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Introduction

Many multiple criteria decision making (MCDM) methods require

subjective selection of relative weights for attributes. Methods for

weight selection generally require respondents to make unfamiliar

judgments about abstract descriptions of hypothetical situations or

outcomes. AB a result, the weights may not be valid or reliable,

particularly when they are elicited from citizens or policy makers who

are not accustomed to expressing their values quantitatively and who

may not have participated in structuring the problem for analysis.

Despite these concerns, many MCDM applications have simply assumed

that subjective weights are valid for their intended use.

In this paper, we examine some aspects of the validity of weights

and argue that no method for weight selection can assure that valid

weights are obtained. Consequently the validity of weights should be

critically examined by empirical methods. We suggest a step toward

the development of a validation method--the range sensitivity test.

Validity of Weight Selection Methods

The following discussion assumes that weights are to be used in a

weighted sum model or some other evaluation model involving attribute

weights. It also assumes that such evaluation models are appropriate

and useful representations of human preferences and that meaningful

weights can be selected. Although the truth of this assumption is

dependent on the context of a particular application, Fischer (1979)

reviews evidence that suggests that it may hold in many situations
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(see also pitz et al., 1980, for further support of this assumption).

Others (e.g., Starr and Zeleny, 1977) argue that the assumption is

false. A full discussion of this important issue is beyond the scope

of this paper.

Hobbs (1980) stresses that in order to be "theoretically valid"

attribute weights used in linear multiattribute decision models must

"be proportional to the relative value of unit changes in their attri

bute value functions" (p. 726). Although this requirement for valid

ity of weights is well known, Hobbs found that a number of applica

tions of MCDM used weight selection methods that were not theoreti

cally valid. He reviewed nine weight selection methods and found that

only four were theoretically valid. He compared a theoretically valid

method and an invalid method in an application to power plant siting

and found that the two methods produced different results. As Hobbs

argues, weights often do make a difference in the rankings of the best

few alternatives (McClelland, 1978).

Hobbs' discussion of the theoretical validity of weighting

methods suggests a negative relation between theoretical validity and

ease of application. He states that "Most power plant siting studies

have applied the simpler, less valid weighting methods" (p. 735,

emphasis added). Weight selection methods typically pose problems

that the decision-maker has not thought about, and the theoretically

valid methods tend to pose more difficult problems than the invalid

methods. Indeed, this feature of the methods is often cited as one of

their advantages (e.g., Campbell and Nichols, 1977). If the problems
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posed are implicit in the decision and not just artifacts of the

selection method, then making them explicit can aid the decision-

maker. However, there is a danger that the weights obtained will be

strongly influenced by the form in which problems are posed, or

"framed," by a particular selection method.

Research on the judgment process indicates that judgments can be

strongly affected by how the problems are posed (Slovic et al., 1977;

Einhorn and Hogarth, 1981; Tversky and Kahneman, 1981). Formally

equivalent problem formulations often produce different results. The

implication for weight estimation is that different weight selection

procedures, even if they are theoretically valid, can be expected to

produce different results (see Rowe and Pierce, 1982, for example).

As a result, use of a theoretically valid weight selection method is

not sufficient to assure that valid weights are produced.

In a review of the generalizability, or "external validity," of

judgment research results, Ebbesen and Konecni (1980) suggest that not

only are judgments sensitive to how the problem is posed, the process

of arriving at a judgment may also depend on the formulation of the

task:

Rather than think of decision making as controlled by a few
basic processes that can be discovered by studying a limited
and arbitrarily selected set of decision tasks, one could
assume that decision rules and processes are created to fit
the specifics of each particular decision task (p. 24).

According to this view, different weight selection methods could

evoke different judgment processes and therefore produce different

results. The process evoked, and the results obtained, depends on
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interactions among characteristics of the decision-maker, the decision

problem, and the selection method. At present, too little is known

about these interactions to accurately predict the effect of method on

results.

Since method clearly affects results, and theory and research are

not yet adequate to predict how specific methods will affect specific

judgments or to predict which method is best for a particular task,

there is no substitute for a multimethod approach to weight selec

tion. Results of different weight selection methods will indicate the

magnitude of method effects, and reconciling those results will assure

that the weights were not dictated by a single method. In applica

tions of MCDM to important decisions, uncritical reliance on a single

method can lead to serious errors.

