quantities (e.g. net benefit = gross benefit - cost), whence decomposed (quantity) assessment (10)

Definitive choice: once-and-for-all irreversible action—not incremental (8)
Descriptive (analysis): what is; how the world works, not normative {behavioral} (4)

Desirability: Qualitative term for utility
?  Diagnostic judgment: how strongly a piece of evidence indicates that a possibility is true (3) Diagnosticity of evidence of a possibility: probability of evidence conditioned on the possibility: {likelihood} (10)
Disaggregated utility/uncertainty: expressed as some function of criterion impacts/probabilities (6)

Discrete possibilities: can only take on a limited number of values (7)
Discrete substitution: replacing UQ distribution by a few values and probabilities (7)

[Disguised  case]


Dummy option:  unrealistic but analytically convenient option (5) 

Elicitor: determines someone else’s judgment (e.g. of uncertainty or preference) (10)
Emulation: aid that mimics some “expert’s” judgment (1)
Enhancement: judgment made more rational (1)
(Knowledge) Enriched assessment: improved by new knowledge [enriched substitute] (10)
[Entity: any option, fact, judgment, prospect, etc. [item] (4)]
Equivalent (substitute): assessor is judgmentally indifferent between them (to equate){. Equal swap}  (4)
Evaluation: Putting a number to a judgment, not necessarily a preference judgment (e.g. assessing a probability) (1)
Evaluatory: refers to a judgment of preference (5)  
Evidence: information relevant to assessing a possibility (3)
External/Reality check: external to model, based on observed real world {external validation} [external validation] (8)
Factual (judgment, assessment): evaluation, probabilistic or deterministic, of a possibility (3)
Feeder model: a model whose output corresponds to the input of a core model (10)

Fixed base: independent of options (5) 
Flipping probabilities: deriving one set of discrete probabilities from another (10) 
Gamble: choice with uncertain outcome. (4)
Gamble-defined utility: probability in an equivalent gamble between arbitrary “good” and “bad” (4)
Goal:  a state that D prefers to be in, e.g. increase in a positive criterion. (3) 
(Going through the) GOO: Analyzing goals, options and outcomes in a table. (3)
Good/bad anchors: hi/lo anchors for utility rating scale. (5)
Hatched bar: representation of range and central estimate (e.g. mode) of UQ. (7)

(Hi/lo) anchors: arbitrary ends of rating scale (e.g. 0, 100) (5)

Holistic characterization: single description of total possibilities (5)

Hypothetical: judgment: based on a possibility that has not (or not yet) occurred (cf. actual judgment)
 {arm-chair case}(10)

Ideal rationality: perfect analysis of all available knowledge (1) 
[[Ideal impersonal assessment:  based on potential knowledge accessible to everyone, “personal” but not idiosyncratic of any assessor. (10)]]
Impact: difference in outcome (criterion or contributor), due to exercising an option (vs. null option) (5)
Implicit fixed base:  “I’d give her an 8 on beauty” (5)

(Importance) Weights: relative importance of criteria, trading off units {coefficient} (6)

Incremental commitment: at least partially reversible option (8) 

Indicative (of possibility): evidence supports truth of a possibility (Diagnostic) {diagnostic} (3)

Indirect assessment: {decomposition} (10)

Influence sketch: qualitative influence diagram, shows causal linkages between choice and utility (8)

[Information: e.g. evidence]
Informant: source of judgment to be assessed (10)

Input judgment: term to be supplied in a model or inference procedure, from which output is calculated
Inside org. act: action within org (e.g. designing purchasing procedure) {internal org act} (9)
(Institution) executive: D employed by an institution (9)
Internal check: internal to model e.g. by test of technical soundness, science or logical coherence [Theory check, internal validation] (8)

Interested party: affected by choice (9)
IWI, Importance Weighted Impact model: utility (approximate) of options =  sum of criterion impacts times importance weights {linear additive multiattribute utility} (6)

Judger: makes a judgment (3)
Judgment: personal assessment or evaluation (1)
Judgment-intensive model: main analytic effort on assessing inputs (vs. structure) (4) 


Judgmental equivalent (substitute): judger is indifferent between them [equivalent substitute but NOT ALWAYS] (4)
Likelihood; qualitative term for probability
Limited coherence: some of assessor’s judgments are shown logically to be consistent (4).
Logical equivalent: logically consistent [coherent, equivalent/logical substitute] (4)
Measure: numerical attribute (5)
[[Measure: number characterizing the value of an attribute {variable, metric} (5)]]
 (Aiding) method: variant of decision tool (4)
(Natural) Metric: measure of a real quantity (e.g. money) {measure} (5)
Middleman: person or group dealing with aider on behalf of D. (9)
(Decision) mode: Role of decider in relation to decision (e.g. professional) (1)
Model: Mathematical function equated to, or approximating, some entity (e.g. option utility as a function of probabilities and utilities)(1)

Monetary conversion: partitioned evaluation, summing money-equivalent components of criteria scores (6)

[Monotonic]

Multi-criteria model: only addresses conflicting criteria considerations (6)
Multi-possibility: more than two, but not many, e.g. three-possibility [Multi-value] (7)

