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Abstract .

Applied decision theory (ADT) is a powerful and useful logical tool.  However, a decider D should rarely rely on the output of an ADT model alone when facing a real dilemma.  
ADT’s benefits include:
· It defines a totally rational choice that D can aspire to. 
· It can help D approach that ideal by testing for coherence some quantified judgments of uncertainty and preference, fitted to the contents of his mind at the time. 
· ADT training can educate D’s informal reasoning.
Limitations include:
· Feasible ADT models may not capture D’s mind-contents accurately or completely enough to improve on unaided judgment.
· Other decision tools, especially in combination, may usefully add to or replace ADT models. 

*****
“Decision Analysis”
Meaning
Normative decision theory is a test of coherence.  It comprises norms that logically derive some quantified judgments from others.  It determines whether a decider D’s preference among actions is consistent with his[footnoteRef:1]  factual and value judgments, represented numerically.  In particular, it checks whether his preferred action maximizes his “expected” (probability-weighted”) utility[footnoteRef:2], but it does not specify what he should do if it doesn’t. [1:  Read “he” as “he or she”, etc.]  [2:  Suppose you are considering running for President.  You assess .1 probability of winning, and you value winning (on some utility scale) at 90, losing at 20 and not running at 40.  Then your expected utility for Run is (.1 x 90) + (.9 x 20) = 27.  Since this is less than 40, Don’t Run should be favored.  If your direct judgment is, however, to Run, you are logically incoherent.  Decision theory doesn’t tell you which judgments to change and therefore whether you should Run or Not.  ] 

 
The term “decision analysis” might be thought to mean any analysis involving decisions.  That could be either descriptive decision analysis--how people do now make decisions--or prescriptive decision analysis—how people could make better decisions.  The term “decision analysis” is commonly (and misleadingly) taken to mean the special case of prescriptive decision analysis that use models that obey decision theory norms (such as decision trees).  I prefer to describe this type of analysis as “applied decision theory (ADT)”, and to reserve “prescriptive decision analysis (PDA)” for any analysis whose purpose is to prescribe decisions.  This essay discusses where – and how -- ADT is and is not most useful.
High hopes – modest success.
In the 1960s, I was a junior member of the original Raiffa-Schlaifer team at Harvard that developed ADT as a management tool for executives[footnoteRef:3] [1].  I was convinced (as many were at the time) that the irresistible logic of ADT would soon dominate decision-aiding everywhere.   That has not yet come to pass.  ADT still plays a significant but much more limited role than we had thought.   All the early ADT pioneers who left academia to become influential deciders themselves (which is most of them)[footnoteRef:4] tell me that they never use ADT explicitly, but that their informal decision-making owes much to their ADT training.  In fact, I generally advise consulting clients not to use quantified ADT on their real dilemmas, unless the stakes are very high (as in some business and government decisions) and unless the analysis can be done with unusually high levels of effort and skill.  [3:  See Appendix A]  [4:  Including, Bob Glauber (under- secretary of the Treasury), Ed Zschau (manufacturer and congressman.), Andrew Kahr (financier), Arthur Schleifer (restaurateur) and Jackson Grayson (head of the Federal Price Control Board).] 


My cautious view of what ADT can usefully do has evolved over some 50 years of extensive and varied experience[footnoteRef:5] of testing, applying and adapting it for use at the highest levels of government and business [2], and, more recently for private decision making [3].  This has led me to a much more modest, but by no means discouraging, view of the practical value of ADT in enhancing a decider’s judgment and decision making.  I believe that ADT has had, and will increasingly have, a major role in enhancing decision practice, if not in the explicit form we had envisioned.   [5:  See biographical note at the end of this essay.] 