As important as it is, a multimethod approach is not enough to

assure validity of weights. The use of more than one method is simply

an extension of within-methods consistency checks to a between-methods

consistency check. Although the multimethod approach helps the

decision-maker develop responses that are consistent across methods,

it does not guarantee that the resulting weights accurately reflect

the tradeoffs the decision-maker wants to make when evaluating alter

natives. Further steps necessary to establish the validity of weights

are discussed below.
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1be Nature of Weights

There are two kinds of weights:

1. General descriptions of values or attitudes toward the attri

butes. If weights simply reflect general values or attitudes, then

they do not provide sufficient basis for making value judgments about

the desirability of specific policy options. The theoretically

invalid methods described by Hobbs (1980) are essentially attitude

scaling methods.

2. Descriptions of tradeoffs. If weights reflect the relative

importance of the specific units of the attribute value functions,

then they can be used to calculate tradeoffs and to evaluate policy

options.

The weights that describe general values or attitudes are

generally different from the weights that describe the tradeoffs that

are the basis for value judgment. The grounds for validity of the

weights, their implications, and their permissible applications depend

upon which interpretation is appropriate. In particular, it would be

inappropriate, and misleading, to use general value weights as an

indication of specific tradeoffs that are required for MCDM

applications.

In many MCDM applications, it is assumed that the required

weights exist in the decision-maker's mind and only need to be elici

ted by an appropriate teChnique (see Wierzbicki, 1983, p. 23; March

1978). It is further assumed that the decision-maker is competent to

use his or her pre-existing weighting system consistently to respond
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to the demands of the elicitation procedure. An alternative view is

that the decision-maker generally does not have a "true" weighting

system but develops one in response to the demands of the weight

elicitation procedure. In other words, weight selection for a speci

fic MCDM application involves development of appropriate weights, not

merely elicitation of pre-existing weights. This view explains the

powerful influence that methods can have on weights and makes it clear

that the validity of weights cannot be taken for granted.

Validity of Weights

There are at least three overlapping facets of the validity of

weights. The first facet could be called methodological validity.

Methodological validity is obtained by using theoretically valid

methods (Hobbs, 1980) and by using procedures to assure that weights

are not artifacts of a single method. Procedures used to obtain

methodological validity include consistency checks within a method,

comparison of weights selected by different methods, and use of itera

tive procedures to resolve inconsistencies.

A second facet of validity might be called normative validity.

This is the degree to which the weights selected are grounded in the

best available knowledge and are the result of careful thought. Nor

mative validity depends directly on the competence of the decision

maker to express meaningful weights. If the weights are normatively

valid, then the decision-maker should be committed to them and should

be able to explain and defend them. If the decision-maker readily
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abandons the weights when they are questioned or challenged, then they

are not normatively valid. In practice, normative validity is very

difficult to assess. Analysts can improve the normative validity of

weights, however, by making the implications of weights explicit for

the decision-maker and encouraging her or him to critically examine

the basis for weighting judgments (see Stewart, 1983, for further

discussion relevant to normative validity).

The third facet is empirical validity, It is assessed by testing

weights to determine whether they actually behave in the way they are

supposed to behave according to theory and meet the requirements for

their intended use. Empirical val idity is closely related to "con

struct validity" in psychology (Cronbach and Meehl, 1955) which is

established by examining the relation between a measure and other

theoretically related, or unrelated, measures.

It has been common to draw empirical support for the validity of

multiattribute evaluation models from evidence that a) the parameters

of such models can be elicited from people in many different

decision-making contexts and those parameters are generally reliable

and consistent, and b) decomposed multiattribute models produce over

all evaluations that are consistent with holistic judgments. The

latter criterion for validity has been called "convergent validity" by

Fischer (1977, 1979). Although these indicators of validity are

reassuring to those involved in MCDM applications, they are not

sufficient to assure that evaluation models are valid for use in

decision-making, Reliability is not the same as validity and, given
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the biases and limitations of holistic judgments, the match between

holistic judgment and multiattribute models may be, in certain con-

texts, be evidence for the lack of validity of the model (e.g., Pitz

et aI., 1980).

A complete assessment of the empirical validity of weights would

include two classes of tests: (a) Are the weights insensitive to

factors that, in theory, should not affect them? and (b) Are the

weights sensitive to factors that, in theory, should affect them?