Multi-tier plural evaluation model: evaluating choice or uncertainty at different tiers of model (8)
[New information (NI): e.g. evidence.
[Node: juncture in an influence diagram or sketch indicating a possibility (round) or choice (box)]

[[Non-equivalent substitute: deliberately distortion, e.g. lower bound (4)]]

Normative: logically coherent, as in normative decision theory, contrasted with descriptive DT (4)
Null option: do nothing (may be a dummy option) (5)

OA, Oral assignment: to be discussed in class-term project only (12)
Objectivist position:  Relies on data-based analysis, rather than on human judgment (1)

Operational analysis: an adaptation of normative decision theory to make it practically useful [prescriptive]
Optimal option: best, highest utility (4)
Optimize: decision strategy to seek optimal option (4)

Option: a possible action to be chosen by D {alternative, deal} (3)
Option base: one option (e.g. null option) is base (5)

Organizational decision analysis: where the organization is treated as the decider (9)

Outcome: D’s prospects if he exercises some option [consequence, impact] (3)
Output judgment: calculated from a model or inference procedure including inputs.

Outside org act: transaction between organization as D and outside world (e.g. to purchase equipment) [external org act] (9)
 Overlap of criteria (redundancy)

Partitioned utility:  disaggregated into additive components (6)
Personal decision: a private decision involving D’s own action (e.g. whom to marry) (1)

Personalist position: Models human judgment (e.g. to maximize personal average utility) {Bayesian}. (1)

(Personal) Probability: judger’s uncertainty, expressed as probability {frequency} (7)

Plausible range: where the bulk (e.g. 90%) of assessor’s experience falls (5)
Plural evaluation: using multiple single-pass evaluations of the same judgment {triangulation} (3)
Plus-minus tally: deriving utility of an option as the sum of pluses/ minuses for each criterion, without explicitly considering relative importance of criteria. [Tally +-/plus-minus] (4)
(Factual) possibility: possible fact, event, quantity, property, proposition (3) [[-> value, event (where appropriate)]]
Possibility fork: branches are outcomes {event fork} [information fork] (4)
Preference dependence: related to value judgments (6)
Preferences: D’s underlying or reported “tastes” (1) {value judgment}
Prescriptive: prescribes action that should be taken (4)
Present equivalent: an amount received immediately as a judgmental equivalent to a future stream (e.g. of money) {present value} (4)

Prior judgment: before some evidence is received (3)
Private mode: decision in private life (personal or civic), i.e. non-professional (1) 

PrOACT:  A DA oriented variant of SDM (?)
Probability metric 0-1 obeying certain formal rules (e.g. sum to one) {frequency} (7)

[Projected: assessment of future  P(f): probability of fact f [or range f] (7)
Probability distribution: probability assigned to all possibilities {mass/density function} (7)

(Probability-weighted) average: sum of all possible outcomes of a gamble times the probability of each {expected value, e-value, expectation, mean} [expected] (4)

Professional decision: made in D’s profession (e.g., as manager) (1)
Prospect: possibility in the future (3)

Prospective decision: one not to be made now, but possibly later; not current. (9)
Psychological field: what’s in a person’s mind (4)
Qualitative analysis: elements are words {verbal, categorical} (1) 
Quantitative analysis: elements are numbers (1) 










Quantity, Q: continuous or quasi-continuous numerical possibility {variable} (7)
Quasi-continuous possibilities: discrete but too many to be worth individuals. Treated as continuous [many-valued] (7)
Range: interval between hi/lo anchors (5)

To rate entity: assign numerical value to an attribute on a rating scale (5)
Rating scale: artificially constructed (e.g. 0-100) for an attribute that has no natural metric. (5)

Rational: advances D’s welfare effectively, based on all D’s knowledge and judgments, constrained to be globally coherent (1)
Rationale: explanation of reasons for an input. (11) 

[[Rationale: note to alert D of reasoning behind assessment or evaluation (10)]] 

Realistic assumption: actual (not hypothetical) belief (10)

Recognition-primed decision: decision procedure that jumps directly from a recognized choice situation to a single option (cf. current evaluation)

Redundancy: More of one criterion decreases utility components of other(s) (e.g. mace and pepper sprays) {double-counting} [overlap] (6)
Reinforcement of criteria (synergy)

Replacement: tool that bypasses and substitutes for unaided judgment (1)
Representative value: single value substituted for segment of distribution (7)

Risk averse: D dislikes possibility of bad outcome of gamble (4)
Risk neutral: D prepared to play the averages; not risk averse (4)
Risk Profile: General representationiof uncertainty, e.g. prob dist (Qual assess chap)
Risk penalty: amount by which average utility is reduced to account for risk, to produce a 
[[Risk premium: amount by which D’s average utility exceeds his CE if risk averse (4)]]

certain equivalent (4)
Roll back: to analyze a decision tree by progressively replacing judgments by logically equivalent substitutes {Folding back} (4)
Satisfice: settle on the first option satisfactory to D (4)





Scale: possible values of a quantity (5)