The decision aiding task
D’s object can be thought of as getting “from here to there”, where “here” is how D acts now and “there” is how he should act.  Psychologists have described “here” (i.e. the nature of unaided decision processes and their flaws) [4].  Statistical decision theorists have specified “there” (i.e. the normatively ideal process) [5].   However, there has been much less progress on how to get from “here” to “there”.  
Overall objective – rational action
D’s life-long satisfaction is determined in large part by his actions (the other part is beyond his control).   Arguably, D wants his actions to be “rational”, i.e. to make best use of what he knows and feels.  However, rational decision-making may not be his best way to get “there”.  His actions may not be deliberate -- like when he takes his hand off a hot stove -- and those that are deliberate may not result from his conscious decision.  A youth does not decide to “do drugs”; he takes the first puff of a cigarette mindlessly.[footnoteRef:6]  The issue then is: what conscious decisions can ADT aid, i.e. improve the resulting action—and how[footnoteRef:7]? [6:  It may help him take more rational action to give him an electric shock whenever he takes a puff than to enhance his decision skills, but we are not in the shock therapy business.]  [7:  I will treat rational choice as the prescription of rational action.  However, the wisest decision may not produce the most rational act.  The best is the enemy of the good.  The ideal act may be to commit to daily exercise; however, the wisest decision may be to go jogging whenever your partner does (say, two or three times a week), because you might actually do that.  ] 

The substantive basis of rational action
The basic task of aiding D is to infer wise action (including information gathering) from his “mind-contents”.  Those may include thoughts, feelings, anticipations, recollections and misgivings (often quite jumbled) and they may change at any time, with or without outside input.  
Type of prescription – the province of ADT
I only hope to contribute to some aspects of prescription – notably choosing among identified options.  Arguably, improving this skill will do as much for your life satisfaction as any current educational intervention – and substantially more than geography, calculus and the rest of the traditional school and college curriculum[footnoteRef:8]. [8:  However, there may be even more valuable innovations to be made in core education, such as in interpersonal relations.] 

The ultimate target -- Ideal choice 
My position is that, whenever D has a dilemma, he has some ideal choice, if he but knew it.  Statistician Dennis Lindley has said “coherence is all -- inside every incoherent person there is a coherent person struggling to get out"[footnoteRef:9].  This ideal concept helps D to consider separately the room for improvement in his decision quality and the scope for reducing that room[footnoteRef:10].   [9:  There may be some question whether people really want to achieve coherence, but I posit that they will benefit if they do. ]  [10:  Analogous to the construct of “perfect information” in planning factual research.] 

Existence of ideal
The existence of ideal choice is controversial, but we all seem to talk as if we believe in it.  We comfortably say “D should know better than to do X”[footnoteRef:11] implying that D has an ideal choice, which he has not acted on[footnoteRef:12].  This intuition appears to be quite universal, which persuades me there is something to it.   [11:  We more frequently hear “D should have known better than to do X”, but that assessment may be contaminated by hindsight.  However, the point is unaffected.]  [12:  If D’s mind-contents shift erratically from one moment to the next, so will his ideal judgments.  Such inherent instability presumably limits the usefulness of any decision aid.] 

Decision theoretic interpretation
Normative decision theory (NDT)[footnoteRef:13] offers a promising interpretation of ideal choice.  If D’s judgment is quantified as probabilities, utilities and option ranking, if he is coherent, he should prefer that option with the highest probability-weighted average of outcome utilities[footnoteRef:14].   NDT does not, however, specify how any incoherence should be resolved, or whether D should adopt the direct or indirect choice.   [13:  Defined by the Savage axioms [22]. ]  [14:  See example in footnote 1.] 


 Initially, different subsets of D’s judgments (extracted from his mind-contents) may imply different choices and therefore be potentially incoherent.   Ideal choice constitutes “super-coherence”, where all possible judgments that characterize D’s entire mind-contents cohere.  To verify this coherence, all relevant mind-contents would have to be quantified (e.g. as probabilities and utilities) and be reconciled  (in some kind of “best fit “[footnoteRef:15]).    [15:  For example,  by characterizing initial judgments by how firm they are (say, as second-order probability) and adjusting most the most “shiftable” [6].] 

