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Chapter 1 

Introduction 
Imagine a person who moves to a different city and is searching for a new apartment. 

Currently, she considers two alternative options. One apartment is reasonably priced, is 

comfortably sized compared to her current apartment but is situated in an unattractive suburb 

just outside the city, a 45 minutes drive by car to her office. The other apartment is located 

close to her new office, in the center of the city, but is rather expensive and is smaller 

compared with her current apartment. 

The choice between the apartments entails all the elements that are indicative of a 

difficult decision (Luce, Bettman and Payne, 2001): Neither option dominates the other, and 

the options are quite dissimilar on different dimensions. Relative to each other, and to the 

decision maker's current apartment, the apartments have different advantages and 

disadvantages. The decision therefore constitutes difficult tradeoffs between good and poor 

aspects that have to be resolved in order to make a choice. Furthermore, the decision maker 

has to assess the weights of each separate aspect of the tradeoff in order to combine all the 

information into an overall evaluation that will enable her to make a final choice between the 

two apartments. 

Preference elicitation 

Even more difficult than the choice problem itself is the task of a researcher trying to predict 

or to measure the person’s preferences. The problem is that the person’s actual preferences 

can not be measured directly, as it is impossible to read what’s in the decision maker’s mind. 

Unfortunately, we do not have the technology to make a head scan and, after careful 

inspection, conclude that the upper-right hemisphere exhibits a slight preference for the first 

apartment. We can only try to measure and assess preferences by asking the person related 

questions: This is what preference elicitation is about. 

Underlying the problem of preference elicitation there are three major issues: a 

conceptual, a theoretical and a measurement issue. Conceptually, the question arises whether 

people possess a pre-formed set of stable internal preferences. The theoretical issue evolves 

around the fact that existing normative models do not provide satisfactory predictions and 

descriptions of actual decision making behavior. The measurement issue is brought up by the 

observation that different elicitation methods often yield different, sometimes even 

-1- 



2 Chapter 1 

conflicting, results. There is no unequivocal answer to the question as to which method is the 

most valid and reliable one. 

Conceptual issues of preference elicitation 

Whether preference elicitation is at all possible is at the heart of the conceptual query. To be 

able to elicit preferences, one must assume that preferences exist in the decision maker’s mind 

that can be elicited. Furthermore, for the elicitation to be meaningful, we have to be certain 

that these preferences are stable and can be measured in a consistent manner.  

Fischhoff (1991, see also Fischhoff, Slovic and Lichtenstein, 1980) proposes two 

philosophies that represent the two outmost views on preference elicitation. The philosophy 

of articulated values states that people have well-defined values and preferences for all (or 

most) of the relevant issues. Under this philosophy, the only problem is to use the right 

elicitation method (e.g., posing the right question). In this view, differences that occur 

between two seemingly equivalent elicitation procedures suggest that the questions asked 

must have different interpretations. The inconsistency is not in the respondents’ answer of the 

respondents, but represents the researcher’s failure to ask the ‘right’ question.  

In contrast, the philosophy of basic values assumes that people lack well-differentiated 

values for all but some fundamental and general values. Under this philosophy, different 

response patterns obtained from two seemingly equivalent procedures are interpreted as 

reflecting the volatile and imprecise disposition of the respondents’ preferences. In other 

words, respondents are assumed to lack any clear preferences, which supposedly are 

constructed online. Following the basic values philosophy, we would rather speak of 

preference construction instead of preference elicitation (Slovic, 1995). The question in this 

case remains whether attempting to assess preferences (which, at best, are vaguely defined) 

makes any sense to begin with. In any case, the concepts of preference and choice would be 

given a different meaning depending on whether one adopt one or the other (or in between) 

philosophy.  

Fischhoff (1991) presents a clear example of how the two philosophies do not provide 

the same explanations for observed differences in seemingly equivalent elicitation procedures. 

He discusses two surveys that were intended to measure the happiness of respondents. The 

two surveys show inconsistent results: one survey clearly demonstrates that the proportion of 

respondents reporting themselves to be ‘very happy’ is decreasing over the years, whereas the 

other clearly demonstrates that this proportion is increasing. After careful analysis, 

researchers concluded that the observed inconsistencies could be attributed to differences in 
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items presented prior to the happiness question. From an articulated-values perspective, the 

differences in responses imply that the happiness questions must have been different. The 

difference cannot be attributed to the items presented before the happiness question, but 

presumably the slight differences in wording between the happiness questions themselves 

might have tapped into different ‘happiness’-values in the mind of the respondents. From a 

basic-values perspective, the story is entirely different. If some marginally related items 

proceeding the happiness question have such a strong impact on the happiness score, how 

meaningful can the happiness question be?  

Theoretical issues of preference elicitation 

The second issue regarding preference elicitation is a theoretical one. Decision theory has two 

facets, a descriptive and a normative one. The descriptive facet centers on an attempt to 

describe and explain how actual choices are made, and as such has a dominating 

psychological character. It is often referred to as behavioral decision making. The normative 

facet concerns the optimal manner by which a decision should be reached and is mainly 

prescriptive. It relies strongly on certain theoretical assumptions on how decisions are (or at 

least should be) made, and less on empirical validation of these assumptions. Normative 

theory assumes an agent who is completely informed, has no memory or processing capacity 

limitations, is highly sensitive to minor differences, and is rational. Rationality, in this 

context, implies that the agent can weakly order the possible feasible states (options), and he 

makes his choices as to maximize some criteria (Edwards, 1954). Utility theory, which lies at 

the heart of the normative perspective, assumes that stimulus values are converted by the 

decision maker into some kind of 'common currency', labeled 'utility'. Such a common 

currency could assist a decision maker in integrating numerous attributes into an overall 

utility score for the option under consideration. A rational agent is then assumed to maximize 

this overall utility when making a choice or judgment by choosing that option that will result 

in utility maximization.  

The normative theory is often at odds with empirical observations of actual choice 

behavior. Indeed, inspection of the literature on decision making published over the past 50 

years suggests frequent discrepancies between normative dictates and descriptive 

observations resulting in an ongoing tension between these two facets (Keren, 1996)1. Many 

                                                 
1 It is worthwhile to note that “despite their different natures, descriptive and normative theories are deeply 

interrelated in most applications” (Coombs, Dawes and Tversky, 1970, p. 114).   



4 Chapter 1 

empirical observations cannot be explained by the normative theory of choice, as 

demonstrated by violations of underlying assumptions made by the normative theory.  For 

example, the normative theory assumes description invariance (Slovic, 1995): the way a 

stimulus is described should not affect the final preference orderings. A large number of 

empirical studies has demonstrated different sorts of violation of description invariance.  

For instance, the Asian Disease problem (Kahneman & Tversky, 1981) shows that the 

way in which a decision problem is framed, affects the preference ordering of the choice 

options. The Asian Disease problem presents the decision maker with a hypothetical situation 

in which the USA is preparing for the outbreak of an unusual Asian disease, which is 

expected to kill 600 people. Two alternative programs to combat the disease are being 

proposed. The consequences of each program are described in two different frames. Half of 

the participants received the positive frame that described the two programs in terms of live 

saved.  

Positive frame: Program A:  200 people will be saved  

 Program B:  600 people will be saved with a 2/3 probability  

  and no people will be saved with a 1/3 probability 

The other half of the participants received the negative frame, in which the programs are 

described in terms of lives lost.  

Negative frame: Program A: 400 people will die 

 Program B:  nobody will die with a 2/3 probability  

  and 600 will die with a 1/3 probability 

In the positive frame, 72% of the participants chose program A over program B, whereas in 

the negative frame, 78% of the participants chose program B over A. Though programs A and 

B are logically identical in the two frames, preference for either program reversed between the 

frames. Normative theory assumes that decision makers possess the same preferences for 

descriptions that are logically equivalent: the theory would therefore predict the same choice 

behavior in both frames. However, the differences observed indicate that the two frames are 

not treated as being identical. Under the positive frame, formulated in terms of lives saved, 

people were risk-averse in that they choose the certain outcome of 200 lives saved over the 

uncertain one of 600 saved or none saved. Under the negative frame, the outcome was 

expressed in terms of lives lost, and people became risk seeking in their choices to avoid the 

loss of lives. 
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Another assumption of normative theory, which is often violated in empirical studies, is 

the principle of procedure invariance (Slovic, 1995). Logically equivalent methods of 

measuring preference should yield similar preference orderings. The (classical) preference 

reversal (Lichtenstein and Slovic, 1971) demonstrates that preferences between two options 

can be contingent on the method of elicitation. Lichtenstein and Slovic showed that one could 

easily construct bets (with equal expected value) that are preferred in one response mode (e.g. 

choice) but not in the other (e.g., ratings based on minimum selling price). A bet with a high 

probability of winning a small amount of money is preferred over a bet with a small 

probability of winning a large amount, but the latter is often awarded a higher selling price. 

The normative theory requires decision makers’ preferences to remain invariant regardless of 

how these preferences were elicited. If option A is assigned a higher selling price than option 

B, the theory prescribes that it should also be preferred over option B in a choice task. The 

preference reversal as observed by Lichtenstein and Slovic is a clear example of a violation of 

procedure invariance. It has been documented in many different studies and has shown to be 

robust, despite several attempts to eliminate it (for a discussion, e.g., Tversky and Thaler, 

1990; Slovic, 1995).  

The discrepancies observed between normative theories and descriptive observations 

pose a problem for understanding of the process of preference elicitation. Assuming that 

people would like to maximize their utility, why is their behavior in odds with normative 

dictates? Is it because they are not familiar with the normative prescriptions? Or perhaps they 

are familiar with the prescriptions but are unable to carry them out because of some cognitive 

limitations (in processing capacity and memory)? Is it perhaps that decisions are made not just 

on the pure basis of rational considerations and that emotions may, at least partly or under 

certain circumstances, hamper our cognitive abilities? And perhaps people are maximizing 

something different from what is usually assumed by the normative models? Evidently, 

normative models fail to account for certain types of decision behavior. We are still in search 

for alternative models that would be as general as the normative theory and yet retain a higher 

descriptive validity.  

Measurement issues of preference elicitation 

A third issue concerning preference elicitation is the issue of measurement. Preference 

reversals, as described earlier, can arise not only as a result of description or procedure 

invariance but also because of inadequate measurement tools. For example, Schwarz (1996, p. 

43) demonstrated that a small variation in the way a response scale was formatted had a 
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strong effect on the responses acquired. For the responses on the question “How successful 

would you say you have been in life?” Schwarz employed two types of rating scales, a bipolar 

and a unipolar one. The bipolar scale ranged from -5 to +5, whereas the unipolar scale ranged 

from 0 to 10. In both versions, the end points were labeled 'not at all successful' and 

'extremely successful', respectively. Of the respondents, 34% endorsed a value between 0 and 

5 on the 0 to 10 scale, but only 13% endorsed a value between -5 and 0 on the -5 to +5 scale. 

Transformed to the same 0-10 range, mean score were 6.4 on the 0 to 10 scale and 7.3 on the -

5 to +5 scale, showing that people were more reluctant to provide low ratings on the bipolar 

scale.  

Besides these differences between response scales, variations in preferences are 

observed between different methods of elicitation. Generally speaking, there are two 

distinctive ways of eliciting preferences. One can employ either a choice or a judgment task. 

In a choice task, one expresses a preference for an option directly, whereas in a judgment task 

the strength of preference for a certain option is expressed on a scale. Fischer and Hawkins 

(1993) suggest that judgment is a quantitative response (based on quantitative tradeoffs 

between the attribute values) that requires more computational-like processing compared with 

choice that is more qualitative in nature. An important difference between choice and 

judgment is that the former implies commitment to the option chosen whereas the latter does 

not (Ganzach, 1995a). Following Ganzach, “people have to live with the outcomes of their 

choices, but not with the outcomes of their judgments (p. 114)”. A second important 

distinction is that a choice task always consists of a comparison of two or more options, 

whereas a judgment task is performed on a single alternative, not necessarily in comparison 

with other alternatives (a topic that is extensively treated in Chapter 4)2. 

A judgment can be performed in several ways. For example, it can be assessed on a 

rating scale (for example, rate the attractiveness of this option on a scale from -10 (very 

unattractive) to 10 (very attractive) or by providing an amount of willingness to pay (WTP). A 

special type of judgment is the matching task. The following example demonstrates how a 

matching task is performed and how differences in preference orderings between choice and 

matching can emerge. 

                                                 
2 Ranking is another method of eliciting preferences, in which options are rank-ordered from most to least 

preferred. Ranking is a method that lies between choice and judgment. Like in choice, ranking preferences are 

expressed directly, yet as in judgment, the ranking task contains no commitment to any of the options ranked.  
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Imagine yourself as minister of transportation who has to make a choice between two 

highway safety programs. Currently, 600 people are killed each year in traffic accidents. The 

two programs are expected to reduce the number of casualties. Program A will reduce the 

number of casualties to 570 a year against an annual cost of $12 million. Program B will 

reduce the number of casualties to 500 at an annual cost of $55 million. You hire two 

agencies to conduct an opinion poll to find out the public’s opinion regarding the two 

programs. 