Consistency checks and mu1timethod analysis fall in the first category

because they are intended to show that weights are not influenced by

asking questions in different ways (consistency checks) or by using

different methods (mu1timethod analysis). Therefore, methodological

validity can be considered a component of empirical validity. The

range sensitivity test described below is an example of the second

class of empirical test--a test to determine that weights are

appropriately sensitive to the ranges of the attributes.

The Range Sensitivity Requirement

Adopting Hobbs' (1980) notation, the weighted sum model is:

Value.
J

W.V.Cx .. )
1 1 1J

(1)

where: Va1uej = overall value or suitability of alternative j;

x· . = the level of attribute i for alternative j;1J

Vie ) = the value function for x· .. and
1J'

Wi = the weight of for attribute i.
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Following Hobbs, the weight for a criterion is the derivative of

overall value with respect to the value function for the criterion:

W.
1

=
dValue.

J (2)

In most MCDM applications, value functions are scaled to a common

range (e.g., 0-10 or 0-1) for all criteria in order to facilitate

selection and comparison of weights. If we denote the minimum and

maximum values of the value functions as Vmin and Vmmp and remem-

ber that overall value is linearly related to each value function When

all other value functions are held constant, then the derivative

expressed in equation (2) is constant and,

W.
1

=

Value.
1
max

Vmax

- Value.
1 .
m1n

V •m1n

where Valuei and Valuei' are the overall values obtained
max m1n

when attributes other than i are held constant at some level and Vi

takes on levels Vmax and Vmin' respectively. If we set Vmax = 1

and Vmin = 0, then

W. = Value.
1 1

max
Value.

1 •
m1n

(4)

That is, the weights indicate the change in overall value associated

with a change in attribute i from its worst level to its best level,

with the other attributes held constant.
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Although the ranges of the Vi's are fixed, their domain is

equal to the range of permissible levels of Xij' If the range of

Xij changes, then the attribute levels corresponding to Vmin

and/or Vmax will change (unless the value functions take on unusual

shapes). The weight for the attribute should then change because

Value'-rn'ax and Valuei' will change. The degree of expected
m~n

change in the weight resulting from a change in the attribute range

depends on the value function (see Gabrielli and von Winterfeldt,

1978, for a methematical expression of this relationship). If the

value function is linear, then

Value. = aX. + b (5)
~ ~max max

Value. = aX. + b (6)
~min ~min

where Xi and Xi. are the best and worst possible values
max m1n

tion.

The constants a and b depend on Wi and the value func-

If the slope of the value function is positive, then Ximax

and Xi. are the highest and lowest possible values of Xi]"
m~n

respectively. The reverse is true if the slope is negative.

Substituting (5) and (6) into (4),

or

W.
~

= + b) - (aX. + b)
~ .
m~n
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W. = a(X.
1 1max

X. )
1 •m1n

(7)

Therefore, when the value functions are linear, the weight should

change in proportion to the range of the attribute. l

Previous Research on the Effect of Range on Weight

Brown (1981) surveyed the literature on the effect of range on

weight and found only three empirical studies. In two studies

(Morrison and Slovic, 1962; Gabrielli and von Winterfeldt, 1978), the

empirical relation between range and weight did not match the theore-

tical relation. In one study (Levin et a1., 1976) the empirical and

theoretical relations matched. Brown points out some limitations of

these studies which he corrects in his own study. His subjects also

exhibited a theoretically inapproprite sensitivity to ranges. Fur-

thermore, he demonstrated that the range effects resulted in prefer-

ence reversals, i.e., the preferred alternative in a pair changed when

the range of the attributes changed, even though the levels of the

attributes of each alternative were constant. Brown attempted to

relate his results to previous research on judgmental heuristics and

context-induced biases, with 1imited success.

lThe application of weights to value functions scaled to a common
range is essential for the range sensitivity test. Weights to be
applied to raw attributes (Xij) should not be sensitive to range.
In this case, a range insensitivity test could be devised.
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Although there has been little systematic research on range

effects, and the generality of the few studies available is neces

sarily limited by the absence of a well-developed theory of weight

(Brown, 1981), the research does show that even theoretically valid

weighting methods do not guarantee valid weights. Our purpose in this

paper is not to demonstrate that weights are always empirically valid

or invalid, but rather to suggest that empirical validity should be

tested and to suggest a partial test based on the requirement that

weights be appropriately sensitive to ranges. The following section

describes an application of the range sensitivity test in a study of

tradeoffs in urban air quality policy.