Factual v s. value judgmental ideal
These ideal conditions are more readily met for the factual than for the value components of choice.  D’s ideal current factual judgment (probabilities) could, in principle, be determined by everything he has ever learned, by means of “ultimate” Bayesian updating of some initial judgment.  [footnoteRef:16].  [16:  This would require something like positing prior probabilities and likelihood functions at birth, and progressively updating them with evolving evidence.  However, I would expect that the mass of information that D normally accumulates should swamp any “prenatal” assessments.  We know that people persist in serious misjudging the weight of evidence, all through their lives, and also prone to overweight or over generalize particular experiences, which is why they don’t, in practice, approach ideal factual judgment.] 


 The concept of ideal value judgments is more controversial.  Psychologists argue that D does not have any inherent preferences, because they are constructed, not uncovered[footnoteRef:17].  However, ideal choice does not require that preferences be stable, only that they exist at the moment of choice (whether constructed or not).  This is a much weaker condition, but it is by no means trivial, unless constructed preference is tightly bounded.  The construct of ideal value judgments “of the moment” may be a “good enough” approximation to reality for practical purposes[footnoteRef:18].    [17:  Psychologist Daniel Kahneman: “How could an agent who is susceptible to framing effects have underlying coherent preferences?” (Private communication, 2010).]  [18:  “There” may not be a precise spot, but rather a vicinity that is compact enough to be useful.  This is analogous to using a compass for planning travel, even though the magnetic north pole is moving and therefore somewhat indeterminate. Vicki Bier notes (private communication, 2010) that “ideal space” would normally exclude dominated options, but I think the bounds can be drawn a more tightly. ] 

ADT as an approximation to ideal choice
Given that ideal choice conforms to a normative decision theoretic model, the obvious path for D to approach this ideal would be to create a model that obeys those norms, i.e. ADT.  In that case, D would express his choice as a function of probabilities and utilities, elicit them and pick the option with the highest expected utility.  That would  be the conventional “decision analysis” approach.
 ADT representation of any defensible reasoning
Virtually any defensible line of reasoning that D might use to improve his choice could be represented as an ADT model.  For example, “projection” reasoning (based on what D can do, what he thinks might happen and how much he would like it) can be represented as a decision tree, which specifies options, their outcomes and outcome utilities.   “Analogy” thinking could be represented as the ratio of two probability distributions[footnoteRef:19].   [19:  For example, if D is considering buying a house, he might reason informally: “Houses like have previously gone for about $300k.  In the present downturn, I expect I could get it for about 20% less.”  He could formally express this reasoning as current price = past price x proportional change, assess each component probabilistically and calculate the implied product probabilistically. In the above presidential bid example (footnote 2), I might express my probability of a win (in an ADT model) as the fraction of first time presidential bids that succeed, times a probabilistic factor which reflects how different I think my bid is.] 

Defects as decision aid
However, as practical decision aid, ADT is subject to potentially crippling defects[footnoteRef:20].  It may only draw on a small part of all D knows and feels, and it may mis-measure what it does draw on.  ADT is only a test of “partial coherence” among some of D’s mind-contents, as measured (though it can be a productive step toward approximating the super-coherence of his ideal choice)[footnoteRef:21].  D inevitably draws on only part of his usually messy mind-contents to specify the sub-set of judgments called for in ADT, and he may not adequately elicit them[footnoteRef:22] . [20:  See example in appendix B ]  [21:  In the Presidential run example (footnote 2), your probability of winning could be distorted by campaign euphoria, and your utility for winning could be inflated by overlooking knowledge you have about the downside of being president.]  [22:  Brian Mancuso notes (private communication, 2011) that the very process of quantifying mind-contents may significantly change them (q.v. Heisenberg‘s uncertainty principle in quantum physics). ] 

Inadequate sole aid
In fact, I have come to believe that explicit ADT is not usually the way to go, at least on its own, with some significant exceptions (see next section) – a view shared by some leading scholars[footnoteRef:23].    As a result, the resulting ADT model often brings D no nearer to his ideal choice than his unaided intuition. Moreover, the cost and training of effective modeling may not be worth the effort[footnoteRef:24].   [23:  Kahneman”…around 1973 both Amos Tversky and I thought … that DA would conquer the world. .  …   I tried to implement a version of it for … the Ministry of Foreign Affairs in Israel….    The abject failure of that effort was quite informative, and I have been skeptical ever since … Relative to what we believed forty years ago DA has certainly failed.  But of course many of the ideas of DA are part of good practice in decision making” (private communication, 2010).   I have received similar comments from decision scholars Stephen Watson (co-author of Decision Synthesis and Richard Zeckhauser (co-editor of Wise Choices).]  [24:  See simple example in Appendix C.] 