The agencies use different methods to elicit the public’s preferences. One agency just 

asks people to choose between program A and B. This agency observes a clear majority 

favoring B over A. The other agency decides to use a so-called “matching” method. They ask 

respondents in the poll to state at what cost program B is equally attractive to program A (the 

cost of program B obviously is left blank in the questionnaire). Using the mean response 

obtained in such a matching procedure, preferences can be inferred: If a respondent is 

indifferent between the two programs at a cost lower than $55 million, he should prefer A to 

B, as the actual cost for program B was $55 million. The agency observes that 96% of the 

respondents provide values smaller than $55 million, indicating a strong preference for 

program A3. 

The two methods clearly show different preference orderings for the two programs. The 

results have been explained in the literature by assuming different weighing of the attributes. 

Choice is more lexicographic than the matching procedure and therefore the more important 

dimension (in this case the number of casualties) is weighted more heavily in choice 

(Tversky, Sattath and Slovic, 1988). This effect is often referred to as the prominence effect: 

The prominent dimension receives more weight in choice than in matching (chapter 2 

contains a lengthy review of the literature pertaining to the prominence effect). Other 

discrepancies between different methods of preference elicitation have been demonstrated in 

the literature, such as differences between accepting (choosing) or rejecting questions (Shafir, 

1993), and between joint (rating two options simultaneously) and separate (rating options 

sequentially) modes of evaluation (Hsee, 1996; Hsee and Leclerc; 1998). Modes of evaluation 

are the topic of chapter 4. 

The discussion so far suggests that preference elicitation is an intricate and difficult 

issue. Notwithstanding, assessing preferences and values of people is of interest in many 

                                                 
3 This description was adopted from Tversky and Thaler (1990) who offer this lucid description for explaining 

the differences between choice and matching (original problem: Tversky, Sattath and Slovic, 1988) 
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domains such as psychology and economics, as well as to related sub fields such as consumer 

and marketing research and more recently also to people developing new and complex 

technological systems. The rapidly increasing possibilities offered by modern technology to 

develop new, innovative, products calls for effective and reliable ways of measuring what 

people like and dislike. In this respect, the methodological and conceptual problems of 

preference elicitation constitute an important issue to be addressed. Though we might never 

completely solve the issues we described, doing research on how people make choices and 

judgments might at least help us to better understand the manner by which preferences are 

constructed and the ways by which they affect behavior.  

Goal of the present thesis: incorporating attribute valence 

The present thesis proffers to provide additional insight into the problem associated with 

preference elicitation, by incorporating an important general aspect of human behavior into 

the empirical studies employed. Our perceptual system is highly selective (e.g., Kahneman, 

1973). Intake of information is based, among other things, on prior expectations, goals, and 

existing schema. Incoming information is stored under one or the other organization so that it 

can be easily retrieved when needed. Hence, any information is automatically categorized 

along different dimensions. We propose that one of the main dimensions, along which all 

information is categorized, is an evaluative one. Any time we observe the world around us, 

we automatically evaluate the objects we encounter as positive or negative, or as good or bad. 

For example, when visiting a museum one judges, either unconsciously or deliberately, the 

paintings as good (beautiful) or poor (ugly). Moreover, most of the choices we make are 

aimed at selecting the ‘best’ option (and it is in that respect that normative and descriptive 

facets are interwoven). Such an attempt to achieve some sort of optimality cannot be carried 

out without some sort of an appraisal device that judges the quality of the aspects of the 

options under consideration and their overall attractiveness. Underlying judgment and choice 

is a built-in-mechanism that sorts options and attributes as good or bad, satisfactory or 

unsatisfactory, desired or undesired, and more generally as positive or negative.   

Imagine yourself going to a local electronic appliance store to buy a new VCR. One 

particular VCR seems attractive to you. As you know that the salesman is a competent and 

trustworthy man, you ask his opinion on the quality of this VCR. Suppose he tells you 

honestly that this VCR is of mediocre quality. You probably do not ask him to explain why 

the VCR has a mediocre quality but reject the option and continue searching for other 
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alternatives4.  If however he tells you the VCR is good, you probably want to know why he 

thinks so and how good he thinks it is. Underlying this asymmetry lies the deeply rooted 

phenomenon of loss aversion (Kahneman and Tversky, 1979) asserting that losses loom larger 

than comparable gains. In their Prospect Theory, a descriptive ‘extension’ of utility theory, 

Kahneman and Tversky proposed that attribute values are represented in a relative frame such 

that these values are naturally coded as gains and losses relative to some reference point5. 

They further suggest that losses loom larger than equivalent gains, i.e. the value function of an 

attribute is steeper for losses than for gains. For example, to accept a gamble that offers an 

equal chance of loosing or winning, the gain must be sufficiently greater to compensate for 

the loss (Shafir and Tversky, 1995). Loss aversion is not restricted to the field of decision 

making research. Similar observations have been made in social psychology such as the 

negativity effect that shows a higher impact of negative than positive stimuli of the same 

intensity on behavior (Lewicka, Czapinski and Peeters, 1992).  

In the present thesis the impact of this asymmetry between positive and negative attributes is 

addressed under several response modes. There are different ways in which preferences can 

be elicited. Previous research has demonstrated that these different methods often result in 

discrepancies between the corresponding preference orderings. In the present thesis it is 

argued that positive and negative attributes are not treated equally between response modes 

and that the attribute valence of the options might help to explain certain observed differences 

between elicitation methods. This leads to the following main hypothesis: 

The strength of asymmetries between positive (good) and negative (poor) attributes of 

an option will vary along different methods of elicitation. In some methods negative 

attributes will have a stronger impact on the elicited preferences than in other methods 

of elicitation. 

                                                 
4 This strategy is compatible with the strategy of elimination by aspects (EBA, Tversky, 1972). EBA is a strategy 

in which options that are below some cutoff value are eliminated from the choice set. A property of this strategy 

is that eliminated options are not considered anymore later on in the choice process. 
5 A reference point is an option that the decision maker uses for comparison. A reference point can be given 

explicitly in the experiment (by providing a norm: “the avarage option”) or be implicit in the head of the decision 

maker. For some values people have basic knowledge on what attribute values are good or poor (e.g., a student 

has some idea on what constitutes a good dorm room size). For other values people do not have a clue and they 

have to rely on reference information in the stimulus set completely. 
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The asymmetry between positive and negative sheds some light on our understanding of 

some general factors underlying choice behavior. It has the potential to provide additional 

insight into how people perceive different aspects of a decision problem, and offers a new 

perspective into the processes underlying different types of preference elicitation. For 

example, as we will demonstrate later, the asymmetry can help to explain different 

phenomena such as the prominence effect (Chapter 2), the failure to empirically obtain robust 

indifference functions (chapter 3), and provide further insight into the differences between 

different (joint or separate) modes of evaluation (chapter 4).  

Research in decision making has focused predominantly on decisions that are ‘difficult’. 

Simple decisions, in which one of the options is dominating and there is no uncertainty, are of 

little interest. For example, the choice between two apartments in which one apartment is both 

cheaper and larger (all other things being equal) does not really constitute a choice problem. 

If, however, one apartment is somewhat larger and the other is cheaper, and the decision 

maker has difficulty deciding between the two, than we have a choice situation that is of 

interest to the researcher. The prerequisites for difficult (and thus interesting) choices are 

twofold6. First, no option under consideration dominates another option. In essence, the 

options need to be more or less equally attractive. Second, and related, the choice entails an 

internal conflict: the options under consideration have advantages on different attributes and, 

as the decision maker can only choose one option, she cannot attain both advantages. 

Consider again the apartments example in which the decision maker is confronted with a 

conflict: She can not have an apartment that is both large and cheap and thus has to choose 

either one of the advantages and give up on the other one. 

Resolving such a conflict in such a difficult decision situation is one of the fundamental 

aspects of choice (Luce, Bettman and Payne, 2001). There is no choice without a conflict. To 

resolve the conflict, the decision maker has to make a tradeoff between the two conflicting 

attributes: if she accepts the advantage on one dimension, she also has to accept the 

disadvantage on the other dimension. It’s the tradeoff that is the core of interest for the 

decision researcher: how will the decision maker resolve the tradeoff? 

How the tradeoff will be assessed depends on the attributes (their values and relative 

weights) that constitute the tradeoff (e.g., Luce, Bettman and Payne, 2001). Attribute values 

are coded as positive (good) or negative (poor) relative to a reference. If an attribute is below 

                                                 
6 Difficult does not refer to cognitively difficult, such as in situations where attributes of an option are difficult to 

interpret or comparisons between attributes are difficult because they are on different, incomparable, scales 
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a reference value, it will be considered a loss (disadvantage); if it lies above a reference value, 

it will be considered a gain (advantage). The tradeoff therefore can be between good 

attributes, between poor attributes or between a combination of a good and a poor attribute.  

For example, consider a tradeoff between a large and a very large apartment, of which 

the large apartment is very cheap and the very large apartment cheap. In this case the tradeoff 

is between two positive attributes: both the size and the price of the apartments are relatively 

good. Such a tradeoff is often referred to as an approach-approach conflict. If the attributes of 

the apartments are both poor (e.g., a small apartment that is very expensive and a very small 

apartment that is expensive) we have a tradeoff between two negative attributes, often 

referred to as an avoidance-avoidance conflict. Chatterjee and Heath (1996) demonstrated that 

ratings of decision difficulty were higher for tradeoffs on negative attributes (avoidance-

avoidance conflicts) than for tradeoffs on positive attributes (approach-approach conflicts). 

The most interesting tradeoff situation, however, occurs when attribute valence is 

mixed. For example, consider an apartment that is large and expensive and another apartment 

that is very large and very expensive. The size attribute is positive, but the price attribute is 

negative. It is this configuration (which entails an approach-avoidance conflict) that is best 

suited for research on the asymmetry between positive and negative features. The way in 

which a decision maker resolves the tradeoff in such situation can immediately reveal whether 

the positive or the negative attribute receives more weight. Consequently, most of the studies 

described in this thesis employed mixed attribute options, namely options that contained both 

positive and negative attribute values. 

Initial evidence, supporting the notion that poor attributes receive more weight in a 

mixed attribute valence case, was presented by Tversky and Kahneman (1991). Based on loss 

aversion, they developed reference dependence theory, in which they show that differences 

between two options on a certain attribute are weighed relatively to the reference point. If a 

difference between two attribute values is on a negative attribute than this difference receives 

more weight than if it is on a positive attribute. In one of their experiments, participants were 

asked to choose between two jobs. One job was better on social contact, whereas the other 

was superior on travel time. The jobs had a clear mixed attribute valence. If the reference 

point was such that the social contact of the two options was poor, people chose the option 

with the least negative social contact; in contrast, if the travel time dimension was poor, the 

other job that had the least negative value on travel time was chosen. The dimension that was 

made negative (by manipulating the reference point) was thus assigned the heavier weight. 
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In the present thesis, we expected that whether participants will assign more weight to 

poor attributes, would depend on the method of elicitation. We already discussed that choice 

is a qualitative, lexicographic decision mode in which more weight is assigned to the more 

important attribute. In this respect, it is not surprising that in choosing between jobs (Tversky 

and Kahneman, 1991), the negative attribute was assigned a heavier weight. However, it is 

not yet known whether a similar effect will occur in methods of judgment such as matching 

and rating. It is not unlikely that, as in the prominence effect, attributes will be weighed more 

equally, despite their apparent negativity.  

The present thesis investigates the above-described interaction between attribute 

valence and elicitation method in a series of experiments. These experiments show that in the 

process of making decisions, people engage in attribute valence coding (using reference 

points and norms, e.g., Kahneman and Tversky, 1979; Kahneman and Miller, 1986), and that 

this attribute valence coding affects their preferences. Not every response mode, however, is 

expected to be equally susceptible to attribute valence coding and some modes might use a 

relative comparison between the options and will not compare them to the reference 

information. 

The experiments employed in the present thesis are to a large extent focused on choice 

and matching methods of preference elicitation. The paper presented in Chapter 2 (Willemsen 

and Keren, 2002) provides an account for the prominence effect (which states that the more 

important (prominent) attribute receives more weight in choice compared to matching) by 

assuming asymmetric weighting of positive and negative attributes. It demonstrates negative-

based prominence that predicts that the negative attribute will become the prominent attribute 

in choice after matching. In contrast to previously demonstrated instances of the prominence 

effect, the present paper has an additional advantage in that it offers a clear conjecture as to 

which attribute will become prominent in choice after matching. 

Chapter 3 is focused on the meaning of indifference and the matching task (Willemsen 

and Keren, under review). It offers a detailed analysis of the elicitation method of matching. 

Matching is a method to make options equally attractive. When options are matched, people 

are supposed to be indifferent between the options. The matching task, therefore, is an 

attractive method to find points of indifference. However, as the paper in chapter 3 will show, 

there are inconsistencies in the matching task that will result in systematic deviations in 

resulting indifference curves. We will argue that the indifference curves resulting from 

matching are susceptible to the direction of matching and the valence of the matched attribute. 