An Application of the Range-Sensitivity lest

As part of a study of air quality management options for Denver

(Dennis et al., 1983), a number of citizens were interviewed with

regard to the tradeoffs involved in air quality policy decisions. The

objective was to develop a model of each person's value judgments that

could be used to evaluate policy outcomes.

Both direct and indirect weight selection methods were used. The

direct method was the so-called "swing weight" method (Gabrielli and

von Winterfeldt, 1978) and the indirect method was the regression

approach (Hammond et a1., 1975). Because of the fundamental differ

ences in philosophy between these two theoretically valid approaches

to weight selection (Hobbs, 1980), they make good partners in

multimethod analysis. The details of the study are briefly outlined

below.
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Criteria and Measures

The interview addressed tradeoffs among four criteria that are

significantly affected by air quality policy in Denver:

HEALTH EFFECTS. This criterion included the effects of air

quality strategies on the health effects of air pollution,

including both discomfort (headaches and eye irritation) and

incapacity (heart attacks).

HAZE. This criterion included the effects of air quality

strategies on the degradation in visual air quality. It included

both the number of hazy days and the density of the haze.

SAVINGS/COST. This criterion included both direct and indirect

savings and costs due to air quality policy. It included taxes,

fuel costs, transit fares, health care costs, and any other

public or private savings or costs.

LIFESTYLE. This criterion included the positive or negative

impact of air pollution control strategies on individual

lifestyles. Included were changes in mobility, convenience, and

living patterns.

Specific measures for three of the criteria were used in the

interviews. They are described in Table 1. No objective measure for

the lifestyle criterion was available because the evaluation of life

style impact is highly subjective. Not only do people disagree with

regard to the level of desirability of a lifestyle impact, they may

disagree about which of two impacts is preferred and even about

whether an impact is desirable or undesirable. For this reason,

lifestyle impact was indicated by an abstract 1-10 scale.
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Table 1

Measures Used

Criterion

Health Effects

Haze

Savings/Cost

Units

Percent of
1980 level

Percent of
1980 level

Dollars

Measure

1. Discomfort - number of
people experiencing headaches
or eye irritation due to air
pollution.

2. Incapacity - number at-risk
people experiencing heart
attacks.

Light extinction due to
particulates in air.

Net change in per capita
discretionary income due
to air quality policy.
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Interviews

Forty-four individual interviews were conducted with citizens and

representatives of various interest groups. The sample was not repre

sentative of the general population, but included a wide range of

interests among a group of generally well informed citizens. The

interview was complex, requiring 1-2 hours. Weight selection was done

after several exercises designed to encourage respondents to think

about the criteria and the tradeoffs among them.

Methodological validity requires that the endpoints of the scale

for each criterion be securely "anchored," i.e., the endpoints must be

clearly defined for each person. Participants in this study were

carefully instructed about the range of variation in HEALTH EFFECTS,

HAZE, AND SAVINGS-COST. They were shown a display describing the end

points on each scale (Figure 1). The measure used for each factor was

described and the current (1980) level on that factor was identified.

In the case of HAZE, photographs of current conditions in Denver were

used to suggest what good and bad levels of haze might look like. In

all cases, the interviewer was satisfied that the respondent under

stood the measures and the ranges.

Respondents were asked to use the extreme values of the criteria

three times during the course of the interview. First, they were

asked to estimate "swing weights,1I that is, the relative importance of

a change in each factor from its worst to its best level (Fischer,

1977). Since all value functions were monotonic, the worst and best

levels of all factors are at the end points of the scales.
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Second, respondents were asked, for HEALTH EFFECTS, HAZE and

SAVINGS-COST separately, to compare the importance of a given change

(about 20% of the range) occurring at the worst end of the scale with

the same change occurring at the best end of the scale. The purpose

of this exercise was to determine the concavity or convexity of the

value function for each factor. It required the respondents to pay

attention to the end points of the scales.

Finally, the respondents were asked to playa simple lottery game

designed to provide a rough indication of risk aversion. For HEALTH

EFFECTS, HAZE, and SAVINGS-COST, the respondents were asked what level

of the factor would be equivalent to a 50-50 gamble between the worst

and best level of the factor. For example, in the case of HEALTH

EFFECTS, the respondents were offered a hypothetical choice between a

coin toss in which heads would result in 0 level of health effects

(best) and tails would result in health effects of 100 (worst) and

b) a level, X, of health effects for certain. The respondents were

asked to choose the highest X that would be preferable to the coin

toss. Since the endpoints of the scales representing the factors were

used in the gambles, this exercise also helped sensitize the respon

dents to the ranges of the scales.