Scenario: a prospect comprising a sequence of events (7)
(Criterion) Score: criterion or attribute value; to assign a score (5) [(criterion) value] {degree, level}
Sensitivity analysis: testing the impact of changing input judgments on analytic findings (8)
(Tree) sequence: {path} (4)
Set (of possibilities) vs. a possibility: e.g. color is a set of possibilities; red is a possibility within that set (7)
Setting: a possibility that affects an option outcome, but is not itself an outcome (3)
Single-pass evaluation: produces only one evaluation of a given judgment. (3) [Single evaluation]
[[Social utility: attributed to national or other society (10)]]

 (Sole) practitioner: Professional D in “private practice” (9)
Standard base: implicit fixed base corresponding to a normal or average situation (5)
Structure-intensive model: main analytic effort on structure (vs. input) (4)
Structured decision making (SDM) A decision qualitative or quantitative procedure such as PDA [?] 
[[Subjective (personal) probability: idiosyncratic of assessor (7)]]

Sub-rational: less than ideally rational (1) 
Substitute: a hypothetical entity (model, judgment) treated as if it were another entity (4)
Sufficient model: models the minimum of outcomes complexity that permit options to be evaluated (e.g. criterion values) (8)

Surrogate metric: numerical substitute for non-quantitative criterion, etc. (5)
Synergy: more of one criterion increases utility component of other(s) (e.g. left and right shoes) (6)
Target judgment: the object of an enquiry (1)
Tier: level in hierarchy (5)
(Decision aiding) tool: Specific analytic procedure to aid decision {aide} (1)
Uncertainty model: only elaborates uncertainty considerations. [uncertainty-focused] (7)

Unconditional (probability) assessment: based only on what assessor actually knows, not hypothetical (10)
Uncertainty range: within which UQ is assessed with specified probability (e.g. 90%) [margin of error, margin of uncertainty, credible range] (7)
(Scale) unit: 1% of rating scale range (5) [point]
UQ, Uncertain quantity: {continuous variable} (7)

Usable (decision aid, tool): useful to real D {prescriptive} (1) [prescriptive]
(Personal) Utility: any quantified measure of welfare, satisfaction, happiness, etc. for D, reflecting D’s preferences (1) 
(Numerical) value:  number assigned to an attribute (e.g. measure, contributor) {degree} (4)
[Preference analysis]
WA: Written assignment to be submitted--term project only (12)
Welfare: {satisfaction, happiness, good} (1)

































































































































































































































































































~X: not X (10)
[Check Raiffa’s terms in Negotiation Analysis] 
































APPENDIX A: SAMPLE COURSE OUTLINE (Professional – Master’s in Public Policy)

14 sessions @ 2.5 hours

Texts: Required: Textbook “Rational Choice and Judgment” (R)


Enrichment material: Smart Choices (Hammond et al); Value-Focused Thinking (Keeney); Buede and Watson; Clemen.

1a. Course Substance 
End Product 
Illustrative personal caselet (Prolog)

Tools and their use

Private (inc. civic) vs. professional choices

Current decision aiding practice

1b. Teaching 
Alternating technique and practice, hand-in exercises 

Outline

Group Term projects

Materials, Glossary 

Syllabus

Grading: holistic, including mid-term and final

Homework 

Reading: R Prolog, Chapters 1, 2, 2A (Uses).

Exercise: Post
 R1

2a. Term Projects – Stage A 

Group civic policy issue, for oral and/or written presentation at end of term
.

HW: 

Read R12.1 1 (Intro to term project),

Project assigs A1, A2, A3, A4 (Consider problem and choose up groups)

2b. Exploring considerations in a choice
Principles of informal reasoning; facts vs. values

Going through the GOO--Goals, Options, and Outcomes.

Examples

 HW

Read R3 (Exploring issues), 

Exercises: pre R3. 

3a. Term project – stage B

Informal analysis
HW 

Proj B1, B2 
3b. Decision Models I

Quantifying the GOO

When to bother

The practice of decision analysis: extent and impact 

Applications (consulting cases)
Concept of equivalent substitution

Quantitative models

Preview of importance-weighted criteria evaluation (ICE)

 HW: 

R4 (Decision Models), read and pre exercises.

4a. Models II

Decision trees

HW

R4A (Broker example)

4b. Term project – Stage C

Preliminary structure

HW


Proj C1, C2, C3 

5. Option consequences I

Principles, technique

Natural measures; 

 HW: 

R5 through sections 5.4, Exercises 1-8

6. Consequences II

Rating scales

HW

Remainder of R5

7.  Conflicting values 

 Partitioned evaluation

Tradeoffs, monetary exchange, even swaps

Importance-weighted criteria evaluation (ICE)

HW: 

R6

8a. Mid-term Test


Techniques and concepts covered to date

Review previous class, post-mortem following class

8b. Unfinished business or mid-term post-mortem

9. Term projects – Stage D 

Quantitative model

HW:

Proj D1, D2, D3

10. Case: Arctic environmental construction 
Whether to permit BP to build a causeway into the Arctic Ocean

HW: 

R 9A 

11 Choice under uncertainty 

Two, many-valued and continuous facts; probabilities

Maximizing expectations, risk premiums, trees

Substituting few for many-valued assessments

HW: 

R7 (not appendix) 

12.  Factual Assessment (if time)

Direct elicitation

Indirect assessment

Diagnostic updating

Conditioned Assessment

HW:
R 10

13a. Eliciting Values (if time)


