1
1

Subjectivity in Multiple Criteria Decision Analysis

return to papers menu

return to Olson’s home page
David L. Olson
Department of Management

University of Nebraska

Lincoln, NE  68588-0491

Dolson3@unl.edu
(402) 472-4521

ABSTRACT

This paper considers multiple criteria decision making in light of subjective philosophy.  The continuum between objective and subjective is examined, arguing that subjective views are a fact of life in decision making.  The rational-deductive philosophy seeks to attain objectivity.  Critiques of the normative rational-deductive view are given.  The potential of incorporating subjectivity in multiple criteria decision making is discussed.  Two alternative multiple criteria methods (image theory and verbal decision analysis) are demonstrated as possible means of supporting more subjective views of implementing multiple criteria decision making.
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Subjectivity in Multiple Criteria Decision Analysis

1. Introduction
Multiple criteria decision analysis has evolved from economic theory (cost/benefit analysis), applying mathematical modeling in attempts to support decision-making involving tradeoffs.  Multiple criteria analysis has had many successes, but deals with a very difficult problem area.  Modeling works best with objective measures.  But human preferences are difficult to measure objectively.  It is hard to analyze many tradeoffs involved in decision making, especially in times with so many uncertainties presented by environmental considerations, by the need to be more inclusive and consider the desires of more groups, and when the complex systemic features of interrelated economies and businesses are involved.


Henig and Buchanan (1996) called for efforts to increase objectivity in multiple criteria analyses.  There is a natural preference in the operations research field for as much objectivity as possible.  However, following the position suggested by Kersten and Noronha (1996), this paper argues for consideration of having modeling accommodate human decision making rather than humans accommodating modeling.


The paper begins with a discussion of rational objectivity in the context of multiple criteria analysis.  Critiques of the rational normative philosophy are presented, with the intent of arguing for more subjective views.  This is followed by discussion of the objective/subjective continuum.  The implications of various degrees of objectivity/subjectivity on multiple criteria decision making are considered, followed by discussion of methods to incorporate subjectivity in multiple criteria modeling.  Some modeling approaches, such as AHP, incorporate subjective input.  Approaches such as soft systems methodology have been incorporated in recent multiple criteria methods to support the subjective process of modeling formulation.  Two additional approaches to incorporate subjectivity are demonstrated with a simple multiple criteria problem.

2. Rational Objectivity

Rational objectivity has been used as the basis of the analytic-deductive approach of Descartes and Leibniz (Churchman, 1971), based on the contention that there is an objective truth common to us all, and that therefore all truths can be deduced a priori.  Rational by this strict definition would mean that decisions were consistent with proven truths.  

Modeling decision making usually begins with a mathematical expression of the preference function of the decision-maker, a formal approach.   Rational economic decision makers are assumed to follow certain behavior patterns: they are value maximizers, always preferring more to less, but sometimes at least at a diminishing rate on a continuous scale of value (Debreu, 1959).  However, later philosophical systems (for instance, the pragmatism of James, 1907 and Rorty, 1991) contended that rational decisions can be reached without definitive arguments for or against.  Rational behavior is basically other people doing what we expected (Nozick, 1993).  In competitive environments, rationality by this definition would be fatal.  Rational is a relative term.  If everyone in a group (such as a conference of academics sharing a narrow interest field) share the same Gestalt, they can talk to each other and convince themselves that a rather complex set of assumptions reflects the real world.  Those outside the group probably view rationality quite differently.  Flanagan (1984) listed the formal ideals in logic (impartiality, consistency, and objectivity) as standards for all rationality.   However, the more outside views that are allowed into the group, the less likelihood that these formal ideals are shared.

Two broad approaches can be taken to reconciling the formal ideal model to observed reality.  The first is to assume that the formal ideal model is right but incomplete.  The solution is thus to make the model more complex.  Nozick (1993) stated that economists and statisticians have developed elaborate rational theories in order to preserve theories in light of observed reality.  We tend to discount the future and to discount probabilistic information.  Discounting can be used to rationalize any result.  Many studies have identified limitations with rational economic models.  Goldman (1986) cited Tversky’s (1969) work about systematic and predictable economic intransitivities, as well as MacCrimmon's (1968) reports of violations of most of Savage's postulates.     