The last 20-30 minutes of the interview were devoted to a stan

dard judgment analysis task (Hammond, et al., 1975). In this task,

respondents ,~re asked to judge, on a 20 point scale, the desirability

of 30 different policy outcomes, each represented as a different mix

of levels of the four criteria. The policy outcomes were presented in



Figure 2 Display of multiple criteria policy outcomes

OUTCOME 2

HEALTH EFFECTS = lX • 0 *------------------- 25•

HAZE = 91X • 90 *------------------- 200•
SAVINGS-COST = SAVE $ 50 • 350 ------*------------- -550•

LIFESTYLE = (+) • POS ------*------------- NEG•

OUTCOME 3

HEALTH EFFECTS = 24X • 0 -------------------* 25•
HAZE = 174X • 90 ---------------*---- 200•

SAVINGS-COST = COST .$500 • 350 -----------------~*- -550•

LIFESTYLE = (-) • POS ---------------*---- NEG•

OUTCOME 4

HEALTH EFFECTS = 2X 0 -*------------------ 25

HAZE = 121X • 90 -----*-------------- 200•
SAVINGS-COST = SAVE $100 • 350 -----*-------------- -550•

LIFESTYLE = (0) • POS -----------*-------- NEG•

OUTCOME 5

HEALTH EFFECTS = 57- • 0 ---*---------------- 25•

HAZE = 92X • 90 *------------------- 200•

SAVINGS-COST = COST $ 45 • 350 --------*----------~ -550•

LIFESTYLE = (+) • POS ----*--------------- NEG•



17

the format illustrated in Figure 2. The level of each factor is given

numerically and also represented by an asterisk on a line with the end

points labeled to show the range for each factor.

At the conclusion of the interview, the respondent's judgments of

the 30 different outcomes were analyzed and a graphic representation

of the resulting regression model was generated and shown to the

respondent. A weighted sum model with linear value functions provided

an adequate fit for nearly all judgments. The graphic presentation

described both the relative weights and value functions. In most

cases, the person endorsed the graphs as an accurate representation of

his or her value judgments. In a few cases, minor adjustments were

suggested. The weights obtained by the regression method for the four

criteria for each person interviewed are summarized in Figure 3. The

weights obtained by the regression approach were scaled to a common

value function range (Hammond et al., 1975) and adjusted to sum to 100

so that they would be comparable to the swing weights. The weights

obtained by the two methods were similar.

Range Sensitivity Test

A range sensitivity test was performed by presenting criteria

with different ranges to two groups and observing the resulting

changes in weights. Twenty-four respondents were randomly divided

into two groups. One group was interviewed using criteria which

varied over the full range used in the interviews. (They are, in

fact, a subgroup of 10 of the 44 respondents described above.) The

other group was shown criteria which included reduced ranges for

HEALTH EFFECTS and HAZE.
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Figure 4 describes the difference between the full and the

reduced range set of criteria. The HEALTH EFFECTS criterion was

chosen for the range reduction because we believed that it would be

one of the most heavily weighted criteria. The range was reduced by a

factor of four in order to magnify any range effects so that they

would be clearly distinguished from noise even with a small sample.

The HAZE criterion was chosen because we were unsure whether this

abstract, aesthetic criterion could be successfully anchored. The

range reduction was less than for HEALTH (approximately a factor of 2)

in order to compare the effects of different range reductions.

Since the ranges for HEALTH EFFECTS and HAZE were substantially

reduced, the weights for those criteria should be similarly reduced.

The comparison of the full and reduced range for the indirect (regres

sion) results shows that this was not the case (Figure 5). The median

weight for HEALTH EFFECTS for the reduced range group are only

slightly less than the median for the full range group, and the

weights for HAZE for the reduced range group tend to be slightly

greater than the weights for the full range group. Similar results

were obtained for the direct weight estimation procedures.