Direct


Indirect

HW:
R 11

13b. Personal Analytic strategy 
Model management; 

Plural evaluation

Using model output

Non-equivalent substitution; 

Unreal options: e.g. final vs. incremental commitment

HW: 

R 8

13c. Term project – stage E 

HW


E1

14a. Professional issues

Private vs. professional strategy

Individual vs. institutional behavior

Cognitive issues

 HW:

Read Ulvila and Brown (1988)

R 9

15a. DA Practice 

HW: 

2A revisited

15b. Pitfalls:  How aids mislead (if time)

Paper on misleading aids (Brown 2005)
16a. Misc. Issues 

Where to go next

HW: 

Epilog

 16b. Term Project – Stage E

Integrate 

Oral reports

HW


E1, E2

16c. Wrap-up
One week after last class

Term project – stage F

Group ppr hand-in 


Self-evaluations

APP B: SAMPLE COURSE DESCRIPTION (MPP)
This course teaches basic models of decision analysis, applied especially to public policy issues, such as whether to close down a nuclear plant or abolish the death penalty, or if the Clean Air Act is worth its cost.  There are no course prerequisites, but some background in quantitative methods is valuable.  There is one required text.

The tools are intended to help policy makers to structure their thinking on substantive policy, to improve their own judgments on perplexing and controversial issues, or to validate these judgments to others. Judgments may address choices themselves or the facts and values that underlie them.  They may address conflicting objectives and/or uncertain outcomes, direct and indirect assessment of uncertainty, or combining different ways of looking at a given problem.

Technically, tools are simple variants of decision theory models (including multi-attribute utility, decision trees, influence diagrams, expected utility, and plural evaluation), but no explicit mathematics is used.  Models address a decider’s knowledge, either as it exists or as enriched by new data and analysis.  However, the most challenging and critical skill developed, is application: integrating models into how the decider really thinks about a live choice (not a hypothetical one).  This involves understanding how people currently make decisions and their human context, as well as substantial logical aptitude.

Teaching strategy alternates technique with illustrative application, involving real personal, professional and public dilemmas. Policy cases are drawn from the instructor’s consulting.  As a term project, students model their own judgment of a current public policy decision, singly or in groups.  Grading is based on project, class participation, homework and tests. 

The course was developed by the author, based on thirty years consulting to senior policy makers, interleaved with research on applied decision methodology.  He was trained as a statistician and social scientist, and taught in a variety of professional and academic programs.   

APP C.  SAMPLE TESTS

[With Sample answers and solution notes] 

SAMPLE FINAL EXAM

[As administered to MPP class]

17 Instructions

· Open book. Attempt all parts of question 1 and ONE OF questions 2 or 3.  Pen or pencil.  

· 2.5 hours (150 mins).  Maximum points per question or sub-question are shown in [brackets] and sum to 150 (i.e. you have on average one minute per point to finish on time).  There may be a bonus point or two for an exceptionally impressive answer.  

· If you find a question unclear, make your best interpretation of what it means, state what that is, and act on it.  (Only students whose first language is not English can expect to get clarification during exam).  Otherwise, instructor will only check out any possible errors in the exam that you may identify, correct the wording to be clearer for everyone, if s/he is persuaded it ambiguous. 

[ISSUE THESE INSTRUCTIONS BEFORE EXAM]]

1. College Drinking Ban? [110]

Taime College president Dither (D) is considering whether or not to Ban alcohol on college.  He asks you to help him to decide.  The following table shows D’s judgments about what he says are his most important criteria.  The first column gives the relative importance to D of the criterion; the second is D’s estimate of the Ban’s impact (from –100 to +100).

17.1 D’s Initial judgments








Wt.
Impact

SL: Quality of Social Life for the students:  
2  
-30

[-60

HS: Student Health and Safety:  


5 
+20

 +100
SF: Respect for Student Freedom: 

2 
-40

-80
CF: College Finances: 



5 
+10.  

​+50










-30]

[5] Is D inconsistent when he estimates that Ban will have only a small impact on college finances (CF), yet he considers CF to be of high importance?  Explain.

[No.  Impact is a factual judgment, but importance is a value judgment]

 [8] What do you infer from the fact that only one set of impact judgments is shown, but there are two options to evaluate?  

[Null Option base or current fixed IFF same]

 [8] Perform any calculations on the above judgments that give some indication whether Dither should Ban or Not-Ban?  

[Ban has a slightly better ICE at +10 (see above)]

[ICE Table + action implicn: 6; no penalty for arithmetic; reference to risk aversion: 2 or other relevant comment: 1 bonus] 

 [8] State two possible reasons why the choice suggested in question 1b might not be the most rational, even if D accepts the judgments above. 

· [There may be more criteria than the  four listed  

· Ban evaluation may not be sum of weighted Impacts.  E.g. SL may overlap with HS, so the sum may be overstated by double counting. 

· (“Estimates” of impact may be expected values.  Certain equivalents could be lower if D is risk averse and switch resulting Ban evaluation from positive to negative).]
· Not enough difference to disrupt status quo.
[More crit: 4; other crit 4 or slight diff: 4; bonus for EV]

To firm up his choice, D develops an alternative evaluation approach, a holistic prob model as follows.  
[8]. D would pay up to $10k out of college finances (CF) if he could improve health and safety by one point.  Given D’s initial judgments, how much should he pay to improve Social Life (SL) by one point?  Show any calculations.