Furthermore, Chapter 3 also describes experiments in which participants perform a new type 
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of matching in which they are free to choose themselves which attribute to use in the 

matching task. Evidence was found for the fact that participants choose to adjust that attribute 

that 1) improves the value on a negative dimension and 2) reduces the dissimilarity between 

the two options.  

The fourth chapter (Willemsen and Keren, working paper) is devoted to another 

judgment method, namely ratings of willingness to pay. An account is given for differences 

between joint and separate rating by means of an increased weight of negative features in 

separate evaluation. Chapter 4 offers an advantage over previous research on joint and 

separate evaluation in that mixed attribute valence cases are used. Previous research employed 

either options with tradeoffs on positive attributes or on negative attributes, and not on 

tradeoffs with a mixed identity. However, as chapter 4 will show, the mixed identity has the 

potential to show a preference reversal between joint and separate ratings caused by attribute 

valence.  

Chapter 5 shortly summarizes the results of the studies presented in chapter 2 till 4 and 

draws some general conclusions on the role of negative and positive features in the four 

different response modes. It further highlights the importance of the asymmetry between 

positive and negative features, and this asymmetry can help understand different phenomena 

associated with preference elicitation and choice behavior.  

 

 





 

Chapter 2 

Negative-based Prominence: The Role of Negative 

Features in Matching and Choice+ 
 

 

Abstract 
Previous research related to the prominence effect (e.g., Tversky, Sattath and Slovic, 

1988) has mainly focused on the causes and boundary conditions of the effect. This 

article investigates the determinants of prominence and explores a negative-based 

prominence effect in which the negative attribute becomes the prominent one. Using a 

matching-choice procedure, Experiments 1 and 2 show that the negative dimension 

became the prominent one under two different cover stories, suggesting that the negative 

feature looms larger in choice than in matching. The robustness of negative-based 

prominence was further demonstrated in a direct choice task without matching 

(Experiment 3), and was shown to be resistant to the impact of added positive features 

(Experiment 4). Finally, Experiment 5 and 6 distinguish between two determinants of 

prominence: intrinsic prominence caused by attribute importance and negative-based 

prominence caused by negative attribute values. By lowering the values on the positive 

dimension and enhancing the values on the negative dimension, one can reverse the 

prominence effect. The results suggest that, compared to a matching task, choice leads to 

enhanced sensitivity to negative features. The relations between negative characteristics 

of an attribute and other factors that determine prominence are discussed in the final 

section. 

 

How do decision-makers choose between two equally attractive options? Slovic (1975) was 

the first one to use a matching/choice approach to tackle this problem. In the matching 

procedure a description of two alternatives with two common attributes is presented. For one 

of the alternatives an attribute value is missing and the participant is instructed to fill in a 

value such that the two alternatives become equally attractive. Following the matching  

                                                 
+ Willemsen, M.C. & Keren, G. (2002) Negative-based Prominence: The Role of Negative Features in Matching 

and Choice. Organizational Behavior and Human Decision Processes (in press) 
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procedure, the participant is confronted with a choice task in which she has to choose one of 

the (matched) alternatives. Evidently, most participants choose the alternative that is superior 

on the more important dimension, a phenomenon that is termed the prominence effect 

(Tversky, Sattath & Slovic, 1988): The more prominent attribute will weigh more heavily in 

choice than in matching. 

The prominence effect violates the principle of procedure invariance (Tversky et al., 

1988; Slovic, 1995) between two normatively equivalent elicitation procedures of matching 

and choice. Most of the research to this date has focused on the causes and boundary 

conditions of the effect, while the question of what makes an attribute prominent has been 

relatively overlooked. The present paper attempts to fill this gap by investigating the 

determinants of the prominent attribute.  

Causes and Boundary Conditions of the Prominence Effect 

Several investigators have used the compatibility principle to explain the prominence effect 

(e.g., Tversky et al., 1988; Fischer & Hawkins, 1993). Following this principle, when stimuli 

and responses are mentally represented, the weight of a stimulus attribute is enhanced to the 

extent that it is compatible with the required response (Shafir, 1995, p. 248). Fischer and 

Hawkins (1993) were the first to distinguish explicitly between two types of compatibility, 

scale compatibility and strategy compatibility, as used in the literature to explain the 

prominence effect. 

Scale compatibility 

 Following scale compatibility, stimulus attributes that are compatible with the response scale 

will attract more attention. For instance, scale compatibility can explain preference reversals 

(Lichtenstein & Slovic, 1971) where ‘low probability-high payoff’ bets are preferred in a 

pricing task, whereas ‘high probability-low payoff’ bets are preferred in a choice task. 

Specifically, the payoff attribute is more important in the pricing task than in the choice task 

because both the stimulus (amount to be won) and the required response (price to be quoted 

by participants) are expressed on the same (monetary) scale and hence are said to be 

compatible. 

Scale compatibility has been used to explain differences between matching and choice. 

Slovic, Griffin and Tversky (1990) found that matching on the payoff dimension resulted in a 

stronger preference for the ‘low probability-high payoff’ bet than matching on probability. 
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Participants placed a higher weight on the payoff dimension when matching the payoff 

dimension than when matching on the probability dimension.  

Scale compatibility, however, is not always sufficient to explain the discrepancies in 

preferences between choice and matching. For instance, Slovic et al. showed that the 

preferences for the ‘high probability-low payoff’ bet in both choice and probability matching 

were caused by the conspicuity of the probability dimension per se rather than by a 

prominence invoked by scale compatibility. Similarly, Fischer and Hawkins (1993) showed 

that the prominent dimension received more weight in choice even when matching was done 

on the prominent dimension. Selart, Gärling and Montgomery (1998) also showed a 

prominence effect that could not be explained by scale compatibility. In their experiment, 

response-scales were compatible with stimulus scales that, according to scale-compatibility, 

should have resulted in the absence of a prominence effect. 

However, the strength of scale compatibility effects should not be underestimated. 

Delquié (1993) demonstrated that scale compatibility effects in a double matching task 

resulted in inconsistent tradeoffs between the first and the second matching task. These results 

are noteworthy because they show that inconsistencies can be observed within the matching 

task itself. 

Strategy compatibility 

Strategy compatibility provides another possible account for the prominence effect. Tversky 

et al. (1988) proposed that choice between two equally attractive options leads to an internal 

conflict that has to be resolved. Because it is difficult to trade one attribute for another, a 

common procedure in such situations is to select the option that is better on the more 

important attribute. Such a lexicographic strategy has the advantage that it averts the difficult 

trade-off between the attributes and is easy to justify. This strategy can not be employed in a 

matching task because it explicitly requires a trade-off between the attributes, taking into 

account both the size of the intervals and the relative weights of the attributes. 

Fischer and Hawkins (1993) formulated the strategy compatibility hypothesis. They 

proposed, in line with Tversky et al. (1988), that a qualitative response task (e.g. choice) is 

compatible with a qualitative decision strategy (lexicographic rule), whereas a quantitative 

response task (e.g. matching) is compatible with a quantitative decision strategy (e.g. 

assessing a trade-off). According to Fischer, Carmon, Ariely and Zauberman (1999), there are 

two possible interpretations of the strategy compatibility hypothesis. The simplest 

interpretation is that a strategy is selected depending on the required response. A choice 
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(made on a binary scale) evokes a qualitative strategy, whereas a matching or a pricing task 

(made on a quantitative scale) evokes a quantitative strategy. This interpretation can account 

for the results reported by Tversky et al. (1988) and most of the results reported by Fischer 

and Hawkins. However, it can neither explain Fischer and Hawkins' finding of a strong 

prominence effect for strength-of-preference judgments made on a quantitative scale (Fischer 

et al., 1999), nor can it explain the results by Selart et al. (1998) who report a prominence 

effect for quantitative preference ratings. 

An alternative account of the strategy compatibility hypothesis is based on the 

distinction between qualitative and quantitative arguments for justifying choice (Fischer et al., 

1999). Following this interpretation, tasks that focus attention on ordinal comparisons will be 

more likely to evoke qualitative strategies, putting more weight on the prominent dimension 

than tasks that focus on attribute comparisons. This interpretation can account for all the 

results found by Tversky et al. (1988), Fischer and Hawkins (1993) and Selart et al. (1998). It 

also explains those results, for which a prominence effect was found using a quantitative 

scale, because the interpretation does not focus on surface features of the question but rather 

on the type of reasoning. 

According to the strategy compatibility hypothesis, the use of a qualitative or a 

quantitative strategy stems from the assumption of a decision-maker with limited information 

processing capacity. Whenever possible, the decision maker will adopt a minimal-effort 

strategy that will resolve the conflict between two equally attractive options on the basis of 

the more important attribute, using the 'easy' qualitative strategy. Otherwise (as in matching or 

pricing), a person is forced to assess the trade-off between the two attributes, thus showing 

more equal weighting of attribute values (the 'difficult' quantitative strategy). This 

explanation, however, only states that choice requires a less strict strategy than matching, and 

fails to take into account the characteristics of the choice and matching task themselves. 

Recent accounts of the prominence effect are based on the differences in the 

characteristics of the choice and matching tasks. Selart et al. (1998) proposed that the effect is 

due to a lack of compatibility between the structure of the input information and the required 

output. In matching, there is optimal compatibility between input and output, whereas in 

choice and preference ratings the required output is less complex than the input. The output 

will then be anchored to a subset of the input elements that are at the same level of complexity 

as the required output. This could explain why choice and preference ratings are based on the 

prominent attribute, since the complexity reduction focuses on the prominent attribute. 
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Fischer et al. (1999) formulated the task-goal hypothesis, which states that the 

prominent feature is weighted more heavily in tasks in which the perceived goal is to 

differentiate between alternatives (such as choice) than in tasks whose perceived goal is to 

equate two alternatives (such as matching). In one of their studies, they used a method to 

measure preferences (difference comparison in which participants state whether they want to 

improve attribute x or attribute y) that consists of a quantitative reasoning process yet clearly 

carries a differentiating task goal. The prominence effect they found was correctly predicted 

by the task-goal but not by the strategy compatibility hypothesis. 

What Determines the Prominence of an Attribute? 

 The theories presented above, purport to explain the mechanisms that would lead to a 

prominence effect. Apparently, there is little if any research that attempts to identify the 

circumstances under which an attribute will become prominent. In most of the literature on 

matching, prominence is either assumed (for one of the attributes) or assessed by a pretest 

(e.g., Slovic, 1975; Tversky et. al., 1988; Fischer and Hawkins, 1993; Selart et al., 1998). 

Hence, prominence is said to be determined by the specific context presented in the 

experiment. At first glance it might seem difficult to make general, context free, predictions 

concerning the attribute that will become prominent. In the present article we show that the 

matching-choice approach itself proffers the direction for a possible general principle that we 

label as negative-based prominence. 

If two options have to be matched (i.e., made equally attractive) on two dimensions, a 

configuration will occur in which one option is better than the other on the first dimension, 

whereas the other option is better on the second one. Some attributes will be characterized by 

positive values (seen as an advantage) thus comprising positive features, whereas other, 

associated with negative values (disadvantages), will be identified as negative features. In 

accordance with prospect theory (Kahneman & Tversky, 1979), disadvantages (losses) loom 

larger than advantages (gains). We propose that the negative attribute, that supposedly is 

assigned more weight, will increase in salience and hence become the prominent attribute. 

Supporting this line of reasoning, Ganzach (1995b) has shown that evaluation tends to be 

conjunctive: more weight is given to negative attributes than to positive ones. 

Such a negativity effect (see also Lewicka, Czapinksi & Peeters, 1992, for a related 

effect in social psychology) could explain a possible source of the prominence effect. 

Assuming that (1) negative and positive features are weighted differently in choice and in 

matching, and (2) the negative dimension is weighted more heavily in choice than in 
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matching, it can be expected that the negative dimension will be more prominent in choice 

than in matching. 

Empirical evidence suggests that positive and negative features are indeed weighted 

differently under different response modes. For example, Shafir (1993) showed that positive 

features are more important in choice tasks, whereas negative features are more important in 

rejection tasks. Enriched options (containing extreme positive and negative features) are 

chosen as well as rejected more often than impoverished options (that do not contain extreme 

positive and negative features). 

The prominence of the negative dimension seems to be related to the commitment 

encapsulated in a choice task. Choice entails a stronger commitment to the chosen option 

compared with judgments, matching, or preference tasks (Ganzach, 1995a). In choice, unlike 

in judgment or matching, people have to live with the outcome of their choices while 

foregoing others; therefore, negative dimensions will be more prominent in choice than in 

other judgment tasks. Ganzach found that high scatter profiles (options with a profile that 

contains many extreme positive and negative attribute values) were more frequently preferred 

over low scatter profiles in judgment than in choice. Judgment tends to emphasize positive 

aspects whereas choice, because of the higher commitment entailed in it, will take into 

account the negative aspects as well. In the choice, but not in the judgment task, the negative 

attribute will be coded as a loss and the positive attribute as a gain. Because losses are 

weighted more heavily than gains (Kahneman & Tversky, 1979), the negative attribute is 

predicted to become the prominent one. 

Ganzach (1995a) also reported that high scatter options received a higher preference in 

reject than in choice tasks. He explained this finding by the lower commitment associated 

with a rejection task. Rejecting an option does not necessarily mean commitment to the other 

option. However, his results are incompatible with those of Shafir (1993), who showed that 

enriched options (comparable with high scatter options) are rejected more often than 

impoverished options.  