De Sousa (1987) cited the Concorde fallacy as an example of irrational decision making based on the formal logical ideal with respect to sunk costs.  Because a great deal had been invested, the cooperative effort to build a supersonic passenger aircraft proceeded after rational economic cost/benefit analysis indicated that it was irrational.  Yet the plane is a technological achievement, as well as an achievement for Franco-Anglo cooperation.  How many great cultural works would have been built based upon rational decision analysis?  In addition to the seven wonders of the ancient world, the cathedrals of medieval Europe, the Great Wall of China, the Taj Mahal, St. Petersburg, Mayan pyramids, the Alhambra, and the Palace at Versailles might all have fallen to the axe of cost/benefit analysis.  Possibly from some perspectives they were counterproductive.  But we would all be cheated had they not been built.  


Nozick (1993) held that rationality depended on the reasons for holding a position, and that it was natural to think of rationality as a goal-directed action.  Goals are different from preferences.  They involve standards of attainment that may not be optimal (at least if they are attainable). Goals can be used to filter, providing humans the ability to cope with decision problems involving the complexity of large numbers of (or in mathematical programming, infinite) alternatives.  That is the approach used in screening discrete sets of alternatives, and in preemptive goal programming models.  These methods have been quite effectively applied, although many would argue for seeking true optimality.

3. Critique of the Rational Normative View

There have been other criticisms of the rational normative view. Within the field of economics, Morgenstern (1972) cited thirteen problems that normative economic theory did not satisfactorily address in his opinion. Georgescu-Roegen (1954) discussed things that real decision-makers do to cope with problems not addressed by normative utility theory. Georgescu-Roegen argued that cardinalist utility relies on two unwarranted assumptions: the irreducibility of wants, and perfect knowledge. Wildavsky (1997) noted the high levels of uncertainty that decision making involves. We may not even be confident of our own preferences, as these depend on complete understanding of the effects of our actions. Without complete knowledge, it is not possible to optimize. We use whatever understanding we have, including that of the expected reactions of others to our actions. Wildavsky suggested incrementalism (Lindblom, 1959; Lindblom and Braybrook, 1963) as the appropriate approach to dealing with environments with high levels of unknowns. Incremental change can be superior to system optimization, because optimizing models may assume too much, leading to dangerous change. 

Simon (1979) observed satisficing behavior on the part of many business decision-makers. While not endorsing this behavior, Simon did suggest that rational, normative optimization was not appropriate in some business decision-making contexts. Kahneman, et al. (1982) found that human decision-makers often rely upon heuristics violating the rational utility procedure when faced with tradeoffs. MacCrimmon and Wehrung (1968; 1988) published a detailed study of things that real executives do to cope with difficult tradeoffs, again at variance with the rational normative view. Executives were found to have different aversion to risk, depending upon if gains or losses were at stake. They modified risk through information gathering, bargaining, delay, and delegation. They also did not settle for choices presented to them, but sought to reframe decision problems by creating superior alternatives. Thus, real decision makers were found to operate in an environment settling for the best information they could get, realizing that the cost of gathering complete information was too high, or time to gather it unavailable.  The conclusion was that experienced decision makers in real environments could outperform unrealistic theoretical models.
Zey (1992, 1998) identified ten underlying assumptions of rational choice models, and discussed the implications of each.  
(1) Our own welfare depends on the welfare of those for whom we care.  
(2) Altruism holds clear value for many of us.  
(3) A broad definition of rationality is tautological and irrefutable, in that an imaginative analyst can construct value-maximizing choice for any action.  Humans have been observed to react differently to risk when given the frame of expected gain as opposed to the frame of expected loss. 
 (4) Value is subjective in that it varies across individuals. Relationships of trust are difficult if the parties involved are expected to be completely self-interested.  
(5) Objective measurement is often beyond human understanding, due to complexity, or time limitations.
(6) Utility is subjective, yet rational choice theorists rationalize martyrdom by placing a value on sacrifice, leading to logical absurdity.  
(7) Myrdal (1979) pointed out that rational choice models themselves have to use subjective values for efficiency, productivity, and growth.  
(8) Group decision-making is growing in importance, making the idea of free will difficult to support.  
(9) What is rational for one group is quite likely to be irrational for another group.  
(10) Market economies are not unitary systems, but rather a collection of many subsystems consisting of many interacting groups.

 The implications of this broader view of decision making within organizations is important to decision support and group decision support. Management science and operations research focus on models, ideally on optimal models, of organizational decision problems. However, models by their very nature leave things out. The idea of a model is to mathematically express the essential nature of the problem, assuming away inconsequential aspects of the problem. The difficulty arises in that it is often convenient to assume away the complicating bits of reality, or those parts of the system that are difficult to accurately measure.  Focus on decision support should provide some means of including information that can only be expressed subjectively.