[Ratio of importance weights SL/CF = 2/5. So D would pay 2/5 * $10k = $4k.]

[11] D reflects on an IWI analysis based on the judgments table above.  “If these four criteria were all I cared about I would slightly prefer Ban.  However, this analysis doesn’t account for one of my major concerns, Public Relations (PR).  A Ban will boost my standing in the local community and improve the chances that the college Trustees will renew my presidency.  Therefore, the IWI analysis is neither an equivalent nor a rationally enhanced substitute for my thinking about the choice.  So it is no use as it stands”.  Do you agree?  Can D take this PR consideration into account, and make a sound choice, without updating the IWI evaluation?

 [Yes he can.  Since the PR factor improves the case for Ban, which the old IWI already favors, no new analysis is needed for D to prefer Ban.]

a.  [8] Change in state funding is a component of a Ban’s impact on college finances (CF) about which D is quite uncertain. His most likely estimate of the Ban’s impact is an increase of $200k, with a 90% range of uncertainty of $100k to $400k.  Specify a probability distribution with only three possible financial impacts that D could substitute for his actual “continuous” uncertainty. 

[100: 0.1; 200: 0.8; 400: 0.1]

[15] D reconsiders his above judgments.  He now judges that the impacts of all criteria except CF (college finances) cancel each other out, i.e. on balance they favor neither Ban nor Not-Ban.  Therefore criteria other than CF can be ignored.  D’s uncertain estimate of the impact of a Ban on the state-funding component of CF (in dollars) is still as in the previous question 1g.  (You can assume that whatever three-point distribution you gave in the answer to 1g is acceptable as an equivalent substitute for uncertain state funding).   The other component of CF is the cost of enforcing a Ban. D is confident that enforcement cost will be close to $210k and he is prepared to treat that as certain.  D dislikes taking risks with the college’s money.  State whether or not you think D should now Ban alcohol, showing calculations.  

[
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+100    ->  -110 * .1 =  -11
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0

(.8)
-210

+200
->   - 10  * .8 = - 8






(.1)
-210

+400    ->   +190 * .1 = +19











    0



NOT-BAN: 0

EXPECTED CFs are both $0, but Ban is more risky, so Not-ban is preferred]

[Understanding logical interpretation of Decn tree, esp. uncertainty forks not confused with criteria: 6. Negative cost 210: 2.EV (Ban) = zero = Not-Ban:  4. Risk aversion: 3]

b. [8]. Wilde College lifted a ban on campus alcohol three years ago.  The consequences were bad, and by hindsight it was a mistake. Congresswoman Abby Stinence denounced lifting the ban, State funding for Wilde was cut by 20%, there were five alcohol-related deaths on campus, and Wilde’s president was forced to resign, due to bad local press. (However, Wilde did regain its title as Party College of the State).  How, if at all, would you expect D to revise any of his judgments in the initial judgment table impact estimates in the light of Wilde College’s experience?  Explain briefly.

[CF, HS (and PR, but not asked) all improve, by analogy.

 Conceivably, no revision at all, if Wilde’s experience were consistent with D’s judgments for Taime, i.e. could be a mistake for W but not for T, due to differences in their circumstances.]

 [Two basic directions, no other: 8

Last point subtle, deserving bonus point] 

[20] D considers four alternative scales for the HS criterion:

c.       0 = Present HS in the college; 

100 = HS at Idyll College.  (Rated number one on HS in the state).

100 0 = Consequence of Not-Ban option

           100 = 30% improvement in HS over Not-Ban 

(Measured by change in Taime annual accident statistics). 

100 0 = HS at Hades College.  (Rated last on HS in the state).

100 = HS at Idyll college.

100 0 = HS in terrorist training camp in Afghanistan.

            100 = HS required by govt. regulation in US nursing homes

Which scale would use in an IWI evaluation of 

D’s options?  Note one advantage that this scale has over each of the three other scales.

[iii best.  

Vs. I: does not require appraisal of HS unrelated to choice.  So more economical

Vs. ii: 30% improvement difficult to visualize; surrogate may not correspond

Vs iv: more plausible range well suited to assigning relative weights. 

[4 * 3 relevant comment; defensible preference or ii/iii: 3] 

[DIFFICULT FOR STUDENT TO EXPLAIN, EVEN IF HE UNDERSTANDS]

d.  [12] In D’s original table, he estimated the criterion impacts of a Ban “from –100 to +100”.  Does this mean he is specifying three anchor points for the scales, including zero, instead of the usual two (e.g. 0 and +100).  Explain.

No. 

One possibility is: Two of the points (0 and +100, or 0 and –100) are anchors defining the scale; the third is inferred from them.  E.g. non-anchor –10 0 is as much below 0 as +100 is above it.