Analyzing these conflicting findings, Wedell (1997) proposed that the overall 

attractiveness of the enriched option in the two experiments differed systematically. 

Specifically, Ganzach’s high scatter options received a low overall preference (30%), showing 

that negative attribute differences are stronger, whereas Shafir’s enriched options received a 

high preference (more than 50%), showing that positive attribute differences are stronger. To 

accommodate these different results, Wedell (1997) proposed the accentuation hypothesis 

stating that greater commitment or need for justification in choice leads to a greater weighting 
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of attribute differences. Accordingly, the negative features are weighted more heavily in 

choice than in rejection tasks when preference for the enriched options is low (Ganzach’s 

experiment), and positive features are weighted more heavily in choice when preference for 

the enriched options is high (Shafir’s experiment). 

In the present paper we test the hypothesis that negative features are more prominent in 

choice than in matching. Wedell’s (1997) accentuation hypothesis and Fischer’s et al. (1999) 

task-goal hypothesis, both predict that people will differentiate more in choice than in other 

judgment tasks, and that they will base this differentiation on the prominent attribute. We 

predict that the negative feature will become the prominent feature in choice because of the 

commitment entailed in the choice task (Ganzach, 1995a) and the robust experimental 

findings (e.g., Kahneman & Tversky, 1979) that losses loom larger than gains. 

A recent paper by Luce, Payne and Bettman (2000) offers initial support for our 

hypothesis. Participants in their experiment were presented with options that differed in 

quality of an unfavorable (i.e., negative) attribute, and were asked to match the options in 

terms of price (the second attribute). Participants tended to choose the option that was better 

on the negative dimension. They were thus willing to pay more for the quality attribute in 

choice than in matching, congruent with our hypothesis about the prominence of negative 

features. 

Before we embark on our own work, it is important to notice that the question of what 

constitutes a positive or a negative attribute received relatively little attention. We propose 

that whether an attribute is perceived as ‘intrinsic’ positive or negative, would depend on 

whether most of its possible values (within a reasonable range) are registered as positive or 

negative. For instance, consider the effectiveness of a drug and its possible side effects. 

Because effectiveness can attain only positive values (and at worse zero) it is naturally 

perceived as the positive attribute. Side effects, on the other hand, can attain only negative 

values (and at best zero) and hence are obviously conceived as constituting the negative 

dimension. Similarly (though a less extreme example), consider the size of an apartment and 

its commuting distance from work. Most of the values (within a realistic range) on the former 

attribute are perceived as positive thus rendering it as a positive dimension, whereas most 

values on the latter attribute are viewed as disadvantageous and hence commuting time is 

conceived as a negative dimension.1  

                                                 
1 Attributes, on which the distribution of possible values is not skewed in one direction or the other, would be 

considered neutral. 
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Notwithstanding, the extent to which the value on a particular attribute is assessed to be 

positive or negative will also depend on its relative standing compared with values of other 

options. For example, other things being equal, limited minor side effects may be perceived as 

a positive attribute when compared to an equally effective drug with more severe side effects. 

The experiments described in the present paper have employed a design in which the 

options presented had unambiguous positive and negative attributes (see Table 2.1). In 

accordance with the discussion above, an attribute was defined as positive if all the specified 

values on this attribute for all options presented were above a natural reference point (or 

prototype). Similarly, an attribute was defined as negative if all the specified values were 

below a natural reference point. Following reference dependence theory (Tversky and 

Kahneman, 1991) the values on attribute 1, the positive attribute, are supposed to be coded as 

gains relative to the natural reference point. The values on attribute 2, the negative attribute, 

are supposed to be coded as losses. Loss aversion predicts that in choice, option A will be 

preferred over option B, since the larger loss of B compared to A on the negative attribute 

weighs more strongly than the larger gain on the positive attribute of B.  

Note that despite the apparent similarity of our study with that of Tversky and 

Kahneman (1991), the experiments described here are essentially different in that (a) choice 

in the present experiments was always preceded by a matching task, and (b) our experiments 

were explicitly designed to investigate negative-based prominence. 

We predict that the negative attribute will weight more in a choice than in a matching task, 

resulting in a prominence effect of the negative attribute. We label this phenomenon as 

negative-based prominence. Negativity will not play a major role in the matching task, 

because equalizing two options does not entail a commitment to one of the options. Attribute 

values are not likely to be coded as losses and gains since they are more likely to be compared 

to each other and less to an external reference (a similar effect was found by Hsee and Leclerc 

 
Table 2.1: General scheme of the stimulus configuration used in the

matching-choice task.  

 Option A Option B 

Attribute 1 (positive) good very good 

Attribute 2 (negative) bad very bad 
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(1998) for joint evaluation). On the other hand, in the choice task, the consequences of 

choosing an option are important, resulting in a heavier weight on the negative attribute 

(Tversky and Kahneman, 1991). 

Six experiments were conducted to study whether negative features indeed determine 

the prominent dimension. In the first experiment we demonstrate a negative-based 

prominence effect that shows that the impact of the negative attribute is larger in choice than 

in matching. Experiment 1 used a context in which participants had to judge two portable 

audio-players. The second experiment served as a replication, using a distinctly different 

context.  

Experiments 3 and 4 examined two possible criticisms of the matching-choice 

procedure. They show that the negative-based prominence effect is not used just as a 

tiebreaker in choice after matching, but a phenomenon that extends to situations other than 

choice between equally attractive options. In Experiment 5, it is shown that the negative-

based prominence, as found in experiment 1 and 2, can be distinguished from a general 

prominence caused by the intrinsic salience of an attribute. By lowering the values on the 

positive dimension and enhancing the values of the negative one, we were able to reverse the 

role of the two attributes and the corresponding prominence effect. Finally, Experiment 6 

provides yet another demonstration of the negative-based prominence effect, while ruling out 

an alternative possible explanation for the effect. 

Experiment 1 

Participants 

In total, 121 students participated in different experimental sessions conducted at the 

universities of Utrecht, Amsterdam and Nijmegen. Each session involved a set of unrelated 

paper and pencil tasks including the present study. Participants were paid 12.50 Dutch 

guilders (approximately $6).  

Design and procedure 

Participants were presented with two options of a portable audio-player. Rather than 

recording music on interchangeable discs or cassettes, this new device stores it in digital form, 

using an electronic memory. With the help of a computer, users can transfer their own 

personal selection to the audio-player. Due to limited memory size, the amount of music that 

can be stored is restricted to a few hours at most. The two audio-players differed on two 
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Figure 2.1: Presentation of the matching task and the scales in the audio-player 

scenario as presented to the participants. 

Matching the negative dimension 

 PortPlay (A) MusicMan (B) 

Sound Quality 7 (good) 10 (very good) 

Memory capacity 
for storage  
of music 

 
 2 hours 

 
... 

 

Memory capacity 

0h 15m  extremely small 
0h 30m 
0h 45m 
1h 00m very small 
1h 20m  
1h 40m 
2h 00m  small 
2h 30m  
3h 00m 
3h 30m  sufficient 
4h 00m 
4h 30m 
5h 00m big 

Matching the positive dimension 

 PortPlay (A) MusicMan (B) 

Sound Quality 7 ... 

Memory capacity 
for storage  
of music 

 
small (2 hours) 

 
very small (1 hour) 

 

Sound Quality 
 
 1 Moderate 
 2 
 3 
 4 sufficient  
  5 
 6 
 7 good 
 8 
 9 
 10 very good 
 11 
 12 
 13 excellent 
 

dimensions. The two players had a sound quality that was good and very good, respectively, 

thus making sound quality the positive attribute. Memory size was made the negative 

attribute, by choosing relative small sizes (1 and 2 hours). Option A, labeled Portplay (see 

Figure 2.1), was superior on the negative dimension of memory size while option B, called 

Musicman, had a better sound quality and was thus superior on the positive dimension.   

Each experimental session started with a matching task in which participants were 

presented with the two options as portrayed in Figure 2.1. Participants were asked to fill in the 
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missing value such that if they won a portable audio-player as a prize, they would be 

indifferent between the two players (i.e., would not mind to draw a lot in order to decide 

which audio-player they would get). Fifty-two participants matched the missing value on the 

positive dimension (i.e., sound quality) and 69 participants matched the missing value on the 

negative dimension (i.e., memory size).  

Participants matched the missing attribute value using a thirteen-point scale presented 

adjacent to the table with the options. To facilitate the task, each scale was further described 

by 5 verbal category labels (see Figure 2.1). Only the relevant scale, on which matching took 

place, was presented. The purpose of attaching qualitative (verbal) labels to the numerical 

scale was to highlight the positive and negative aspects associated with the attributes, since 

qualitative descriptions are directional (e.g., Teigen & Brun, 1995). The scale and labels for 

the memory size were based on a pretest conducted with twelve students and staff members. 

The pretest and the verbal labels made sure that the memory sizes used for A and B were 

indeed perceived as ‘negative attribute values’ (thus below a natural reference point) whereas 

the quality ratings for A and B were perceived as positive attribute values.  

The choice task was performed at the end of the session, after all other unrelated tasks 

had been completed (approximately 30 minutes after the matching task). During the interim 

period, one of the experimenters collected the forms of the matching task and prepared the 

choice task such that each participant had to choose between the two options based on his/her 

own matched values. Hence, participants had to choose between two options that they judged 

(in the matching task) to be equally attractive. 

Half of the participants were asked to state the player of their choice whereas the other 

half was instructed to state which player they would reject. The instructions for the choice 

(rejection) task read as follows:  

Because the portable audio technology is new, you cannot buy this device in a regular 

shop. Fortunately, you reserved both players: the ‘PortPlay’ and the ‘MusicMan’. 

Suppose that you can no longer hold both reservations and you have to [choose / 

cancel] one reservation. Given the information below, which player would you 

[choose / cancel]? 

In sum, the experiment employed a 2 (matching on the positive/negative dimension) X 2 

(choice/rejection task) between-subjects design. Note that, within each matching condition, 

half of the participants matched a value for option A, whereas the other half matched a value 

for option B. 
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Results 

The responses of 6 participants were excluded from further analysis, because they gave 

invalid responses in the matching task. Specifically, they matched values in the wrong 

direction (e.g., a sound quality lower than 7 when participants had to match the sound quality 

of player B).  

Table 2.3, presents the results of the matching task in terms of matched differences 

(representing the differences between a matched value and the given value on a dimension). 

Further discussion on the matched values is postponed to the discussion following 

Experiment 2. 

There was a strong preference for option A in the choice task, the option that was 

superior on the negative dimension. Across all conditions, 72 participants (63%) favored 

option A whereas only 43 participants favored option B, a difference that is statistically 

significant ( ). As predicted by the negative-based prominence hypothesis, 

the negative dimension was more prominent in choice than in matching. No significant 

differences were found between acceptance and rejection tasks.  

01.,31.7]1[2 <= pχ

For one matching condition, when participants matched on the negative dimension of 

option B, there was no strong preference for option A. In this condition, preferences did not 

deviate from equality (15 participants favored option A, 17 favored option B). This issue is 

further addressed in the discussion following Experiment 2, which was designed to replicate 

the prominence effect of the negative dimension, found in Experiment 1, in a distinctly 

different context.  

Experiment 2 

Participants 

Data were gathered during experimental sessions at Dutch universities in Utrecht and 

Amsterdam. A total of 166 students received a set of unrelated paper and pencil tasks 

including the present study. They were paid 12.50 Dutch guilders (approximately $6) for their 

participation. 

Design and Procedure 

The experimental design and procedure were identical to that used in Experiment 1, except for 

the context. Participants received descriptions of two dorm rooms (for rent) that were equally 
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 Room A Room B 

Room Size 16 m2 (large) 19 m2 (very large)  

Commuting Time 
to university (by bike) 

25 min. (long) 40 min. (very long) 

commuting time 
10 min.  short 
12 min. 
14 min. 
16 min. normal 
19 min.  
22 min. 
25 min.  long 
30 min.  
35 min. 
40 min.  very long 
45 min. 
50 min. 
55 min. extremely long 

roomsize (m2) 
10 m2 small 
11 m2 

12 m2 

13 m2 average 
14 m2 

15 m2 

16 m2 large 
17 m2 

18 m2  
19 m2 very large 
20 m2 

21 m2 
22 m2 extremely large 

Figure 2.2: Options presentation and the two scales as used in the dorm room scenario. 

priced yet differed on two dimensions: Room size (the positive dimension) and commuting 

time to the university (the negative dimension). Room size was designed as a positive 

attribute by choosing large values for the room size, above the average room size of dorm 

rooms. Commuting time was clearly made a negative attribute by choosing longer than 

average commuting times. The description of the two rooms is portrayed in Figure 2.2. Room 

A was superior on the negative attribute (commuting time) and room B was superior on the 

positive attribute (size).  

In total, 60 participants performed the matching task on the positive dimension (size) 

while 106 participants performed the matching on the negative dimension (commuting time). 