If an aspect of a system is complicated or difficult to measure, that does not mean that it is not critically important. The production aspects of an automobile manufacturing operation are usually precisely measured. The marketing aspects of demand are critically important, but very complex and difficult to measure (they depend on the response of people to changes in design features as well as price). Automobile producers that focus their decision-making on the production aspects of their system are doomed to failure. Marketing is critical, and automobile firms have spent great efforts in measuring aspects of marketing as well as they can. However, there still are many subjective aspects important in marketing decisions.

4. The Objective/Subjective Continuum

A key part of philosophy is man's search for truth.   We realize that we have our inherent biases, and we try to overcome these tendencies to believe what we want to believe.  Webster's dictionary defines objective as having reality independent of the mind (Daellenbach, 1996).  De Sousa (1987) referred to objectivity as explaining by something real, other than by thoughts or propositions.  This relates directly to philosophy, with one school (the analytic-deductive school of Descartes and Leibniz in Churchman’s 1971 framework) seeking to develop knowledge through rigorous proof, and another school (Hume, Locke) believing only what could be sensed.  Kant considered the objective to involve universal and necessary conclusions (analytic), and the subjective to involve particular and sensed observations (empirical).  Objective is a word we all believe in, truth unblemished by human intervention for ulterior motives (such as those used in marketing, politics, or negotiation).


The quest for objectivity is, however, usually thwarted.  Polanyi (1958) contended that we use apparent objectivity as a crutch, trusting that we can be relieved of all personal responsibility for our beliefs through objective criteria of validity.  To avoid subjective believing, objectivity requires a “specifiably functioning mindless knower.”  One is reminded of U.S. courtrooms, where a set of rules and precedences are used to shelter raw truth from juries in the name of justice.  Nozick (1993) cited the attempts to eliminate the personal preferences, prejudices, moods, and partiality of judges in order to attain objectivity.  To the contrary, Polanyi takes the position that personal knowledge is worth more than strict objectivity.


The prevailing conception of science is elimination of the personal and subjective, and the attainment of the objective.  But attempts at perfect objectivity in the name of science have often failed.  Polanyi (1958) cites the case of the 18th century British Astronomer Royal, Nicholas Maskeleyne, who dismissed his assistant for persistent recordings of star passages that were over half a second longer than Maskeleyne’s own measures.  Twenty years later Bessel confirmed that the assistant was simply systematically measuring in a different manner.  Individual variations in perceptive faculties are now widely recognized. Theoretical objectivity assumes that we all measure the same way.  Both the researcher and the laboratory assistant were perfectly objective and consistent, but in their own manner.  Certainly in multiple criteria decision making studies involving environmental matters, there are long time frames, high levels of uncertainty, and vast disagreement on risk levels as well as on attribute measures.  History also provides many cases where objective analysis might fail.  At Waterloo, Napoleon had a strong, experienced army, facing allies that were scattered, disjoint by language and led by diverse personalities.  An objective analysis would probably predict Napoleon would have won at Waterloo.  The fact that he didn't is a cause for great interest (probably one reason the incident is so widely studied).  


Subjectivity is defined as feelings, ideas, and thought.  Popper (1972) called the subjective behaviorist, psychological, sociological, and causal.  Subjective concepts include words, meaningfulness, definitions, and undefined concepts.  Things that are in the mind of a human, but not precisely expressed so that another human would necessarily interpret described concepts in the same way.  Popper proposed the critical method as a means to eliminate error in an attempt to regain objective growth of knowledge.  That approach recognizes the need to cope with subjective information, while also recognizing its inherent unreliability.


One of the problems of objective analysis is that many things are measurable in varying degrees of subjectivity.  Life is not a set of formulas to solve.  Each of us will get different answers should we attempt to apply such a system of formulas.  We cope with complexity and lack of easily measured concepts subjectively.  Further, preference, by definition subjective, is a major element of multiple objective analysis.


Group preference is even more problematic.  Since every person may hold different beliefs, and there is only one truth, group consensus clearly does not prove truth.  The interest of all is clearly not the interest of each.  Nor can coordinated plans be expected from a totally democratic group.  The only way to operate in a group environment is through compromise, which Nozick (1993) points out is precisely what objective principles are not supposed to do.