Another less likely: scales are either –100 to or 0 – 100, but criteria are not inherently positive or negative. E.g. Ban could be either better or worse than No-Ban on any criterion]

[First: 12; second: 8; both: 2 bonus] 

e. [12] “Plural Evaluation” is addressing any given question (like making an estimate) several different ways and combining the results.  Give specific suggestions on how PE could help D to make a choice in this case? (Tip: see Q e)

[The two options could also be compared by intuition, asking an informed person’s opinion, +- tallying, or a probabilistic decision tree (as in q. e).  Individual inputs (impacts and weights) could also be plurally evaluated by intuition etc. e.g. look at statistical studies if cost of enforcing ban.  Resulting multiple evaluations could be averaged.]

[4 for understanding PE; +1 for each approach for PE of choice only;+4 for what to do with PE; bonus 2 for PE of inputs; ] 

[NEW Q TO TEST UNDERSTANDING THAT ANCHORS ARE UNRELATED TO OPTIONS EVALUATED]

EITHER QUESTION 2 OR 3

2. [40] Analytic Strategy (short answers)

Give brief answers to the following part-questions.

a. [8] Your private decisions can be either about personal matters (like career) or about public matters (like laws). What are some differences that might affect how you analyze choices?

[Personal decisions mainly affect just you.  Public choices involve the interests of many segments of society.  This affects how you evaluate desirability.  You could treat desirability for each segment as a separate criterion for your choice.

Usually you care more about personal decisions, so you would devote more effort to deciding].

b. [12] How would you expect to benefit in your professional life from making more rational decisions informally (i.e. without using DA tools)?

[Better make your own decisions, e.g. what career, whether to quit, take on new responsibilities.  Better able to serve employer by helping him to better decisions. This can help your career, e.g. promotion.]

c. [20] Professor Drown is considering how best to grade students in his Rational Choice course, based on five types of information on their grasp of course material: classroom performance, homework assignments, term project contribution, mid-term quiz, and final exam.  D considers two options: 

· IWI: For each student, he may sum scores on individual items/activities within each of the type of information, and treat them as five criterion impacts to weight by importance.  Student grade is determined by an announced IWI procedure. 

· Holistic: He may consider all that he has learned about each student’s mastery of course, including any IWI evaluation based on the above types of information he chooses.  He judgmentally assigns a grade, without justification. 

Compare the practical effects of these two grading practices. For each option note its comparative advantages, if any.  Which do you favor?

[ICE assures balance against instr giving too much weight to verbal performance

Hol gives flexibility over rigidity of ICE. ICE provides safeguards against favoritism and discipline against preconceptions.]

3. [40] Organizational decision analysis (essay).
Think of a specific institutional activity you are familiar with (e.g. a government department, congressional committee, company division).  Suppose your job there is to support the boss in making and/or defending major decisions to his superiors or others.  ,.  Discuss how your use of decision analysis would differ from how you would use it in your own private decisions.   Give specific examples, with just enough background on the organizational context to make them understandable. Pay particular attention to what characteristics an aid needs to have to be useful, in both personal and professional circumstances; and to special problems/dangers with professional decisions.  (If you do not already have relevant job experience, you may do better to opt for question 2 above). 

[Market research department of Martech Consultants, Ltd.
· The desirability of boss D’s options depends on the interests of several parties beyond D himself: e.g. shareholders, board of directors, D’s own boss.  E.g. […]

· D’s amount of discretion is limited by his need to satisfy these.  He also needs to take into account the motivations of other players in the decision process, e.g. colleagues who may 
interfere if they feel their “turf” is being invaded. E.g. […]

· Inputs to the decision come from different people and other sources, which have to be combined.   ODA performs a communication and knowledge organizing function not necessary for a personal decision.  E.g. […]]

[Expect more detail corresponding to stakes than for Q 1 – also Q 2]

SAMPLE MIDTERM TEST

[With one acceptable answer],

Open book. Time 80 mins.  Approximate maximum points per question (summing to 80) are in brackets.  Question points are equally allocated between sub-parts, except where indicated in Q. E

Thus, you might want to spend up to about one minute per point. You earn an additional 5 points if you turn in this paper within 70 minutes, i.e. 10 minutes early.   Non-native-English speakers may ask for language clarification.  Otherwise, if questions are not clear, make your best guess and state what that is.  Write on these sheets, using back of page, if necessary. Bullets indicate where answers need to go.

A [5] Two techniques for characterizing the consequences of a choice are

1. Assigning plusses and minuses to options on each criterion

2. Measuring options on numerical criterion scales.  

· Do they require essentially the same type of judgment?  Explain.

[No.  1 measures a net effect, including both factual impact and value importance.  2 only involves factual impact] 

[Both approaches are essentially quantitative.  Almost no one got this. very key issue.  ]

B. [10] According to the philosophy of this course, indicate by letter which of these propositions is: true, T; false, F; or “it depends”, D (state briefly what it depends on).  

[T/F IS TOO COARSE A MEASURE.  GIVE STUDENT OPPORTUNITY TO EXPLAIN BRIEFLY IN EACH CASE]

· All relevant considerations need to be covered (explicitly or implicitly} in a decision model, for D to treat it as an equivalent substitute for his actual judgment.

[T] [If something relevant is left out, the model’s findings may disfavor the option D really prefers  
· Personal Decision Analysis reduces the role of emotions in choice.