Since we found differences between the two matching conditions on the negative dimension 

in Experiment 1, this latter group of participants was deliberately chosen to be somewhat 

larger. Half of the participants in each of the matching conditions was subsequently 

(following a time interval of 30 minutes in which they completed other unrelated tasks) 

assigned a choice task while the other half was assigned to the rejection task. 
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Results and discussion 

Responses of 3 participants were excluded from further analysis, because they provided 

invalid responses in the matching task. Among the remaining 163 participants, 102 (63%, 

same percentage as found in Experiment 1) preferred room A, the option that was superior on 

the negative dimension. Again, this proportion was significantly larger 

( ) than what would be expected under the assumption that the two 

rooms are equally attractive (as determined by the matching task). As in Experiment 1, a 

negative-based prominence effect was exhibited on the negative dimension. No differences 

were found between accept and reject conditions.  

005.,31.10]1[2 <= pχ

Congruent with the results of Experiment 1, no prominence effect was found for the 

matching condition in which participants had to match the value of option B on the negative 

dimension. In this condition, only 25 out of 53 participants chose option A (this result is 

further examined below). Because the pattern of results obtained from Experiments 1 and 2 

was very similar, the results were combined for further analysis. 

Table 2.2 depicts the combined results of the choice task. As can be seen, in both the 

choice (acceptance) and the rejection tasks there is a strong overall preference for option A, 

the option with the best value on the negative dimension. The negative dimension thus served 

as the prominent dimension in choice after a matching task. The only exception to that pattern 

was the condition in which participants matched the negative dimension of option B (the 

option that was inferior on the negative dimension). To investigate whether the absence of a 

prominence effect in this condition was caused by the matching task itself, we took a closer 
Table 2.2: Percentage of participants preferring option A (N = Total number of participants 

in the condition) in the choice task, combined over two scenarios. 

Matching option A Matching option B  

Accept Reject Accept Reject 

Matching positive 
dimension 

67% 
(N=29) 

78% 
(N=23) 

74% 
(N=27) 

68% 
(N=31) 

Matching negative 69% 68% 54% 41% 

dimension (N=42) (N=41) (N=41) (N=44) 
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look at the responses of the matching task. For each attribute, the difference2 between the 

matched value of an attribute (provided by the participants) and the attribute value for the 

other option (as presented in the matching problem) was calculated. For instance, if a 

participant’s matched value for the sound quality of option A was 7 and the sound quality of 

option B was 10, then the matched difference is 3. Table 2.3 presents the mean matched 

differences (expressed in terms of the relevant scale units) for each matching condition. 

As can be seen, on the positive dimension, regardless of whether participants matched 

option A or B, the matched differences were approximately the same (i.e., not statistically 

different). In contrast, on the negative dimension, the matched differences for option B were 

significantly smaller than the comparable differences for option A.  

Since option B was always inferior on the negative dimension, participants matched in 

the negative direction (i.e., stated values inferior to the corresponding value of option A). The 

smaller matched differences associated with the matching on option B were probably caused 

by participants’ reluctance to provide extreme inferior (negative) values. These smaller 

differences result in a choice set with a smaller difference between the options on the negative 

dimension. The absence of a prominence effect for this matching condition (see Table 2.2), 

Table 2.3: Matched Differences, for each matching condition (standard deviation and  

number of observations between brackets) 

 Mean matched differences t-test  

 Option A Option B difference p-value 

 Audio-player scenario   

Positive dimension 2.28 
(SD=1.49, N=25) 

2.68 
(SD=1.35, N=25) 

t[48] = .998 ns 

negative dimension 3.91 
(SD=1.96, N=33) 

2.13 
(SD=1.04, N=32) 

t[63] = 4.567 p<.001 

 Dorm room scenario   

positive dimension 4.86 
(SD=1.98, N=27) 

4.52 
(SD=1.20, N=33) 

t[58] = .813 ns 

negative dimension 5.16 
(SD=1.82, N=50) 

2.68 
(SD=1.09, N=53) 

t[101] =8.444 p< .001 

 

                                                 
2 From here on, this difference is referred to as the ‘matched difference’. 



30 Chapter 2 

was supposedly caused by this smaller difference. Evidently, participants adjust insufficiently 

when compensating on a negative dimension. Such an insufficient compensation has also 

been observed in a related context by Delquié (1993) who used a double matching task, 

reporting inconsistencies between the first and the second matching task. A meta-analysis on 

the results of Delquié suggested that inconsistencies are stronger if participants are 

compensating in the negative than in the positive direction.  

In three conditions, across both scenarios, a strong overall preference for option A 

(69%) was observed. Since option A was superior on the negative dimension, this preference 

indicates a prominence effect of the negative dimension. Evidently, the negative dimension 

looms larger in choice than in a matching task. The only exception occurred in the case of 

matching option B on the negative dimension. Participants in this case were supposedly 

reluctant to state extreme negative values. Consequently, the prominence of the negative 

dimension in the choice task was reduced, because the difference on the negative dimension 

between option A and B was relatively small.   

Experiments 1 and 2 failed to replicate the differences found by Shafir (1993) between 

choice and reject questions. Several methodological and contextual differences between the 

present experiments and those conducted by Shafir could account for the discrepancy. First, 

and most important, Shafir’s studies did not incorporate a matching task, thus making the two 

studies procedurally very distinct. Second, Shafir’s stimuli were more complex and richer 

than the two-dimensional descriptions used in the present study. Finally, compared to the 

stimuli used by Shafir, our options differed only slightly in terms of enrichment, which could 

have diminished any potential accept-reject difference.  

According to Wedell’s accentuation hypothesis (1997), a replication of the differences 

found by Shafir (1993) between choice and reject is indeed very unlikely in the present 

context. In experiment 1 and 2, option B can be regarded as the more enriched option. Since 

the preference for this option is small (for all conditions) we expect, following Wedell’s 

hypothesis, that negative features should be weighted more heavily in choice than in rejection 

tasks, yielding an effect reversed to that found by Shafir. Our results therefore should 

resemble more the results found by Ganzach (1995a) who reported higher preference for high 

scatter (enriched) options in rejection than in choice tasks. Our null-result, however, does not 

show this effect, probably because of procedural differences between our experiment and 

those of Ganzach.  
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A note on the method used in Experiments 1 and 2  

Tversky et al. (1988) questioned the use of a within-subjects design as employed by Slovic 

(1975) and adopted in Experiments 1 and 2 of the present paper. Specifically, Tversky et al. 

used a between-subjects design in which some participants performed a matching task and 

others performed a choice task. They argued that when the same participant performs both the 

matching and the choice task, two alternative explanations of the results could be envisaged. 

Following one account, the participants always match prior to choice, and the more important 

dimension may loom larger in the later trial. In other words, the assumed sequence of 

matching followed by choice may cause a prominence effect. Alternatively, participants might 

use the prominent dimension as a tiebreaker to resolve the difficult choice between the two 

equally attractive options. Even if participants are indifferent among the options, they will not 

choose randomly between the two but rather use some sort of tie-breaking procedure to 

choose one of the options. According to this account, the prominence effect that results from 

such choice behavior does not express true preferences but is an artifact of the elicitation 

method. 

The between-subject approach employed by Tversky et al. (1988) could not be adopted 

in Experiments 1 and 2. The design of Experiments 1 and 2 required a within-participants 

approach where equally attractive options were constructed for each individual participant.3 

The following two experiments show that the above accounts of the prominence effect, are 

not applicable to Experiments 1 and 2. Experiment 3 illustrates that negative dimensions are 

more important in a choice task even when the matching task is excluded, thus showing that 

the prominence effect of the negative dimension is not just caused by a sequential effect. 

Experiment 4 demonstrates that the prominence effect of the negative attribute goes beyond 

serving as a possible tiebreaker. 

Experiment 3 

Participants 

In total, 120 students from the University of Nijmegen volunteered to participate in the 

experiment. The task was distributed among students on the university campus. Participants 

did not receive financial compensation since the task took only a few minutes to complete. 

                                                 
3 Note that approximately 30 minutes elapsed between the matching and choice task. 
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Design and procedure 

Experiment 3 consisted of a replication of the choice task of Experiment 2 (the dorm room 

scenario) excluding the preceding matching task. The values on the two attributes were the 

mean values obtained from the matching task of Experiment 2.  

The following written instructions were used: 

Imagine that you are urgently looking for a dorm room. The accommodation office 

offers you two rooms that are immediately available. The rooms are equally priced 

and the monthly rent is within your budget limits.  

You accept the offer, and have only to decide which of the two rooms you want to 

choose [drop]. The accommodation office provides you with the following 

information:  

Room A has a regular size of 14 m2. Commuting time to the university by bike is long 

and lasts about 25 minutes.  

Room B is a very large room of 19 m2. Commuting time to the university by bike is 

very long and lasts about 40 minutes. 

On the basis of this information you have to choose [drop] one room. 

What room do you choose [drop]? 

Two sorts of descriptions were used: the above description (complete information) and an 

identical description with the exception that one attribute value was missing (incomplete 

information). For the incomplete description, the rooms were described as follows: 

Room A has a normal size of 14 m2. Room B is a very large room of 19 m2 but the 

commuting time to the university by bike for room B is very long and lasts about 40 

minutes.  

This incomplete description was added to serve as a direct replication of Problem 6 by Shafir 

(1993) in a different context.4 Participants had to choose or reject (drop) one of the rooms. 

The experimental design thus consisted of a 2 (acceptance/rejection task) X 2 

(complete/incomplete information) between-subjects design, with 30 participants in each of 

the four conditions.  

                                                 
4 Since problem 6 of Shafir and the present study were very similar in stimulus configuration and method, this 

condition was expected to have more potential in replicating the accept/reject difference than in experiment 1 

and 2. 
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Results and discussion 

The results of one participant were excluded from the analysis since her answers were 

inconsistent. The complete information condition revealed a strong preference for option A 

(51 out of 60 participants). In the incomplete condition, results were also strongly in favor of 

option A (46 out of 59 participants). No differences were found between the choice and 

rejection frames. These results are incompatible with those reported by Shafir (1993), in 

which participants favored option B and a large difference between choice and rejection was 

observed. It is interesting to note that despite the missing information of option A, a majority 

still chose this option, assuming that this room was closer to the university. 

The results of Experiment 3 suggest that the preference for option A in Experiment 2 

could not be solely attributed to a sequential effect, caused by a heavier weighting of the 

prominent dimension in the choice task after the matching task. It shows that in direct choice 

(without matching) the negative attribute becomes the prominent one. 

Experiment 4 

Tversky et al. (1988) proposed that the prominence effect in a sequential matching / choice 

task can be the result of a common tie-breaking procedure, rather than exhibiting a real 

prominence of one of the attributes. Indeed, one can question the practical implications of any 

prominence effect in cases were options are deliberately made equally attractive. If, however, 

it can be shown that the prominence of the negative dimension still holds, even when options 

are no longer equally attractive, we could exclude the alternative explanation posed by 

Tversky et al. (1988). Experiment 4 was designed to examine the tie-breaking account and 

further to test the robustness of negative-based prominence. 

The experiment consisted of a replication of Experiment 1, except that a third dimension was 

added in the choice task which, overall, made option B (the option that was inferior on the 

negative dimension) more attractive. Option A and B were matched on dimension 1 and 2 and 

option B was superior on dimension 3. The decision-maker thus no longer needed a tiebreaker 

to choose between the options, since option B clearly dominated option A. If negative-based 

prominence is a genuine strong effect and not just a tiebreaker, then the negative attribute of 

option B could still be too powerful to be compensated by an extra positive attribute. We 

therefore predicted that for a significant proportion of participants, option A would still be 

attractive due to its advantage on the negative dimension. Choice of option A would suggest 
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conditions in the choice task of Experiment 4. The results for the two conditions were thus 

combined for further analysis. 

For participants who matched option A to a sound quality of 10 in option B, the mean 

matched value for the sound quality of option A was 6.98 (SD=1.64, N=81). For matching 

option B to a sound quality of 7 in option A, the mean matched value for the sound quality of 

option B was 10.19 (SD=1.67, N=85).  

From a normative perspective, adding the third dimension makes option B a dominating 

option. Of 161 participants, 92 (57%) indeed favored option B. Yet, a substantial number of 

participants (43%) chose option A. Taken into account that according to normative 

considerations all participants should have chosen the dominating option B, we can conclude 

that the prominence effect of the negative dimension did not disappear. Evidently, the 

negative value in the description of option B could not be fully compensated by the positive 

attributes. The large proportion of participants (43%) that chose option A rules out the 

explanation that the prominence effect of the negative dimension is just a reflection of a tie-

breaking procedure and shows the intrinsic strength of the negative-based prominence effect. 

In sum, Experiments 3 and 4 exhibited that the prominence of the negative dimension is 

not limited to the specific context nor to the method of the matching-choice approach used in 

Experiments 1 and 2. Negative dimensions can also be prominent in direct choice without a 

matching task, and can have such a strong impact that, under certain circumstances, the 

negative features may even override an added positive feature.  