5. MCDM Implications

In the context of multiple criteria decision analysis, the ideal of MAUT is total objectivity.  The method uses precise lottery tradeoffs expressed in terms sufficiently abstract so humans can't see precisely what the impact of their selections would be (so that they don't bias the measures of their personal preference by their personal beliefs).  This is combined with measures of the utility scales of attainment on each criterion, ideally based on objective measures of attainment.  Howard (1992) referred to those who would change the underpinnings of decision analysis as heretics, and referred to those who allow the decision-maker to avoid the dictates of logic as members of cults.  Subjective scales can be used, but MAUT purists avoid them as much as possible, even if it adds years to the analysis.


At the other extreme, AHP is designed to quantify the subjective - providing a subjective scale of measure in the words equal, moderately more, substantially more, and so forth.  This seems to the author to be the essential difference to me between MAUT and AHP.  


Many in operations research seek to be as objective as possible (as do Henig and Buchanan, 1996 in the MCDA field).  While total objectivity would be convenient, it is not always attainable to a sufficient degree to enable required decision making.  Attempts to obtain objectivity are often thwarted by measurement difficulties, by problem complexity, and by time limitations.  It is the lot of humans to have to cope with subjectivity.  Recognition of the need to support the process of multiple criteria analysis is demonstrated by interactive support to construct preference analysis in MACBETH (Bana e Costa and Vansnick, 1997), and including the strategic options development and analysis system in one recent multiple criteria system (Belton, et al., 1997).  These implementations are in line with Kersten and Noronha’s (1996) view that approaches to support subjective analysis are needed, for at least some decision contexts.

6. Alternative Multiple Criteria Methods

In addition to the subjective tools already mentioned, two frameworks offering support to subjective analysis are discussed.  The methods are demonstrated with a scenario to select a nuclear dump site (Olson, 1996).  Criteria considered include cost, expected lives lost, risk of catastrophe, and civic improvement.  The hierarchy of objectives is shown in Figure 1:

                            Overall


          Cost      Lives Lost      Risk    Civic Improvement

Figure 1: Objective Hierarchy
Cost is measured in net present value in billions.  Expected lives lost reflects workers as well as expected local (civilian bystander) lives lost.  Lives lost are expected value calculations over the life of the project from both construction and operation.  Risk is measured in the probability of a major catastrophe, such as an earthquake, tidal wave, flood, etc. that would expose radiation.  Civic improvement is measured objectively in an estimate of the number of families whose housing would be upgraded from their current levels.  The alternatives available are given in Table 1.  Measures on each criterion are given in objective measures to reflect best theoretical practice.

Table 1: Criterion Measures
	
	Cost (billions)
	Expected Lives Lost
	Probability of Catastrophe
	Civic Improvement

	Nome AK
	39.548
	61
	0.0165
	312 upgrades

	Newark NJ
	98.467
	143
	0.0002
	68,472 upgrades

	Rock Springs WY
	58.930
	41
	0.0036
	4,138 upgrades

	Duquesne PA
	60.156
	39
	0.0069
	20,653 upgrades

	Gary IN
	69.693
	86
	0.0027
	56,847 upgrades


The initial problem solution is presented using SMART, using these objective measures based on anchor values, which are considered in the development of weights.  Swing weighting (Edwards and Barron, 1994) provide an attempt to obtain weights with at least a degree of objectivity.  The results of the swing weighting process might yield a set of weights, scores, and values as shown in Table 2.

Table 2: SMART Analysis

	
	Cost (billions)
	Expected Lives Lost
	Probability of Catastrophe
	Civic Improvement
	Value Score

	weight
	0.089
	0.556
	0.333
	0.022
	

	Nome AK
	0.991
	0.564
	0.175
	0.003
	0.736

	Newark NJ
	0.026
	0.007
	0.990
	0.685
	0.675

	Rock Springs WY
	0.685
	0.707
	0.820
	0.041
	0.552

	Duquesne PA
	0.664
	0.721
	0.655
	0.207
	0.468

	Gary IN
	0.505
	0.386
	0.865
	0.568
	0.351


The value scores can be used to rank order the alternatives based on SMART analysis.  The MAUT model provides cardinal value scores that can be used to precisely rank each alternative (accurate as long as all measures of importance are included, measurements are accurate, and preferences are independent and accurately measured).  The author’s position is that the existence of this combination of conditions is dubious at best.