[T. Emotions reflected in value judgments are taken into account, but emotions that cloud logic are reduced] [DIFFICULT]

· If judgments are logically consistent with each other, they cannot be improved by better information

[F.] [Logic and information are two different ways to improve judgment]
· Characterizing the consequences of a choice can only aid decision-making if it is to be used in a quantitative procedure to determine the best option.

[F] [It can illuminate just the factual component of the choice]

A potential advantage of expressing the consequences of an option on a single holistic scale (compared with decomposing the consequences into criteria) is that it reduces the risk of overlooking some considerations (impacts).

[T] [Criteria may not be comprehensive]

[T] A potential advantage of using a surrogate metric to measure the impact of an option on an intangible or complex criterion (compared with a rating scale) is that the impact of the surrogate can be more accurately and easily measured).

[T] [Surrogate is accurately and defensibly measuring what it does measure, 

[D] Depends on what is meant by “accurately and defensibly]

  [Q is not quite clear, may be misinterpreted without proposed 2 additions above] 

C [10].  Indicate by letter whether the author of each of the following statements is making a judgment of fact (F), value (V), choice for himself (CH), choice for someone else (CE), or not clear (F or V, V or CH, etc.).

· I don’t like broccoli

[V][Question of taste, doesn’t imply choice. See next. ]

· I eat broccoli anyway, because it’s good for me.

[CH][It is stating my choice practice.  ]

· Go west, young man!

[CE][Obvious choice recommendation]

· The UK will never join the Euro

[F][The author of the statement is saying something factual about UK choice or behavior]
· Half the viewers polled think Andrea Yates should get the death penalty

[F][Describing fact of someone else’s choice or behavior] 

[DROP ONE OF THESE TWO. SAME ISSUE]

D. [10] US President D is deciding whether to attack Tyrania in two weeks.  State one disadvantage of D using each of these two alternative scales to estimate the impact of this decision on D’s future reputation in history. 

· Scale 1.  Metric, option Base: 0 = D’s approval rating next month if he does not attack; Units = change in this rating if he attacks.  (Rating is % of poll respondents who say they approve of president’s performance).

[Voters’ current approval may not predict future reputation OR

Reputation is more than popular approval OR

Polls are subject to error] 

· Scale 2.  Rating, fixed base: 0 base = President Harding’s reputation; 100 = President Kennedy’s reputation 

[Harding’s reputation, though it was in fact apparently low, is not well known, and therefore meaning of anchor is unclear, OR

Range is too wide or too narrow]

. [It won’t matter too much if D is somewhat outside range, e.g. he could get –10 or +110]

E.  [25] Just before a General Election, Chairman D of End-Run Inc. is considering having End-Run illegally donate $10million to the Repumocrat Party’s Senate campaigns.  If the Repumocrats win a Senate majority--which he thinks as likely as not—he expects End-Run to benefit by [GET BACK] the equivalent of $100M.  If not, he still expects End-Run to benefit by [GET BACK] the equivalent of $2M. 

[“Benefit by” is somewhat ambiguous, but OK if treated the same both times] 

[ADD: THUS HE MIGHT END UP WITH $90K OR -$8K]

· Represent these judgments as a decision tree and show on it the expected return (probability weighted equiv. $) from “investing” or not. 

[“Return” could be interpreted as either including or excluding $10k.  Both OK.]

Net $ change





+$100M (.5)


+$41

INVEST





+$90M



-$10M





+$2M (.5)









-$8M




NO





$0

[15 points] 

[It raises a number of issues: structure of tree, calculation of end positions, probabilities and expected value]

· If all the above input assessments are equivalent substitutes for D’s real corresponding assessments, why might D rationally not choose what appears to be the best option from the tree?

[5] 

[If he is extremely risk averse, he may prefer $0 for sure to a chance of losing $8M, even though he “expects” to gain $41][5 pts]

· End-Run’s shareholders (owners) vote to make the $10M investment.  Chairman D himself recommends not.  Does this difference imply that either is being irrational?  Explain.

[5] 

[D may be more risk averse or he may have an additional criterion—personal embarrassment if the self-serving nature of these comes to light.  This would subtract equivalent dollars from tree end points and therefore from the expected value of investing] [5 pts] 

 F. [20] D, owner of ABC football team, is deciding whether to fire the head coach, C, for making a racist remark.  He wishes to take the following into account:

1.  D thinks it would be unethical to fire C on racist grounds.

2. If D does not fire C, the local press will probably attack D, unless a war in the Mid East diverts their attention.  

3.  Bad press will probably reduce game attendance, (which is not important to D in itself), but cause D painful embarrassment

4.  If C is fired, it may break ABC’s winning streak. 

5. Winning boosts ABC’s standing (national ranking), which D cares about greatly.

6. Standing increases attendance, which makes more money for D. 

Based on these statements] list all D’s distinct choice criteria, i.e. not double counting any of the other criteria –corresponding to D’s ultimate goals, (i.e. not just contributing to an ultimate goal) suggested by these statements.  

[IMPROVE FORMAT OF QUESTION, SO STUDENTS KNOW WHERE TO WRITE WHAT.  MOVE 5 POINTS HERE FROM Q. E]

· Write a label (1-3 words) for the criterion; which statement(s) suggest it. 