Experiment 5 

In all the experiments presented above, demonstrating the impact of negative features on 

choice, it was implicitly assumed that the identity of the negative attribute is known. In the 

audio-player context, memory size was set as the negative attribute by using low-grade 

attribute values. Similarly, in the room scenario, commuting time was set as the negative 

attribute. The manipulation we employed, however, does not imply that memory size and 

commuting time will always be considered as a negative dimension. For example, a 

commuting time of 3 minutes would probably not be considered a negative feature, neither 

would a room size of 8 m2 be considered a positive dimension. In other words, we propose 

that the ‘negativity’ of an attribute is not an absolute characteristic but rather determined by 

the specific values at hand.   
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Another related question regarding the previous results is the following: Is it possible 

that the prominence effect, exhibited in all our experiments, is due not to the negative aspect 

per se but to other characteristics? In particular, could it be that the weight of an attribute is 

determined by considerations other than the negative/positive distinction? For example, it 

could be the case that in both contexts of experiment 1 and 2, the negative attribute was 

confounded with the attribute that had a stronger ‘intrinsic salience’. Under such an 

interpretation the prominence effect, as demonstrated in our experiments, was determined by 

other factors and the fact that prominence was correlated with negativity was only incidental. 

Although we believe this interpretation to be highly unlikely, the experiments up to now do 

not exclusively rule out such an interpretation.    

The above considerations were examined in Experiment 5, which was designed to test 

the following hypothesis: 

Whether a dimension is perceived as positive or negative, and which dimension 

becomes prominent, is related to the specific attribute values on that dimension. By 

decreasing or increasing attribute values (thus changing a positive into a negative 

dimension and vice versa) we can flip the prominence dimension thus reversing the 

prominence effect. 

This hypothesis was tested employing the dorm room scenario used in Experiment 2. Four 

versions (conditions) were used, extending the complete range of good (positive) and poor 

(negative) room sizes and short (positive) and long (negative) commuting. Version 1 

comprised a matching/choice task between two rooms that were rather small (8 m2 and 10 m2 

respectively), but had a very short commuting time (6 min. and 9 min.) to the university. 

Version 4 consisted of a matching/choice task between two rooms that were rather large (17 

m2 and 21 m2 respectively) combined with long commuting times (24 min. and 36 min.). In 

between were two moderate versions (see the left three columns of Table 2.5 for the exact 

stimulus values in each condition). We predicted that in version 1, room size will be 

considered as negative and thus turn into the prominent attribute, whereas in version 4 

commuting time will be negatively assessed and thus become the prominent attribute.  

In addition to the prominence effect, we tested the ‘intrinsic’ salience of the two 

attributes, using a separate task in which participants had to distribute weights between the 

two attributes. The aim of assessing the weights separately was to distinguish between the 

intrinsic prominence of an attribute and the negative-based prominence caused by strong 

negative values.  
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The weight assessment task was performed in experiment 5a and is presented first. The 

matching/choice experiment in which prominence is expected to reverse is described in 

Experiment 5b and Experiment 6. 

Experiment 5a 

Participants 

Participants were 150 students, recruited on the campus of the University of Utrecht. Since 

the task took only a few minutes to complete, participants did not receive financial 

compensation. 

Design and Procedure 

Experiment 5a employed a procedure in which participants were asked to distribute weights 

between the two attributes of the dorm room scenario as used in experiment 2. All participants 

in the three (between-subjects) conditions, were asked to imagine that they were looking for a 

dorm room. The first condition was an abstract one, in which participants were not provided 

with attribute values. They were asked to distribute weights between the two attributes, room 

size and commuting time. The elicitation procedure employed percentages and participants 

were asked to assess the two weights in such a way that the two would sum up to a 100%.  

The other two conditions displayed the two extreme versions that were subsequently 

used in experiment 5b: version 1 which described two small rooms with short commuting 

times and version 4 which described two large rooms with long commuting times. 

Results and Discussion 

The responses of four participants were excluded from further analysis, because they did not 

provide percentage scores that added up to 100%. All percentage scores, in all three 

conditions, for the room size dimension were well above 50%, indicating that across 

conditions (and thus for all attribute values) room size is perceived as the more important 

dimension (see Table 2.4). The last column of Table 2.4 shows that all the deviations from 

50% are statistically reliable. 

As can be seen from Table 2.4, the weights given in the abstract condition lie between 

the other two conditions. When room size is small (thus ‘negative’), its weight increases 

relative to the abstract condition (t[95]=3.34, p<.002). Conversely, when room size is large, 

its weight decreases relative to the abstract condition (t[95]=1.954, p<.06).  
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Remember that in experiment 2, commuting time as the negative attribute was 

demonstrated to be the prominent attribute. The present experiment, however, suggests that 

room size is intrinsically more salient than commuting time. Even when commuting time is 

strongly negative (as in experiment 2), room size is still regarded as the more important 

dimension. These results show unambiguously that the negative-based prominence effect 

found in experiment 2 could not have resulted from an ‘intrinsic’ salience (importance) of the 

commuting time attribute. Experiment 5b, described below, further investigates the difference 

between intrinsic prominence and negative-based prominence. 

Experiment 5b 

Participants 

In total, 178 participants, all students at the University of Utrecht, participated in a 

matching/choice experiment. They were paid 12.50 Dutch guilders (Approximately $6) for 

their participation in an experimental session consisting of a set of unrelated paper and pencil 

tasks which the present study was part of.  

Design and Procedure 

Experiment 5b was based on the experimental procedure and scenario used in Experiment 2. 

Two dorm rooms were described on two dimensions, room size and commuting time to the 

university by bike. Four different conditions (versions) were constructed. The only 

differences between the four conditions were the attribute values on both dimensions, which 

are presented in the left three columns of Table 2.5. 

Conditio

Abstrac

Conditio

Conditio
Table 2.4: Mean weights of room size in Experiment 5a 

n Attribute values 

Mean weight 
room size 

(Standard. dev) 

t-test for 
deviations from 

50% 

t no attribute values 
given 

66.50% 
(13.98) 

t[47]=8.18 
p<.001 

n 1 room size small 
commuting time short 

74.59% 
(9.51) 

t[48]=18.10 
p<.001 

n 4 room size large 60.31% t[48]=4.22 

commuting time long (17.06) p<.001 
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In the matching task, one of the four conditions was presented. Participants performed a 

matching task on either the size of room B or on the commuting time of room A. The to be 

matched attribute values were both the better values on their dimension, and thus were easier 

to match than the corresponding inferior values (The reader is reminded that in Experiments 1 

and 2, matching the more negative value of option B resulted in insufficient matching values 

that influenced the choice task). Figure 2.4 displays the scales that were used in the matching 

task. Compared with Experiment 2, the scales were extended because the four conditions 

covered a larger range than the comparable conditions in Experiment 2.  

The choice task presented the table with the two rooms, including the value provided 

earlier by the participant in the matching task. Because there were no differences between the 

acceptance and rejection tasks in the previous studies, only an acceptance task was employed 

in Experiment 5b. 

A complete between-subject design, as used in Experiments 1 and 2, would require a 

very large group of participants. Each participant was thus exposed at the beginning of the 

experimental session to two experimental conditions on which he or she had to perform a 

matching task. After completing several other (unrelated) pencil and paper tasks, they 

performed the corresponding choice tasks. 

All the 12 possible combinations of two (out of four) conditions were used in the 

experiment. Half of the participants first matched on the size dimension (first matching task) 

and then on the commuting time dimension (second matching task). The other half first 

matched on the commuting time and then on the size dimension.  

room size 
8 m2 very small 
9 m2  
10 m2 small 
11 m2 

12 m2 

13 m2 normal 
14 m2 

15 m2 

16 m2  
17 m2 large 
18 m2 

19 m2  
20 m2 

21 m2 very large 
23 m2 

25 m2 
27 m2 extremely large 

commuting  time 

4 min. extremely short 
5 min. 
6 min. very short 
7 min.  
8 min. 
9 min. short 
11 min. 

13 min. 

15 min. normal  
18 min. 

21 min. 

24 min. long 
28 min. 

32 min. 

36 min. very long 
   

Figure 2.4: Scales used in the matching task of Experiment 5b. 
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Results and Discussion 

The responses of three participants were excluded from further analysis, because they 

provided invalid responses in the matching task. Table 2.5 presents the matched distances in 

conditions 1 to 4.  

The results of the choice task, in terms of preference for room A, are presented in Table 

2.6. Consider first the overall results (combined over the two tasks), as presented in the last 

column of Table 2.6. In condition 4, which is comparable with the room scenario presented in 

experiment 2, there is again a strong preference in favor of option A, indicating that the 

(negative) commuting time was the prominent dimension in the choice task. In conditions 1, 2 

and 3, however, option B was preferred. Since options A and B were equated during the 

matching task, a preference for option B implies that room size was the prominent dimension 

in conditions 1, 2 and 3. This result is compatible with the results of experiment 5a that 

exhibited an overall salience/importance of the room size attribute. 

The results suggest that in condition 1, room size was perceived as the negative 

dimension and the prominent one. In contrast, in condition 4 commuting time was perceived 

as the negative dimension and the prominent one. Evidently, and consistent with our 

hypothesis, we obtained preference shifts from option B to option A along with shifts in the 

prominent dimension (from room size to commuting time). Prominence, at least in the present 

context, seems to be determined by both the ‘intrinsic’ characteristics of the dimension itself 

Condition Room A 

1 8 m2 

 6 min. 

2 10 m2 

 9 min. 

3 13 m2 

 15 min. 

4 17 m2 

 24 min. 
Table 2.5: Matched distances in Experiment 5b 

Room B 
Matched 
attribute 

Mean matched 
distance (in 
scale-units) 

Std. dev. 
(no. of obs.) 

closest 
matched 

scale value 

10 m2 size B 2.62 1.59 (45) 11 m2 

9 min. distance A 3.39 1.15 (44) 6 min. 

13 m2 size B 4.38 1.99 (45) 14 m2 

15 min. distance A 4.21 1.94 (44) 8 min. 

17 m2 size B 5.66 2.62 (44) 19 m2 

24 min. distance A 4.38 2.39 (43) 13 min. 

21 m2 size B 4.61 1.05 (43) 23 m2 

36 min. distance A 4.51 2.21 (45) 18 min. 
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and, even more so, by the specific attribute values on that dimension.  

Table 2.6 presents detailed results for each condition. Since each participant matched 

two conditions, the results were split between tasks that were presented first and those 

presented second. Only in condition 4 is there a difference in preference for option A between 

the first and the second task. Notwithstanding, regardless of whether the matching task was 

presented first or second, there is a clear increase, from conditions 1 to 4, in the proportion of 

participants opting for option A. 

The results were submitted to a logistic regression analysis. There was a highly 

significant coefficient for condition (z = -7.597, p<0.001), and a smaller coefficient standing 

for whether the task was performed in the first or in the second place (z = -2.578, p<0.01). No 

differences were found for matching on the size or on the distance dimension, nor were there 

any effects of matching values provided by the participants on the preference for option A. 

Experiment 5b was designed to span the entire range of good and poor attribute values 

for both room size and commuting time dimensions. The results of this experiment, however, 

could have been influenced by an implicit confounding in the design between attribute 

negativity and attribute range. Consider again the specific values of the four conditions in the 

left three columns of Table 2.5. Whereas in condition 1, the exchange rate between 

commuting time and room size was 3 minutes (9-6) for 2 m2 (10-8), yielding an exchange 

ratio of 1.5, in condition 4, the same exchange ratio increased to 3.0 (12 minutes (36-24) for 4 

m2 (21-17)). Similar calculations show that the rate of exchange between commuting time and 

room size in conditions 2 and 3 yielded ratios of 2.0 and 2.25, respectively. If the utility 

functions for room size and commuting time are approximately linear, size would therefore be 

more ‘expensive’ (in terms of minutes commuting time) in condition 4 than in condition 1. A 

simple linear model with equal weights could then account for the results, without the need of 

Table 2.6: Percentage of participants choosing option A for each condition in Experiment 5b 

Condition number 
Matching task 
presented first 

Matching task 
presented second Overall 

condition 1 0 % (n=43) 2.2% (n=44) 1.1% (n=87) 

condition 2 6.7% (n=45) 0% (n=43) 3.4% (n=88) 

condition 3 32.6% (n=43) 27.9% (n=43) 30.2% (n=86) 

condition 4  47.6% (n=42) 88.6% (n=44) 68.6% (n=86) 
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using a negative-based prominence explanation. 

The results up to now, do not support this alternative explanation. Specifically, matched 

values provided by the participants in the matching task of Experiment 5b (see Table 2.5) 

were close to the ratio we initiated, thereby acknowledging the difference in ratio between 

condition 1 and 4. Moreover, the alternative explanation based on ratio would imply that 

differences in the actual ratio (as reflected in the matched values provided by each 

participant), should result in differences in choice behavior. Evidently, our logistic regression 

analysis did not demonstrate any effect of matched values on choice. 

Notwithstanding the above argument, Experiment 6 was designed in order to further test 

the viability of the “ratio” explanation.  

Experiment 6 

Participants 

Participants were 118 students from the University of Utrecht. They participated in a 

matching/choice experiment that was part of an experimental session consisting of unrelated 

other experimental tasks that were all presented on laptops. The experimental session lasted 

20 minutes on average. Participants were paid 10 Dutch guilders (approximately $5) for their 

participation.  