The analytic hierarchy process provides a verbal subjective scale to measure both attribute utility and relative attribute weights.  This approach if obviously more subjective.  It also is felt to be more inaccurate by many.  AHP proponents would argue that relative inaccuracy depends on the context.

5.1 Image Theory

Image Theory (Beach, 1990; 1993; Dunegan, 2003) utilizes framing of decisions to allow quick decision making necessary in contexts where many options need to be considered, or where time is limited.  It is well known that humans respond differently to situations framed in different manners (Tversky and Kahneman, 1987).  Image theory provides a broader view of decision making, focusing on images of desired states, the actions needed to attain these desired states, and the current status resulting from previous efforts to attain desired states (Beach and Lipshitz, 1993).  This approach would focus on identifying the context of the decision, and selecting alternatives that best matched views of how they might be attained.  Image theory would be highly compatible with the concepts of decision support systems, seeking to provide decision-makers with key information and tools, relying upon human judgment for decision choice.  


Image theory is probably most useful in the structuring phases of multiple criteria analysis.  For instance, the official analysis may have been based on the four measures provided in the data set above.  But these were selected from the official perspective.  In nuclear siting problems, there are many parties who feel strongly about the matter.  For instance, local citizens may hold very strong opinions once they realize the site will be located near them.  They might want additional criteria to be considered, such as preservation of cultural artifacts endangered by construction, or equity in that the interests of lowly populated areas should not be sacrificed to make more populated areas more comfortable.  Political progress has always had to consider a variety of perspectives.  For instance, in democratic legislative bodies, the support of at least 50 percent of the voting members need to be obtained, usually through persuasion that a proposal is sufficiently in the interests of the voting member’s constituents.  Image theory would utilize the perspectives of ALL voting members to identify concerns with a  proposed site.  A simplified example for our nuclear dump site scenario could be as shown in Table 3:

Table 3: Image Theory Criteria

	Interest Group
	Criteria Reflecting Concerns

	Government
	Cost, lives lost, risk of catastrophe, civic improvement

	Nuclear Industry
	Permanent storage of nuclear waste, nuclear power demand

	Local Citizens
	Equity, cultural artifacts, employment

	General Population
	Nuclear power generation safety, transportation risk, low-cost electricity


Image theory in this context would thus make the analysis more complex, as it solicits the views of more participants.  Measures (objective or subjective) would be required for all of the criteria considered important.  This would mean more analysis would be required.  It is also highly likely that the criteria of strong concern to one group would be directly conflicting with the concerns of other groups.  This makes the decision more problematic than it would be for a centralized decision-making authority.


Another aspect of image theory relates to the political process of obtaining support.  Even those who hold strong views in favor of objectivity have to sell their ideas.  The way in which results are presented has clearly been demonstrated to affect the result.  While analysts should seek objective presentation, politicians are experts at subjective framing of cases.

Mitroff and Linstone (1993) proposed viewing decision problems from three perspectives: technical, organizational, and people.  Tradeoffs support decision making in the technical perspective, but compromise and bargaining are more effective in the organizational perspective, while beliefs and creativity prevail in the people perspective.  Uncertainty is anathema to those in the technical perspective, and uncertainty in decision problems tends to be dismissed as unmanageable, or is replaced by probability estimates.  However, humans aren’t that good at dealing with probability estimates.  What-if exercises develop the capability of dealing with surprises, such as hedging or crisis management.  In the organizational perspective, reaction to problems typically begins with stonewalling.  From the people perspective, there is a tendency to ignore complex feedback loops, to discount the future, and if no problem is immediately experienced, threats tend to be disregarded.  Actions available to improve systems performance include decoupling problems in the technical framework, transforming problems in the organizational framework, and including all needed perspectives early in the planning stages of problems in the people framework.

Image theory is a process consideration, not necessarily affecting the numerical methodology used.  It is Singerian in Churchman’s (1971) framework, providing a means to sweep in new perspectives of the decision problem.  Instead of providing numbers, it offers a means to identify problems that might motivate design of improved alternatives, to obtain a broader base of support for a decision, and ideally provided all a forum to express their concerns.

5.2 Verbal Decision Analysis

Verbal Decision Analysis (Larichev and Moshkovich, 1997; Larichev, 2001) uses qualitative data for decision environments involving high levels of uncertainty.  This method utilizes controlled pairwise comparisons of tradeoffs among conflicting criteria in order to identify the decision maker’s preferred solution option (Berkeley, et al., 1991; Andre’eva, et al., 1995; Larichev, et al., 1995; Flanders, et al., 1998).   This method is much less data intensive than multiattribute utility theory, relying upon the subjective assessments of the decision maker at a strategic level.  Tradeoffs of robust data (Larichev, 1992) are used to elicit decision maker preference.