Propose a scale for any just ONE of the criteria, i.e. specify for it: 

Whether fixed or option base; 

description of 0 situation (base); 

metric or rating scale; 

either units of measurement (metric), 
OR

 a description of the +-100 anchor point (rating)

[Ethical lapse; 1; option base; result of not firing = 0; rating scale; -100 = incremental ethical lapse from fixing a game.

Personal embarrassment; (2) 3; fixed normal base; 0 = usual level of embarrassment; 2 and 3; -100 = embarrassment from public airing of a game fixing.

Standing: Fixed base.  0 = bottom of the football league; 100 = top of the league. OR

Option base; units difference between successive rankings e.g. 11->12

Money: Metric, option base.  0 = $ (annual earnings) if don’t fire; units = $]

[Common error was squeezing exactly one criterion out of each statement, rather than digesting all 6 statements and inferring 4-5 criteria from them.]

[INSTRUCTOR OVERALL COMMENT TO STUDENTS

: In spite of unclear wording, answers seemed a reliable indicator of relative grasp of material between students.  (Students who got them right usually got others right too).   Unnecessary words, like repeating question, made me wonder if you thought it might substitute for correct content.  I’d welcome comments on my planned question changes. Roughly speaking, I’d expect an A student to get 70+ points (out of 85), a C or F student to get 40-.  Latter, in particular, should make sure they understand my comments, the “model” answers, and why I inferred poor grasp from answers I gave low marks to, and come to see me if not.] 

[GUIDANCE ON DESIGN OF FUTURE TESTS

Reassign points to add to 150.  Make questions more specific to course material rather than test general analytic skills and intelligence.  Make sure credit doesn’t depend on correct previous answer. Make sure point is made in text and exercised in asgs. E.g. ok to ignore criterion impact that would only reinforce choice before]

.

18 REFERENCES

18.1 Organizational

The references are heavily loaded with my own works.  That is because the book presents my personal perspective on how best to do DA, which draws on my research into topics that I have developed a special interest in.

There is surely much other relevant and valuable literature, of which I am regrettably unaware, but I trust others will fill that gap.  I have focused here where I have most comparative advantage.  Furthermore, there are fruitful decision-aiding approaches other than DA, which others are better qualified to expound.  
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18.1.1 Comments on individual refs

Watson, Decision synthesis: Basic principles, esp. first three chapters.  Somewhat logically challenging.

McNamee, Clemen, Matheson:  Good solid MBA texts, but business application.  More technical detail than you need. Select by chapter headings and skim selectively.










� Indeed, this book is located in Wiley’s Systems Engineering series, which led to its being marketed initially in journals and conferences for mathematicians and the like, who may have little professional interest in aiding real-life activities.


� E.g. Checkland (1993), Mintzberg et al 1976, Lindblom (1993)


� E.g. Hogarth (1987), Klein (1989), Gladwell (2005), Kahneman et al. (1982)


� E.g. Russo and Shoemaker (2002), Kepner and Tregoe (1997), de Bono […]


� Saaty 1980


� Etzioni (2004)


�. Churchman et al. (1957), Morse (1970), Blackett (1962)


� Collins (2005), Drucker (2004), Heller (1998), Brower and Leon (2005)


� Dror (1971), Quade (1975)


� Baron and Brown (1991)





� Schlaifer 1969


� By NY Obesity Research Center. Reported by Stanley Heshka in the April 20, 2003 JAMA. 


� Brown, forthcoming


� Howard (2004)


� E.g. Jackson Grayson (Head of the Federal Price Control Board), Bob Glauber (Assistant Treasury Secretary), Andrew Kahr (financier), Stephen Watson (Principal of Henley School of Management).  


� Klein 1989


� de Bono 1970


� Just as classical and alternative therapies are now being offered together in medical group practices.


� Howard RA “Speaking of Decisions”  Decision Analysis.  [?] 2004; 


� Brown RV [?] Decision Analysis 2004.


� It is like switching to the metric system or, more ominously, the failed attempt to replace English and other messy languages with more rational Esperanto. 


  


� E.g. “likelihood” in statistical theory.


� Assessing P(H) from P(P (D) and P(H|D) and P(H|~D).�tc  \l 2 "Conditioned assessment = Assessing P(H) in terms of the probability of some condition and conditional probabilities of F given the condition"�





� e.g. P(D) and P(H|D), from probabilities conditioned in the other direction, i.e. P(H) and P(D|H)�tc  \l 2 "Flipping conditional probabilities = procedure for deriving probabilities conditioned in one direction, e.g. P(D) and P(H|D), from probabilities conditioned in the other direction, i.e. P(H) and P(D|H)"�





� P(H|D)  = P(H) * P(D|H) / P(D) �tc  \l 2 "Uncertainty updating = use of Bayes theorem to revise a probability in the light of new evidence, P(H|D)  = P(H) * P(D|H) / P(D) (“Bayesian updating”)"�





�  Chapter exercises are divided into pre and post. Pre exercises are assigned at the previous class and discussed at following class.  There is no pre assignment for first class.    


� For non-professional courses, there would be a personal choice issue for written paper end term.


� Non-prof courses identify personal choice with two options
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