Effects on Tradeoffs. Tradeoffs calculated for the reduced range

group differ substantially from those for the full range group. For

example, calculated tradeoffs based on the median weights for the full

range group show that a $400 decrease in per capita disposable income

would be offset by a 20% improvement in the health effects of pollu

tion. For the reduced range group, the same decrease in income would

be offset by only a 6% improvement in health effects.
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Figure 5 Comparison of weights estimated by the regression
procedure for full (n = 10) and reduced (n = 14) range
groups



Figure 4 Comparison of full and reduced ranges

Criterion Full Range Reduced Range

HEALTH o - 100 o - 25EFFECTS

HAZE 90 - 300 90 - 200

SAVINGS- $350 savings No changeCOST to 550 cost

LIFESTYLE 1 - 10 No change

Example Outcome Profiles

I Full Range:

OUTCOME 1

HEALTH EFFECTS - 75%

HAZE - 125%

SAVINGS-COST - COST $200

LIFESTYLE • ( -)

I Reduced Range: I
OUTCOME 1

HEALTH EFFECTS = 19% ••
HAZE = 1087- ••
SAVINGS-COST = COST '200 ••
LIFESTYLE = (-) ••

o --------------*----- 100

90 ---*---------------- 300

350 ------------*------- -550

POS -------------*------ NEG

o ---------------*---- 25

90 ---*---------------- 200

350 ------------*------- -550

POS -------------*------ NEG
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Discussion

The results of the example reported above indicate that respon

dents were not appropriately sensitive to the ranges of the factors.

The failure to meet the range sensitivity requirement suggests that

the elicited weights represented general values or attitudes toward

the criteria, not specific tradeoffs among them. This result occurred

despite instructions and exercises intended to sensitize respondents

to the ranges, and the same result was obtained for two different

weight estimation procedures.

There are several possible explanations for this result.

1. The anchoring process used in the study may not have been

successful. It is possible that, since the factors were

abstract and somewhat removed from the respondents' daily

lives, that respondents did not, in fact, internalize the

anchors. They may have maintained differing beliefs about

the range of the criteria despite the anchoring process.

2. The anchoring process might have been successful, but the

respondents ignored or discounted the anchors in making their

judgments. Respondents' judgments may have been influenced

more by general attitudes toward HEALTH, HAZE, etc., and by

the location of the scale value relative to the endpoints of

the scale than they were by the actual numerical value of the

criteria.
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3. People may lack the competence to translate the values into

specific tradeoffs which can be applied to numerical measures

of the criteria. Making specific value judgments is different

from, and more difficult than, simply describing general

values. This is particularly true when the judgment task is

abstract, so that the person is asked to evaluate conditions

that have never existed. In this case, the basis in

experience for value judgments is extremely weak or

non-existent.

Regardless of the interpretation of the results, the implication

is the same. Weights that are inappropriately insensitive to ranges

cannot be used in MCDM applications. 2 The remedy, however, does

depend on the reasons for failure of range sensitivity. Further

research will be needed to determine why these failures occur.

Applicability of the Range Sensitivity Test

In the example described, criteria with different ranges were

presented to two randomly selected groups. The inadequacies of this

"between subjects" research design are well known (Hammond et al.,

1980; Brown, 1981). Since no respondent saw the two different ranges,

direct within-subject comparisons are impossible. However, both Brown

(1981) and Gabrielli and von Winterfeldt (1978) found inappropriate

relations between ranges and weights using within-subjects designs.

2 1n some cases, however, weights may vary over a wide range without
affecting the ranking of alternatives. Fortunately, this was the case
in our study (Dennis et al., 1983).
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Gabrielli and von Winterfeldt (1978) even told their subjects that the

ranges had changed and specifically asked them whether they thought

the weight should change. Most thought the weights should not change

or that they should change in the wrong direction.

Despite the weaknesses of the between-subjects design, it does

provide a practical test for range sensitivity when the sample of

respondents is large enough to be divided into two groups and when

respondents are not intimately familiar with the ranges of the

criteria. In applications involving only a few decision-makers, a

within-subjects design would be required. Development of a workable

range sensitivity test for a single decision-maker that avoids memory

effects and other biases (e.g., differential believability of differ

ent ranges) is a challenge for future research.