Verbal decision analysis vastly simplifies the decision problem by stressing what is important.  Precise but meaningless measures are discarded to focus on broad concepts of importance.  For instance, uncertain estimates of $58.930 billion and $60.156 billion could be treated as equivalent.  This means that lengthy and data-intensive measures to identify miniscule differences can be foregone if the relative tradeoffs can be identified with less precise input.  Such input is shown in Table 4.
Table 4: Verbal Decision Analysis Criterion Measures

	
	Cost 
	Expected Lives Lost
	Probability of Catastrophe
	Civic Improvement

	Nome AK
	Moderate
	Low
	Very High
	Low

	Newark NJ
	Very high
	Very Low
	Very Low
	Very High

	Rock Springs WY
	High
	Very Low
	Low
	High

	Duquesne PA
	High
	Very Low
	Medium
	Medium

	Gary IN
	Higher
	High
	Low
	Very High


Screening can be used to eliminate all alternatives but two.  For instance, expected lives lost should not be very high, and expected risk of catastrophe should be less than high.  This eliminates Nome and Newark, reducing the set to three options.  With the elimination of very minor measure advantages, Rock Springs now dominates Duquesne.  Therefore, the focus of the analysis is between the Rock Springs and Gary sites, as shown in Table 5.  

Table 5: Initial Tradeoff Among Selected Alternatives

	
	Cost 
	Expected Lives Lost
	Probability of Catastrophe
	Civic Improvement

	Rock Springs WY
	High
	Very Low
	Low
	High

	Gary IN
	Higher
	High
	Low
	Very High


Rock Springs has relative advantages on cost and expected lives lost.  Gary has a relative advantage on civic improvement.  Decision-makers would be faced with the tradeoff shown in Table 6:

Table 6: Tradeoff Specifics

	Rock Springs Relative Advantages
	Gary Relative Advantages

	Cost reduced from higher to high
	Civic improvement increased from high to very high

	Expected lives lost reduced from high to very low
	


If decision-makers have enough information to clearly make a choice, the analysis will have been completed.  Given the weights on criteria, it seems quite probable that Rock Springs would be selected here.  If, however, the tradeoff is still difficult, one of the choices can be improved to match the other, with an estimated cost of improvement.  For instance, the Rock Springs site lacks the civic improvement offered by the Gary site.  This is due primarily to the number of families living in substandard housing.  To match the Gary measure, more people would need to be moved into Rock Springs, and provided with work.  The estimated cost of doing this could be provided to give decision-makers a basis for comparison.


Verbal decision analysis simplifies by focusing on important differences.  It becomes subjective in that it foregoes meaningless and inaccurate measures of the obvious.  By focusing on comparisons of final candidate alternatives, verbal decision analysis can be classified as Hegelian in Churchman’s (1971) framework.

6. Conclusions
Multiple attribute analysis can be applied using varying degrees of subjectivity.  Henig and Buchanan (1996) presented arguments in favor of objectivity.  We concede to their arguments that it is appropriate to be as scientific as possible in real decision-making.  However, our counterargument is that subjectivity is something we have to live with.  We cannot prove the best possible answer in complex societal decision analyses.  We can seek to understand the system in question as much as possible.  Subjective judgment can be applied to enable reaching better decisions.  Dewey (1916) argued the need for both subjective particulars and objective rationality.  We have demonstrated two approaches to incorporating subjective judgment into multiple attribute analysis.  There are of course others.  Probably the most significant is soft systems analysis (Checkland, 1982), which is useful as a tool in structuring complex systems.

Adopting mathematical assumptions makes it possible to develop theorems about how people should behave.  Rationality is often a concept used to justify convenient mathematical assumptions.  Such assumptions include the concepts of Pareto optimality, seeking to minimize distance to the ideal point, and unsaturated desire for some good.  First, Pareto optimality (inferred from always preferring more to less of a good) is valid in many contexts, but of questionable value in dynamic problems if used to eliminate alternatives where new criteria might be added.  In the example given above, one alternative was eliminated using the Pareto rule.  The argument is that this rule should be used carefully.  Second, minimizing the distance to an ideal point is often used if no preference information is available, but there seems no compelling reason to expect a decision maker’s preference to point in that direction.  Lastly, saturated desire for some good is often empirically observed, even by people who seem otherwise rational.  In the words of Nozick (1993), economists assume wealth-maximization.  This paper contends that this assumption is made for mathematical tractability, not because it represents all rational decision makers.