ADT usefulness
Although I hold that deciders rarely do – or should – rely on ADT modeling alone to improve their decision-making, it still has a major contribution to make to decision-making.  Indeed, I have argued – and still do – that it belongs at the core of anyone’s basic education [13][footnoteRef:25].  [25:  Empirical research appears lacking on whether the ADT- trained does, in fact, fare better than others.  ] 


Formal decision aid.  
There are certainly dilemma situations that do call for the explicit use of ADT, though never without a cross check from intuition, at the very least.  Formal ADT can be useful when 
1. The choices are clear cut and one-off, but the evaluation is perplexing. [footnoteRef:26]  [26:  E.g. whether or not to bid on a complex weapons procurement.] 

2. Cognitive factors distort informal reasoning (for example, in emotion-laden situations)[7]
3. The stakes are high enough to justify substantial effort  (i.e. there appears significant risk of a regrettable choice)
4. Repetitive situations where an  initial heavy ADT effort can be cheaply adapted in others’ similar dilemmas (such as whether to buy or rent a house, or choose a career )
5. As an  automatic decision rule for future urgent contingencies (e.g. for a ship to take evasive action given evidence of an incoming torpedo) [footnoteRef:27] [27:  E.g. popular “SIGI+” computer program for choosing careers, developed by ETS, the SAT people.  However, rigid automatic decision rules to be applied in the future may become dangerously out-of-date.  In the 1950s an automatic soviet nuclear response to misleading evidence of a US attack was apparently countermanded at the last minute by an insubordinate Russian general.] 


Relevant factual judgments
Although the total process of choosing an action usually takes more than ADT modeling alone, important parts of that process can be sub-contracted almost entirely to elements of the ADT armory.   In particular, probability theory can effectively and singlehandedly aid D’s factual judgment.  For example, Bayes theorem[footnoteRef:28] is regularly and successfully used to update uncertainties in the light of new evidence [24].   However, D usually needs to augment – or replace -- ADT modeling when D comes to use that enhanced assessment to select action. [28:  Decision theory is often referred to as “Bayesian statistics”, as if that were all there is to it. ] 


ADT as education for informal decision-making
The underlying logic of normative decision theory is powerful stimulus to improved rationality.  Useful informal guidelines conform to the ADT logic of coherence (though they may not be derived or expressed in that form). 

The right kind of training in ADT (not radically different from many current MBA courses) can greatly educate D’s ability to reason informally and to draw effectively on decision aid of all kinds.  Training in decision theory and its logic educates informal decision making.[footnoteRef:29]  [3] Those of us who have been heavily involved working with ADT often use it for informal guidance.  It is particularly helpful in prompting certain aspects of decision reasoning, such as:  [29:  Robert Schlaifer, the initial driving force in the development of operational ADT tools later acknowledged that their main value was as “mental hygiene”.  I understand that even Howard Raiffa, the father of decision analysis, now shares the view that ADT mainly benefits decision making as an underlying philosophy (private communication, 2011).  Psychologist Herb Simon has observed that, although experts (such as chess grandmasters) normally decide by pattern recognition, they acquire their expertise as novices by deliberately comparing options (as in ADT).] 

a. Understanding choices available at subsequent decision points.
	b. Capturing the dimensions and scale of possible outcomes
	c. Focusing on key events and more accurately assessing their impact

Hindsight explication.  
Regardless of how D originally comes to a decision, backfitting an ADT model to the choice and evaluating its plausibility can be a valuable check on its soundness.  In particular, the transparency of an argument facilitates second-guessing by others and reviewing separable pieces of it.   The most common use of ADT, especially in business and government, appears to be to justify action to others, for example, to defend contentious regulatory decisions in court or to justify business decisions to regulators [8].