Fortunately, the test described here is most applicable when it

is most needed, that is, when weights are being elicited from a group

that is relatively unfamiliar with the attributes and there is little

opportunity for iteration and consistency checks. Despite severe

problems that can limit the validity of results, such "survey" appli

cations of weight selection methods are not uncommon. For example,

"willingness to pay" surveys for economic valuation of public goods

are in fact weight selection methods that are becoming increasingly

popular as survey techniques. The validity of weights obtained in

such studies cannot be assumed and the range sensitivity test, which

establishes a necessary, but not sufficient, condition for validity

should be routinely used.
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We do not claim that our results generalize to other tasks, or

samples, or to other weight selection methods. We do claim that lack

of empirical validity of the relative weights for multiple attributes

is always a possibility. No method, no matter how sophisticated, can

guarantee valid weights. In particular, when the judgment problem is

abstract and unfamiliar to the respondents, and when there is little

opportunity for education of the respondents or iteration through

several rounds of weight estimation and examination of the conse

quences of those weights, then the validity of weights for tradeoff

estimation or ranking specific strategies should be critically

examined. If the weights are to be used in any way in policy forma

tion, then the analyst has a responsibility to examine their

validity. Empirical validity tests should be developed and used in

all serious applications. The range sensitivity test should be one of

a battery of tests available for establishing the validity of

weights.



23

References

Adelman, L., P.J. Sticha, and M.L. Donnell (1982). Evaluating the

relative effectiveness of different structuring and weighting

techniques for multi-attribute value assessment. Technical

Report TR 82-1-326.13, Decisions and Designs, Inc., McLean,

Virginia.

Brown, C.A. (1981). The effect of factor range on weight and scale

values in a linear averaging model. Unpublished Ph.D. disserta

tion, Department of Psychology, University of Colorado at

Boulder.

Campbell, V.N., and D.G. Nichols (1977). Setting priorities among

objectives, Policy Analysis, 1, 561-578.

Cronbach, L.J., and P. Meehl (1955). Construct validity of psycho

logical tests. Psychological Bulletin, ~, 281-302.

Dennis, R.L., T.R. Stewart, P. Middleton, M. Downton, D. Ely, and C.

Keeling (1983). Integration of technical and value issues in air

quality policy formation: A case study. Socio-economic Planning

Sciences, ~, 95-108.

Ebbesen, E.B., and V.J. Konecni (1980). On the external validity of

decision-making research: What do we know about decisions in the

real world? In S. Wallsten (Ed.), Cognitive processes in choice

and decision behavior. Hillsdale, N.J.: Erlbaum.

Einhorn, H.J., and R.M. Hogarth (1981). Behavioral decision theory:

Processes of judgment and choice. Annual Review of Psychology,

1l, 53-88.



24

Fischer, G.W. (1977). Convergent validation of decomposed multi

attribute utility assessment procedures for risky and riskless

decisions. Organizational Behavior and Human Performance, ~,

295-315.

Fischer, G.W. (1979). Utility models for multiple objective deci

sions: Do they accurately represent human performances?

Decision Sciences, lQ, 451-479.

Fischhoff, B., P. Slovic, and S. Lichtenstein (1980). Knowing what

you want: Measuring labile values. In T. Wallsten (Ed.),

Cognitive Processes in Choice and Decision Behavior. Hillsdale,

N.J.: Erlbaum.

Gabrielli, W.F., and D. von Winterfeldt (1978). Are importance

weights sensitive to the range of alternatives in multiattribute

utility measurement? Social Science Research Institute, Research

Report 78-6, University of Southern California.

Hammond, K.R., G.H. McClelland, and J. Mumpower (1980). Human Judg

ment and Decision Making: Theories, Methods and Procedures. New

York: Praeger.

Hammond, Kenneth R., T.R. Stewart, B. Brehmer, and D.O. Steinman

(1975). Social judgment theory. In M.F. Kaplan and S. Schwartz

(Eds.), Human Judgment and Decision Processes. New York:

Academic Press.

Hobbs, B.F. (1980). A comparison of weighting methods in power plant

siting. Decision Sciences, lLl, 725-737.



25

Levin, I., K. Kim, and F. Corry (1976). Invariance of the weight

parameter in information integration. Memory and Cognition,



26

Stewart, T.R. (1983). Visual air quality values: Public input and

informed choice. In Rowe, R.D. and L.C. Chestnut (Eds.), Air

Quality and Visual Resources in National Park and Wilderness

Areas, Boulder, Colorado, Westview Press.

Tversky, A., and D. Kahneman (1981). The framing of decisions and the

rationality of choice. Science, 211, 453-458.

Wierzbicki, A. (1983). Critical essay on the methodology of multi

objective analysis. Regional Science and Urban Economics, 12,

5-29.