The concept of preference is as involved as the concepts of probability and statistics. Habermas (1981) held that feelings and desires can only be expressed subjectively.  Morgenstern (1972) felt that it was hard to accurately identify preference (even revealed preference), and found indifference curve analysis to be inaccurate.  Churchman (1971) took the more radical position that objective preference orderings were absurd.  


Judgment is at the heart of human decision making.  Hegel (1873) considered judgment to be subjective.  If a decision were to be made objectively, one should simply adopt the alternative with the greatest calculated utility value.  Even the field of multiple criteria decision analysis has adopted the "decision support" view that human decision-makers should be entrusted with the final decision Every model is imperfect.  Models do not include all factors.  Even the most careful attempts at objective measurement will inevitably involve some inaccuracy. We accept much of the information given out by leading centers of publicity, and rely on recognized authority for most of our judgments of value.  Polanyi (1958) stated that we must accredit our own judgment as the paramount arbiter. Some subjectivity is required.  This is the human condition.

REFERENCES

Andre’eva, Y., Larichev, O., Flanders, N. & Brown, R. (1995). Complexity and uncertainty in Arctic resource decision: The example of the Yamal pipeline. Polar Geography and Geology 19: 22-35.

Bana e Costa, C.A. and Vansnick, J.-C. (1997). Applications of the MACBETH approach in the framework of an additive aggregation model. Journal of Multi-Criteria Decision Analysis 6(2): 107-114.

Beach, L.R. (1990). Image Theory: Decision Making in Personal and Organizational Contexts, London, Wiley.

Beach, L.R. (1993) Making the Right Decision, Englewood Cliffs, NJ: Prentice-Hall.

Beach, L.R. and Lipshitz, R. (1993). Why classical decision theory is an inappropriate standard for evaluating and aiding most human decision making. In Klein, G.A., Orasnu, J., Calderwood, R. and Zsambok, C.E. (Eds.) Decision Making in Action: Models and Methods Norwood, NJ: Ablex Press, 21-35.

Belton, V., Ackermann, F., and Shepherd, I. (1997) Integrated support from problem structuring through to alternative evaluation using COPE and VISA. Journal of Multi-Criteria Decision Analysis 6(3): 115-130.

Berkeley, D., Humphreys, P., Larichev, O., and Moshkovich, H. (1991). Aiding strategic decision making: Derivation and development of ASTRIDA, In Y. Vecsenyi and H. Sol, eds., Environment for Supporting Decision Processes, North-Holland, Amsterdam. 

Checkland, P.B. (1981). Systems Thinking, Systems Practice. Chichester, UK: John Wiley and Sons, Inc.

Churchman, C. W. (1971) The Designing of Inquiring Systems, New York: Basic Books.

Daellenbach, H.G. (1996) Comments to ‘Solving MCDM problems: Process concepts’ by Henig and Buchanan. Journal of Multi-Criteria Decision Analysis 5(1): 15-16.

DeBreu, G. (1959). Theory of Value: An Axiomatic Analysis of Economic Equilibrium, New Haven, CN: Yale University Press, sixth printing, 1975.

De Sousa, R. (1987). The Rationality of Emotion,  Cambridge, MA: The MIT Press, fifth printing, 1997.

Dewey, J. (1916). Democracy and Education, New York: Macmillan.

Dunegan, K.J. (2003). Leader-image compatibility: An image theory view of leadership. Journal of Business and Management 9(1), 61-77.

Edwards, W. and Barron, F.H. (1994). SMARTS and SMARTER: Improved simple methods for multiattribute utility measurement. Organizational Behavior and Human Decision Processes 60: 306-325.

Flanagan, O. (1984). The Science of the Mind, second edition,  Cambridge, MA: A Bradford Book, sixth printing,1997.

Flanders, N.E., Brown, R.V., Andre’eva, Y. and Larichev, O. (1998). Justifying public decisions in Arctic oil and gas development: American and Russian approaches, Arctic 51(3): 262-279.

Georgescu-Roegen, N. (1954). Choice, expectations, and measurability. Quarterly Journal of Economics 68(4): 503-534 (1954).