Decision tasks outside ADT scope.  
However, I believe that the quality of our actions depends on capabilities other than those   required for comparing options, which is the distinctive province of ADT.  Critical decision skills that ADT does not directly address include:
	a. Carefully defining and enriching the set of immediately available actions.
	b. Acting on what has been decided.  (E.g.  Keeping New Year’s resolutions.)
c. Devising an implementation strategy.
Meta- decision aiding strategy.  
If not by sole reliance on ADT, then how does D proceed in order to make more rational choices than his spontaneous intuition and informal reflection?

Non-ADT ways to approximate ideal decisions.  
Drawing on decision making approaches that do not remotely resemble ADT often gets D much closer and more cheaply to his ideal than ADT.  Such approaches include alertness to cognitive flaws, pattern recognition, heuristics, analogy to past successes and failures, “sleeping on it” [footnoteRef:30] and even medication to enhance concentration.   [30:  Recent neurological research suggests that  sleep does improve decision-making [21]] 

Plural evaluation.  
Plural evaluation, i.e. combining decision-aiding approaches, certainly including unaided judgment is almost always a good idea.  ADT can be part of the mix.  For example, from a single ADT model D might note the option with the highest expected utility.  If it conflicts with his intuition he reconciles any difference.  D may progressively add more ADT models, or elaborations of the same model, or non-ADT evaluations, and reconcile them.  In the limit, D will have used and reconciled enough alternative evaluations to incorporate all his mind-contents.    
Conclusion
Role of ADT in Prescriptive decision analysis
To help deciders make wiser (and more defensible) decisions, in both their private and professional capacities, I have advocated here a certain kind of PDA.   It leads the decider toward ideal personal judgments that are defined by the logical norms of statistical decision theory.  However, PDA does not necessarily involve ADT, that is, the construction of quantitative models that themselves obey those norms.  Instead, it calls for integrating a variety of reasoning aids into the decider’s intuitive and informal decision-making judgment.  ADT would be included in that mix if the dilemma in question justifies substantial effort and if an adequate analytic capability is available.
ADT future evolution.  
The ADT state-of-the-art is not yet very advanced [17], but is still well ahead of much current ADT practice (which does not appear to have made much recent headway in teaching or implementation[footnoteRef:31]).   [31:  [Ref?]] 


There is no reason ADT should not mature satisfactorily in the normal course of things.   I expect ADT practice to develop so as to better replicate, and then improve upon, unaided decision-making [9].  Trial and error in practice should eventually winnow out ineffective approaches through natural selection.  [footnoteRef:32].   [32:  Cam Peterson, a leading ADT exponent (and my ex-boss), used to exhort us “Model simple, think complex!” For example, favor plural over mono-evaluations – see appendix B – and simple or modular models over complex integrated models {23]] 

Resistance to change
Resistance to radical developments in PDA comes from two very different quarters. The more temporary one is age-old technical inertia, in the “decision analysis” establishment[footnoteRef:33], comparable to the earlier resistance of frequentist statisticians to ADT “decision analysis“.  [33:  The initial ADT methodology developed at HBS [1] included “decision tree rollback”, which figured in well-known published case studies [18].  It took the intervention of a leading decision theoretician for a decision science journal to publish a critical challenge to this practice [19], over the objections of a DA area editor.] 


A more impervious impediment is political inertia.  Disinterested rational deliberation can threaten all kinds of institutional status quo, whose defenders show no signs of giving up their vested interests without a fight.  They have candidly acknowledged, with eerie uniformity, that it can lead students to “the wrong conclusions” [footnoteRef:34]. [34:  Fundamentalist parents have complained that teaching decision skills to grade-schoolers might challenge their religious faith.  Faculty in a British Environmental Science Department would not entertain teaching PDA, on these grounds.  A surgeon who feared that it would “cost him money”, if patients could make an informed decision not to have expensive surgery.  Back in Soviet days, in a comparable incident, the Rector of Leningrad University (Petrovsky, a celebrated scholar) told me they had taught non-doctrinaire sociology for a while, but the students “kept coming to the wrong conclusions, so we dropped it”.] 