Design and procedure 

Experiment 6 was based on the experimental procedure and design of Experiment 5b. Only 

two conditions of Experiment 5b were employed, namely condition 2 and 4. Two different 

sets of stimuli were used as a between-subjects condition. Set 1 used an unmodified version of 

condition 2 (which had a ratio of 2.0) and a modified version of condition 4 in which the 

commuting time for room B was changed from 36 to 32 minutes, resulting in an exchange 

ratio between commuting time (32-24) and room size (21-17) that was also equal to 2.0. 

Similarly, Set 2 employed an unmodified version of condition 4 (with a ratio of 3.0) and a 

modified version of condition 2, also yielding an exchange ratio of 3.0 (see left side of Table 

2.7 for the exact stimulus values). Each participant performed a matching and choice task for 

each of the two conditions. Between each matching and choice task were several other 

unrelated experimental tasks.  

The text of the scenario was identical to the text of experiment 5b. However, because 

experiment 6 was performed by using a computer, participants did not have to rely on a scale 
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to match the two options. They were free to type in any number (using one decimal place). 

For consistency with experiment 5b, the scale, with the range of possible attribute values and 

their labels, was again presented next to the matching table. Similar to Experiment 5b, each 

participant matched the room size in one trail and commuting time in the other trial (order of 

the two was counterbalanced). The order of presentation of condition 2 and 4 was also 

counterbalanced. 

Results and Discussion 

Table 2.7 presents the matched values participants provided in the matching task. Unlike in 

the previous experiment (5b), we now present the exact matched values, because participants 

used a computerized matching task in which they did not respond on a scale but in exact 

values. The matched values are strikingly similar between set 1 (ratio of 2) and set 2 (a ratio 

of 3), demonstrating that participants are rather insensitive to the ratio presented. 

Similar to experiment 5b, a strong preference reversal was observed (see Table 2.8) 

between condition 2, where room size is small (thus negative) and condition 4, where 

commuting time is large (thus negative).  In condition 2, option B is strongly preferred over 

option A, whereas in condition 4 a stronger preference is found for option A. Both for set 1 

and set 2, the preference reversal is highly significant (p<.00001 for both sets using Chi2-

tests).  No differences were found between the first and second matching task. 

C

S

(

S
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Table 2.7: Means and standard deviations of matched values in Experiment 6 

ondition Room A Room B 
Matched 
attribute 

Matched 
value 

Std. dev. 
(no. of obs.) 

et 1 (ratio = 2.0)    

10 m2 13 m2 size B 14.2 m2 1.77 (N=26) 2 

9 min. 15 min. distance A 6.4 min. 2.54 (N=30) 

17 m2 21 m2 size B 22.3 m2 2.52 (N=30) 4 
modified) 

24 min. 32 min. distance A 18.6  min. 5.07 (N=26) 

et 2 (ratio = 3.0) 
   

11 m2 13 m2 size B 14.4 m2 1.91 (N=38) 2 
modified) 

9 min. 15 min. distance A 6.9 min. 2.50 (N=24) 

17 m2 21 m2 size B 22.9 m2 2.47 (N=24) 4 

24 min. 36 min. distance A 20.7 min. 5.89 (N=38) 
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The results of the first and second matching / choice task were submitted separately to a 

logistic regression analysis. Only the condition factor (condition 2 or 4) resulted in a 

significant contribution (p<0.005) to the logistic regression model for both the first and the 

second matching task. Neither the factor ‘dimension on which was matched’ (size or 

commuting time), nor the factor of matched distance (incorporating the matched values 

provided by the participants) or the set (ratio) used contributed significantly to the logistic 

regression model.  

Table 2.8: Percentage of participants choosing option A for each condition in Experiment 6 

Set  Condition 
Matching task 
presented first 

Matching task 
presented second Overall 

2 8 % (n=25) 13% (n=31) 11% (n=56) 1 
(ratio=2.0) 

4  58 % (n=31) 48% (n=25) 54% (n=56) 

2 13% (n=32) 7% (n=30) 10% (n=62) 2 
(ratio=3.0) 

4 57% (n=30) 59% (n=32) 58% (n=62) 

 

The present experiment thus rules out the possibility that the results of Experiment 5b 

were due to differences in the exchange ratio, because a preference reversal occurred even 

with a constant ratio between the attributes of condition 2 and 4.  

Experiments 5a, 5b and 6 combined, leave little doubt that, other things being equal, 

room size is generally regarded as more important than commuting time. This is a general 

(intrinsic) prominence effect. However, when attribute values are sufficiently negative 

(condition 4 in Experiment 5b and 6), a less important attribute (i.e., commuting time) can 

become prominent by virtue of its negative character that overshadows the overall 

prominence of the positive attribute. 

The negative-based prominence effect, observed in Experiment 2, can thus not be 

attributed to an inherent prominence of the dimension that was negative (on the contrary, the 

positive dimension is the more important one!) and must have been caused by the negative 

values on that dimension.  

General Discussion 

In the present paper we proposed that a negative attribute would become the prominent 

dimension in choice after matching or, in other words, a negative dimension may loom larger 
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in choice than in matching. Experiments 1 and 2 offered initial support for this hypothesis, 

showing a prominence of the negative dimension in two distinctly different contexts.  

Considering the prominence of negative features, two important questions should be 

addressed. First, is negativity the only factor that determines prominence? Second, what 

properties determine whether an attribute is conceived as positive or negative?  

It is not our claim that negative attributes are the sole determinants of prominence; other 

factors may certainly play a role. Prominence implies that (unlike matching) choice is to a 

large extent determined by the more important (hence prominent) attribute that dominates 

other attribute(s). But what determines the prominence of an attribute and the degree of its 

dominating power? Two major factors that determine the degree of prominence can be 

envisaged. One factor is associated with the particular nature of the attribute, which we 

labeled as “intrinsic salience” (as demonstrated in experiment 5a). Intrinsic salience is an 

inherent characteristic of the attribute independent of its specific value in any given context. 

The other factor, as demonstrated in Experiments 5b and 6, is the particular attribute value 

(that varies and is context dependent).       

 It is important to realize that there is a clear tradeoff between intrinsic salience and 

particular attribute values. Specifically, the stronger the intrinsic salience (positive or 

negative) of a given attribute, the more difficult it would be to undermine it by changing the 

attribute values. Indeed, under extreme conditions of intrinsic salience, minor (or even 

moderate) changes of attribute values (i.e. downgrading the value of the salient attribute or 

upgrading the value on the non-salient attribute) may not be sufficient to overcome the 

attribute’s saliency.5  

How could one determine the relative intrinsic salience of an attribute? Though there is 

no direct way for assessing the intrinsic salience of an attribute, there is a simple test that may 

provide a first (though inexact) approximation. Experiment 5a offers a method to assess the 

weights of the attributes used in the dorm room scenario. Using a task in which participants 

                                                 
5 Consider the matching/choice task employed by Tversky et al. (1988) in which they presented participants with 

two programs designed to reduce the number of casualties in traffic accidents. The two programs differed on two 

dimensions namely the costs associated with each program (in millions of dollars) and the corresponding 

expected number of casualties. Consistent with our predictions, the expected number of casualties - that in this 

case is unequivocally perceived as the negative attribute – produced a strong prominence effect. Number of lives 

is an example of an attribute containing overwhelming (negative) intrinsic salience that would be very difficult 

to undermine even when the other attribute (cost of the program) is made more prominent (in the negative 

direction) by a large increase in cost. 
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had to distribute weights between the two attributes, it was clearly shown that room size in 

general is regarded as the more important dimension. The abstract condition, in which no 

specific attribute values were given, provides an assessment of intrinsic salience: room size 

received a mean weight of 66.5%, showing that the intrinsic salience of the room size was 

twice as that of commuting time. This is why we found (in Experiment 5b) a preference for 

option B, the option with the better room size, in conditions 1, 2 and 3 (see Table 2.6). It 

indicates that room size is the prominent dimension over the larger part of the range, even for 

room sizes that are positive combined with commuting times that are negative, as in condition 

3. Not withstanding, by sufficiently altering the respective attribute values, the prominence 

effect can be reversed as demonstrated in condition 4 of Experiment 5b and 6.  

The impact of negative features on prominence is thus, besides other factors, 

determined by the strength of the negative attribute values in combination with the 

importance of each of the relevant attributes. An important implication of the results of 

Experiments 5 and 6 is that one must be careful in making general statements about 

prominence, since specific (negative) attribute values can completely cancel out such a 

general attribute prominence. 

The interdependency between attribute weights and attribute values seems to bear 

similarity with experiments on choice under uncertainty, which show that the evaluation of a 

specific outcome is not independent of its corresponding likelihood (see Weber (1994) for an 

excellent review). Notwithstanding the theoretical and procedural differences between studies 

on choice under uncertainty and our matching/choice experiments, some analogies can be 

drawn. For example, participants in our experiments seem to maximize on the negative 

dimension, which could be interpreted as a case of a maximin strategy on the negative 

attribute. Related to this interpretation would be an explanation in terms of asymmetric loss-

functions (e.g., Weber, 1994). Participants would rather loose some value on the positive 

dimension than on the negative dimension, resulting in a strong preference for the option that 

is superior on the negative dimension.  

Finally, framing manipulations could also alter the prominence of an attribute. 

Formulating the same attribute by different frames, as in the well-known Asian Disease 

(Kahneman & Tversky, 1981), may also affect the relative prominence of attributes. 

Experiments 5 and 6 demonstrate that negativity is related to specific attribute values on 

a dimension and is not determined solely by intrinsic characteristics of the dimension itself. 

As we proposed earlier, dimensions are not absolutely positive or negative, across the entire 

range of attribute values, though some dimensions are naturally more positive or more 
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negative. Other things being equal, dimensions like audio quality or room size are considered 

positive, whereas dimensions such as price (cost) or commuting time are negative. In general, 

a dimension would be regarded as positive, if the values on the larger part of the range are 

more than acceptable (or even good). Instances with negative values are relatively rare for 

such dimensions. The reverse can be said of a negative dimension: the larger part of the scale 

consists of poor attribute values and instances with positive values are relatively few. For 

example, the statement “I had dinner in a very good restaurant and it only cost $10” suggests 

that price is in general regarded as negative, but in that specific instance (the $10 meal) is 

regarded as being positive. 

The present paper is an initial attempt to investigate the influence of negative features 

on choice and matching. Evidently, the encoding of attributes as positive or negative can have 

a significant impact on choice tasks compared to matching tasks. The results reported here 

seem to suggest that when choosing, people exhibit enhanced sensitivity to negative features. 

To the extent that negative features may be conceived as losses, the present paper provides 

additional evidence for the more general phenomenon of loss aversion in the specific situation 

of a matching/choice task. It shows that the encoding of options as losses and gains, relative 

to a reference point, is more likely to occur and to have stronger impact in choice than in 

matching tasks.   

 





 

Chapter 3 

The Meaning of Indifference in Choice Behavior:  

Asymmetries in Adjustments embodied in Matching+ 
 

Abstract 
Measuring and assessing people’s preferences is an intricate task that can be realized by 

different methods. Evidently, the different methods do not necessarily yield consistent 

results. A well-known example of inconsistency between methods is the ‘Prominence 

effect’ (e.g., Slovic, 1975, 1995; Willemsen and Keren, 2002) in which matching and 

choice are incompatible. In the present paper we examine the matching procedure and 

demonstrate inconsistencies within the method itself. It is shown that the inconsistencies 

stem from (1) Asymmetry in upward and downward matching (i.e., matching options by 

increasing or lowering values do not yield the same tradeoffs), and (2) Participants’ 

tendency to match (adjust) the options such that they become more similar, eventually 

facilitating the choice process. Matching is the most straightforward method of eliciting 

indifference. Hence, the observed inconsistencies encapsulated in the matching procedure 

have direct implications for the construction of indifference curves (equal-utility 

contours) that are examined in the final section.   

 

Standard economic theory portrays preferences by indifference curves that supposedly reflect 

the individuals’ tradeoff, or rate of exchange, between the relevant attributes. What exactly is 

the meaning of saying that an individual is indifferent between two options? There are several 

different connotations, in the context of choice behavior, associated with the term. 

First, an individual may be indifferent when he or she is disinterested (or apathetic) as 

to which option to choose because the consequences (regardless of which option is finally 

chosen) have little if any importance. I may be indifferent between having a strawberry or a 

cherry ice cream and, similarly, I may be indifferent as to whether we go to the movie tonight 

or tomorrow. In contrast, a woman who considers undergoing abortion is anything but 

indifferent despite the fact that she is unable to decide. Elster (1989) proposed to label the 

                                                 
+ Willemsen, M.C. & Keren, G. (under review) The Meaning of Indifference in Choice Behavior: Asymmetries 

in Adjustments embodied in Matching 

-49- 
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inability to decide in such consequential situations as indeterminacy. Though both 

indifference and indeterminacy reflect indecisiveness, it is the latter that is emotionally loaded 

because of the consequences associated with the alternative options. It also follows that it is 

more difficult to reach a decision under conditions of indeterminacy than under indifference. 