Goldman, A.I. (1986). Epistemology and Cognition, Cambridge, MA: Harvard University Press.

Habermas, J. (1981). The Theory of Communicative Action, Vol. 1: Reason and the Rationalization of Society, T. McCarthy, trans., Boston: Beacon Press, in English 1984.

Hegel, G.W.F. (1873). The Science of Logic, trans. W. Wallace, Oxford: The Clarendon Press, trans. 1975.

Henig, M.I. and Buchanan, J.T. (1996). Solving MCDM problems: Process concepts. Journal of Multi-Criteria Decision Analysis 5(1): 3-11.

Howard, R.A. (1992). Heathens, heretics, and cults: The religious spectrum of decision aiding. Interfaces 22(6): 15-27.

James, W. (1907). Pragmatism, Amherst, New York: Prometheus Books, current publ. 1991.

Kahneman, D., Slovic, P., & Tversky, A., eds. (1982). Judgment under Uncertainty: Heuristics and Biases, Cambridge, UK: Cambridge University Press.

Kersten, G.E. and Noronha, S.J. (1996). Comments to ‘Solving MCDM problems: Process concepts’ by Henig and Buchanan. Journal of Multi-Criteria Decision Analysis 5(1): 12-15.

Larichev, O. (1992). Cognitive validity in design of decision-aiding techniques. Journal of Multi-Criteria Decision Analysis 1(3): 127-138.

Larichev, O., Brown, R., Andre’eva, E. and Flanders, N. (1995). Categorical decision analysis for environmental management: A Siberian gas distributing case. In J.-P. Caverni, M. Bar-Hillel, F.H. Barron and H. Jungermann, eds., Contribution to Decision Making, North-Holland, Amsterdam, 255-286.

Larichev, O. and Moshkovich, H. (1997). Verbal Decision Analysis for Unstructured Problems, Kluwer Academic Publishers, Boston.

Lindblom, C. (1959). The science of muddling through, Public Administration Review 19: 79-88.

Lindblom, C. E. and Braybrook, D. (1963). A Strategy of Decision Policy Evaluation as a Social Process, Glencoe, IL: The Free Press.

MacCrimmon, K.R. (1968). Descriptive and normative implications of the decision-theory postulates. In K. Borch and J. Mossin, eds., Risk and Uncertainty, New York: St. Martin’s.

MacCrimmon, K. R. and Wehrung, D. A. (1988). Taking Risks: The Management of Uncertainty, New York: The Free Press.

Mitroff, I.I. and Linstone, H.A. (1993). The Unbounded Mind: Breaking the Chains of Traditional Business Thinking, New York: Oxford University Press.

Morgenstern, O. (1972). Thirteen critical points in contemporary economic theory: An interpretation. Journal of Economic Literature 10: 1163-1189.

Myrdal, G. (1979). Against the Stream: Critical Essays on Economics, New Yorkj: Pantheon.

Nozick, R. (1993). The Nature of Rationality, Princeton, NJ: Princeton University Press, paperback 1995.

Olson, D.L. (1996). Decision Aids for Selection Problems, New York: Springer.

Polanyi, M. (1958). Personal Knowledge: Towards a Post-Critical Philosophy, Chicago: The University of Chicago Press, corrected edition 1974.

Popper, K.R. (1972). Objective Knowledge: An Evolutionary Approach, Oxford: Oxford University Press, revised edition 1979.

Rorty, R. (1991). Objectivity, Relativism, and Truth, Cambridge: Cambridge University Press.

Simon, H. (1979). Rational decision making in business organizations. American Economic Review 69: 493-513.

Tversky, A. (1969). Intransitivity of preferences. Psychological Review 76: 31-48.

Tversky, A. & Kahneman, D. (1987). Rational choice and the framing of decisions. In R. M. Hogarth & M. W. Reder, eds., Rational Choice: The Contrast between Economics and Psychology, Chicago, University of Chicago Press, 67-94.

Wildavsky, A. (1997). But Is It True? A Citizen's Guide to Environmental Health and Safety Issues, Cambridge, MA: Harvard University Press, third printing.

Zey, M. (1992). Criticisms of rational choice models. In M. Zey, ed., Decision Making: Alternatives to Rational Choice Models, Thousand Oaks, CA: Sage, 9-31.

Zey, M. (1998). Rational Choice Theory and Organization Theory: A Critique, Thousand Oaks, CA: Sage.