Central impediment
The major current impediment to ADT improving on how people already make up their minds is the difficulty of modeling D’s typically messy mind-contents.   Wise unaided Ds process their mind-contents effectively in a way that is fluid, interactive, iterative, adaptive [20], parallel[footnoteRef:35] and sub-conscious.  They interleave incremental actions with evolving information.  This process is quite unlike – and not necessarily inferior to-- common ADT practice, which consists essentially of discrete serial steps, focused on choosing deliberately among specified options.  [35:  The way our computers process data has rapidly been migrating from serial to parallel processing.] 

Cautious advocacy
Critics of the PDA strategy that I am advocating fall largely into two camps: those who reject ADT and those who whole-heartedly urge its wide-spread use (as commonly implemented as “decision analysis”).  As a decision technician, not a scientist, my position is somewhere in between.  I only urge decision aid to be well-enough grounded for practical purposes.  Public policy scholar Granger Morgan has argued that good decisions depend on bad science [10].  In combination with usually inexpensive non-ADT methods, singular or plural ADT will usually help improve a decider’s rational decision-maker, subject to cost-effectiveness constraints, in any particular dilemma.

My fervent hope is that well- trained and motivated decision scientists will emerge to take up the challenge of advancing useful PDA art and science.   The training would need to include both descriptive and prescriptive decision science as well as real world application experience[footnoteRef:36]. I am not sure that such PDA exponents yet exist and I don’t know of any existing training program that has the right interdisciplinary orientation and balance to create them. [36:  My own background lacks proper grounding in the descriptive part. ] 


Summary findings
All the judgments and actions of any decider D would be totally consistent if he were perfectly rational.  Quantifying the contents of D’s mind (at decision time) as a coherent set of probabilities, utilities and preferred actions would then conform to decision theory norms.  It would constitute be a model of ideal judgment, for a real D to aspire to.  However, the best way for D to approximate this ideal may not be to rely on a “decision analysis” model that obeys those norms, i.e. on ADT (applied decision theory).  ADT models only test for the coherence of some quantified factual and value judgments, which can only be imperfect and incomplete readings on most Ds’ unstructured mind-contents.   It takes extraordinary skill and effort for a single ADT model to improve on D’s unaided thinking.  Other decision aids (such as “cognitive vigilance”, heuristics and “sleeping on it”) may better help D to make more rational decisions – especially in combination.  ADT may be a useful part of that mix and the probability theory feature can be invaluable in making relevant factual judgments.  However, ADT’s main usefulness lies in educating D’s informal decisions (by internalizing decision theory norms), in confirming his initial judgments, and in validating decisions to others.

I would welcome constructive feedback on these thoughts at rexvbrown@gmail.com.

Biographical note.
The writer was a founding Council Member of the Decision Analysis Society and was once listed as among the most cited of “Bayesians” [25].  He was Chairman of Decision Science Consortium Inc., consulting to business and government executives.  That experience has been discussed in the popular media [11].  He periodically held faculty appointments in related disciplines, including Harvard (Business), London (Psychology and Statistics), Michigan (Management), Cambridge (Engineering) and George Mason (Public policy).  In 1968 he received the British Institute of Statisticians applied statistics award.  He is author of Rational Choice and Judgment.

APPENDICES
Appendix A -- Institutional choice.  
My argument here has referred primarily to individual, not institutional, decisions.  To say that an institution itself “has” an ideal choice, we must treat it as a “unitary actor” and be prepared to say things like “Ideally AOL would not have acquired Time-Warner”.  This requires attributing values to an organization, which is certainly a stretch[footnoteRef:37].    Factual judgments would have to be attributed to a human assessor (possibly technical staff), not to the institution.  Alternatively, a manager can be treated as an individual decider whose private criteria include institutional impact. [37:  Economist Amartya Sen argues against the existence of institutional values, but acknowledges that some kind of “revealed preference” can be inferred from institutional action (private communication, 1994).] 

 The motivation for aiding institutional decision is greater than for private decisions, because the cost of error is greater. Indeed schools of business and public policy are the main market for ADT courses. There was talk that that HBS, the cradle of decision analysis, would be reintroducing decision analysis, after dropping it for several decades, but nothing has so far come of it.  ADT there has been largely replaced there by “cognitive vigilance” [16] as decision aid to be taught.

Much (perhaps most) of the institutional demand for ADT appears to be, not to make better decisions, but to justify them [8].  ADT is particularly well-suited to this purpose, because it can be accomplished just by changing just a few numbers.
Appendix B: A Cautionary Fable
The pitfalls of mono-analysis – i.e. basing decisions solely on a single ADT or other analytic effort -- can be illustrated by an extreme hypothetical example.  It is based on a notorious “trial of the century”, where a sports star was acquitted of murdering his wife and a friend.

Suppose – contrary to fact – that the defendant has been convicted.

Judge Idio:  Mr.   Stimpson, you have been found guilty of the premeditated murder of two people.  Have you anything to say before I pass sentence?
Stimson:  I based my homicide decision on responsible scientific analysis.  According to US environmental regulations, the value of a human life is around $20M, so the social cost of my murder option was some $40M.  I projected  that world-wide popular interest in the ensuing trial would be so keen that some 100M people would be prepared to pay on average $10 each not to miss the gripping entertainment it would generate (which, as it happens, it did).  That represents a social value of $1B.  That gives a benefit–to-cost cost ratio 100 to 4, which is surely a fantastic bargain for society.  Surely my act deserves reward not punishment?
Judge: I cannot fault either your assumptions or your logic.  Therefore, instead of punishing you, I commend you for your public spirited action, which I trust will be an inspiration for other high-minded citizens.  

This fanciful scenario dramatically illustrates two common – but less easily detected -- flaws in the practice of basing a decision solely on a single ADT (or other) analysis.     
1. Incomplete use of mind-contents.  Mr. S ignored critical considerations that he could have easily extracted from his mind.  Simple intuition would have instantly alerted him that he knew, unshakably, that the murder was not a socially responsible decision.  If he were still in any doubt – unlikely in this extreme case -- he could reconcile the inconsistency between intuition and model by noting that the model omitted a critical criterion: the “undesirable” precedent of condoning murder judicially.  The massive negative impact of murder on that criterion would certainly overwhelm its entertainment value.
2. Mismeasuring judgment.  Mr. S had also – but less critically -- underestimated the cost of a life lost due to murder, which in his more considered judgment would exceed the $20m applicable to an environmental accident. 

A single ADT model – even much more complex that this – could not be relied upon to adequately pick S’s brain.  His unstructured mind would not lend itself to the necessary accurate quantification.  In resolving a more realistically difficult dilemma, where D’s ideal decision is not so glaringly obvious, this kind of reasoning flaw, due to mono-analysis, could seriously misdirect his choice – and frequently does in ADT practice. 

Appendix C: Simple illustration of ADT pros and cons

Here is a illustration of the promise and cautions of ADT logic, using arithmetic as a simple variant.  

Suppose you need to decide whether you should buy more fruit for dessert.  Your initial estimate, based on general impression, is that you have 20 fruits. But, on second thoughts, estimate that you have 9 apples and 15 pears, or a total of 24.  Naive “decision analysis” would you make 24 your new total estimate.  

However, that may not be wise.  If you reconcile the three numbers to be consistent, you can expect to come closer to your ideal total with a revised estimate somewhere in-between -- say, 23 (if you have more confidence in the decomposed estimate).    

But, in reality (unknown to you) you may have some unused knowledge, which would figure in your ideal estimate, that would pull your ideal estimate below even the first 20.   If you had thought of it you would recall that the bag of fruit weighed 30 lbs. and you judge the fruits weigh on average ½ lb.,  This gives  a third estimate of  15 fruits (30 x ½).  If this estimate were firmer than the other two, it would pull your ideal fruits estimate below either (if you have no other unused knowledge), say 18.

So, generalizing: intuition give you one estimate (20); mono-evaluation [term?] ADT would give another estimate (24); plural evaluation would give you sounder one, promising to get closer to your ideal (23); your ideal (unbeknownst to you) might actually be outside the range of all three (18).
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