Another meaning of indifference, the one that supposedly underlies indifference curves, 

underscores the ambivalence and lack of resolution associated with the difficulty to reach a 

decision. Here, the difficulty to decide, eventually resulting in indifference, may stem from 

two sources. First, indifference may occur when one has difficulty to decide between two 

options that are very similar. For example, one has to choose between two cars that are 

identical expect for type of gear which is automatic or manual, or the choice between 

submitting an article to one of two very similar journals. Second, indifference occurs when 

one is not able to decide between two options that are very dissimilar on various dimensions, 

both having different advantages and disadvantages, yet are overall equally attractive. For 

example, choosing between two cars that have clearly different attributes, for instance a large 

car with only basic accessories compared with a smaller one with several luxury accessories.  

The distinction between indifference stemming from similar options and indifference 

resulting from dissimilar options is directly related to choice behavior. Specifically, when 

options are similar, a small increment on one of the options may be sufficient in order to 

resolve the tie. On the other hand, with highly dissimilar options, slightly improving one of 

the options on one dimension is often not sufficient for choice resolution. For example, 

Tversky (1972) proposed that if people are indifferent between a trip to Paris or to Rome 

(obviously, two options that differ on many dimensions yet still can be equally attractive), 

they remain indecisive even when a free bottle of wine is added to one of these options.   

 The present paper is focused on the meaning of indifference between dissimilar 

options. How do people cope with such conflicting choice alternatives? Stimuli that consist of 

options that are far apart (on different dimensions) yet are overall equally attractive, offer 

valuable insight into the decision making process and the heuristics (and potential biases) that 

can occur when resolving such a difficult choice. Additionally, knowing a state of 

indifference between two options can provide useful information about the tradeoffs between 

the different dimensions that could assist in predicting choices.  

A state of indifference is associated with a configuration of the attribute values, of both 

options, for which a decision-maker will be indecisive between the two options. For instance, 

imagine a decision-maker who expresses indifference between job A (16 days vacation and 

$33,000 salary) and job B (10 days vacation and $36,000 salary). For this decision-maker, the 
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advantage of having 6 more vacation days in job A equals the advantage of having $3,000 

higher salary in job B (alternatively, loosing 6 days equals loosing $3000). Options like job A 

and B that are valued equally are assumed to be lying on the same indifference curve. An 

indifference curve is a constant utility curve (see Edwards, 1954 for an early discussion on 

indifference curves). It is assumed that all the options, lying on such a curve, are equally 

attractive.  

By knowing what configuration of options results in indifference we gain additional 

information on the options compared to knowing which option is preferred over the other. 

The ‘indifference ratio’ between the two attributes of two ‘equal’ options is a local estimate of 

the slope of the indifference curve (see Figure 3.1, were the indifference ratio is $500 per 

vacation day). Identifying this indifference-ratio, enables one to make predictions on 

preferences between any two options that are in the region around A and B, by comparing 

their tradeoff with the indifference ratio. Knowing just the preference distribution between 

option A and B, without additional tradeoff information, only enables the prediction of choice 

for one point in the region of A and B. 

The matching procedure is a common method to assess indifference states between two 

options A and B. Following this method, participants are presented with two options that are 

described on two dimensions. One attribute value is missing and participants are instructed to 

fill in a value for this missing attribute such that the two options will become equally 

vacation 
(days)  

A 
16 

B 
10 indifference 

curve 

Salary ($) 33,000 36,000 

Figure 3.1: Indifference curve of the job example 
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attractive (i.e., that one will be indifferent between the two options). The method offers a 

direct and efficient estimation of the tradeoff between two attributes. A possible application is 

‘price matching’, that is to assess the increase in price that is acceptable for a specific raise in 

quality. Matching has a strong advantage over other preference assessment tasks in that a 

single question suffices to get rich information on tradeoffs (see Carmon & Simonson, 1998, 

for a discussion on this topic). Matching, however, requires that participants adapt a 

compensatory and attribute-based strategy (e.g., Payne, Bettman & Luce, 1998), and that the 

attributes used can be represented on a continuous dimension.  

A large amount of literature demonstrates and describes difficulties associated with the 

matching task, especially regarding the goal of reaching a state of indifference (e.g., Slovic, 

1975; Tversky, Sattath and Slovic, 1988; Fischer and Hawkins, 1993; Delquié, 1993; Fischer, 

Carmon, Ariely and Zauberman, 1999; Willemsen and Keren, 2002). Much of this research 

on matching focused on the prominence effect (e.g., Slovic, 1975; 1995), according to which 

the more important dimension will weigh more heavily in choice than in matching. The 

prominence effect results in a preference for the option that is superior on the more important 

attribute, even if the participant had previously matched the options. Apparently, matching 

and choice, in such a context, do not stem from the same ‘indifference curve’. The 

prominence effect can be regarded as a violation of procedure invariance (e.g, Slovic, 1995), 

in the sense that matching and choice do not result in similar preference orderings. Willemsen 

and Keren (2002) offer an extensive review on the prominence effect and the diverse 

explanations for this effect such as scale compatibility (e.g., Slovic, Griffin and Tversky, 

1990), strategy compatibility (Fischer and Hawkins, 1993), and the task-goal hypothesis 

(Fischer et. al, 1999).  

If matching and choice do not result in similar preference orderings, thus do not reflect 

the same indifference curves, the question of how to measure the ‘true’ indifference 

(assuming it exists) remains open. Are indifference points measured by a matching procedure 

less or more valid than indifference points derived from a choice task?  

The present paper, however, does not focus on the discrepancies found between choice 

and matching, but rather on possible inconsistencies within the matching task itself. Attention 

is mainly devoted to the direction in which matching takes place, and the valence of the 

attributes that are being matched. Both aspects are shown to influence the matching task, thus 

resulting in different points of indifference for alternative ways of matching. The implications 

for the construction of indifference curves are discussed in the final section.  
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Direction of Matching and Attribute Valence 

Direction of matching 

Matching resembles, in many respects, the classical psychophysical procedures used in the 

study of perception and sensation (Slovic, 1975). Among the more common psychophysical 

methods, originally proposed by Fechner (see Massaro, 1975), are the method of limits, in 

which participants are tested by presenting stimuli in an ascending and descending series of 

intensities, and the method of adjustments in which participants adjust the stimulus intensity 

in a downwards or upwards direction. As noted by Massaro, experimenters using these 

methods noticed discrepancies between the results obtained from ascending (upwards) or 

descending (downwards) trials. In a similar vain, the matching task may also be sensitive to 

the direction by which it is performed, and we can thus distinguish between two ways of 

adjustment. 

Upward adjustment: The value to be adjusted is increased (in terms of utility) relative to the 

value of the other options on the same attribute. For example, in matching the dollar amount 

of the bet [$…, p=0.30] to a given bet [$20, p=0.50], the participant is required to provide an 

amount larger than $20, in order to make the two options equally attractive. 

Downward adjustment: The value to be adjusted is decreased (in terms of utility) relative to 

the value of the other options on the same attribute. For example, in matching the dollar 

amount of the bet [$…, p=0.70] to a given bet [$20, p=0.50], the participant is required to 

provide an amount smaller than $20, in order to make the two options equally attractive. 

Attribute valence 

Students of choice behavior often refer to positive and negative attributes but fall short of 

providing an unambiguous definition of these terms. Indeed, most studies on matching do not 

distinguish between positive and negative attributes (but see Carmon and Simonson, 1998; 

Luce, Payne and Bettman, 2000). Yet, the trade-off encapsulated in the matching process 

offers good reasons to make this distinction (Willemsen and Keren, 2002). Attributes on 

which matching is performed, can be either positive, negative or mixed (both positive and 

negative). In the present paper we define an attribute, in the relevant choice set, as positive if 
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the specified values for both options in a matching task are above a given or natural1 reference 

point. Similarly, an attribute is defined as negative if both attribute values are below a certain 

reference point. The present paper is limited to tasks with options that have strict positive or 

negative attributes (i.e., the values on the two dimensions are either both negative or both 

positive).  

The interaction between direction of matching and attribute valence 

The above classifications result in 4 different types of matching, as shown in Table 3.1. We 

propose that these four types of matching are psychologically distinct, and show empirically 

that they can result in different matched values and correspondingly in indifference curves 

that are not identical. 

Consider first the distinction between upward and downward matching. We reanalyzed 

the results of previous studies reported by Delquié (1993), and show that the two matching 

procedures do not necessarily yield the same pattern of results. Specifically, Delquié used a 

double matching task to show ‘inconsistent tradeoffs’ between attributes2. His experimental 

procedure was straightforward and provided an elementary and minimal test of procedural 

invariance. Participants in his setup performed two matching tasks in sequence. The value 

from the second matching task was benchmarked against a value in the first matching task. In 

the first stage, participants matched [?,Y1] with [X2 , Y2], filling in a certain value X for the 
Table 3.1: Four types of matching as a function of attribute valence and direction of matching 

Direction of matching 

Attribute valence Upward Downward 

Positive attribute Upward  
positive matching 

Downward  
positive matching 

Negative attribute Upward  Downward  
                                                 

negative matching negative matching 

 

1 By a given reference point we mean one that is explicitly presented to participants in controlled experiments. 

Natural reference points are present in real life and though not sharply defined can be thought of as a kind of an 

average or a prototype. 
2 It is essential to note that, unlike the prominence effect that is based on inconsistencies between matching and 

choice, his study exhibited inconsistencies within the matching task itself. 
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missing value (see Figure 3.2). In the second stage, they were confronted with a matching task 

containing their own matched value X (obtained from the previous stage) and were asked to 

match on the other attribute: [X, Y1] with [X2, ?]. The value Y, obtained in this second 

matching task, can be compared with the benchmark Y2 that was presented in the first 

matching task. Discrepancies between Y and Y2 are an indication of internal inconsistencies 

in the matching task itself, showing that trading off dimension X against Y and trading off 

dimension Y against X, are not equivalent.  

Delquié (1993) employed the double matching task and applied it to a large number of 

different stimulus configurations. The results clearly showed that in most cases Y, the 

matched value in the second matching task, deviated significantly from the benchmark Y2 

(used in the first task), specifically that the value for Y was always between Y1 and Y2, 

resulting in an under-adjustment.  

Delquié (1993) used a variety of stimuli and stimulus attributes, and employed both 

downward and upward matching tasks. To reanalyze Delquié’s experiments, we rearranged 

his results in a 2X2 Table depending on whether each of the two matching tasks required an 

upward or a downward adjustment. The results of our analysis are summarized in Table 3.2. 

By inspecting the t-statistics and the corresponding p-values for the differences between the 

matched values of Y and the benchmark Y2 of these different tasks, a consistent pattern seems 

to emerge. Specifically, a strong effect - i.e., a significant difference between Y and Y2 – 

occurs in the conditions in which the first mentioned task requires a downward adjustment. 

The evidence for the other two cases (in which the first matching task requires upward 

adjustment) is mixed. Delquié was aware of the distinction between upward and downward 

adjustments (p. 1390, Delquié, 1993), but he seemed to have overlooked the fact that the 

revealed inconsistencies were much more likely to occur when participants, in the first task, 

performed downward rather than upward matching.  

 Option 1 Option 2 

First matching 
option 1 on dimension X 

[...,Y1] [X2, Y2] 

Second matching 
option 2 on dimension Y [X, Y1] [X2, ...] 

participant 
matches  
value X 

Y2 is 
benchmark 
for second 
matching 

Figure 3.2: The double matching task employed by Delquié (1993) 
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Table 3.2: Number of significant and insignificant differences between Y and the benchmark Y2

across studies reported by Delquié (1993) 

Adjustment (in order): 

First matching Second matching 
Significant difference  
(p <.05, two-tailed) 

Insignificant 
difference 

Downwards  9   1  Downwards 

Upwards  3   1  

 Totals 12 2 

    

Downwards  2   4  Upwards 

Upwards  4   4  

 Totals 6 8 
 
In our recent experiments (Willemsen and Keren, 2002) we also observed differences in 

matched values between upward and downward adjustment, and demonstrated an interaction 

between direction of adjustment and attribute valence. Participants in these experiments 

performed either an upward or a downward adjustment, and did so either on the positive or 

the negative dimension. For example, in our experiment 2, participants had to match two 

optional rooms that differed on two attributes, namely commuting time to the university and 

room size. Commuting time was the negative attribute, since the values provided on that 

dimension were all below the average (typical) commuting time, and room size served as the 

positive attribute. When matching on the negative attribute was in the upward direction, the 

matched difference reached a mean of 5.16 scale-units. When the matching was downwards, 

however, the matched difference was significantly smaller and reached a mean value of only 

2.68 scale-units. Such an observed difference between upwards and downwards matching on 

the negative dimension constitutes a notable asymmetry, because both the upward and the 

downward matching tasks traded off the same difference on the room size dimension. This 

asymmetry was also present in our experiment 1, but only when matching was performed on 

the negative attribute, as in the above example. Both experiments demonstrated that for 

downward negative matching, matched differences were smaller than in all other matching 

tasks.  
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Additional effects of attribute valence and direction of matching are documented in the 

literature. Carmon and Simonson (1998) demonstrated differences between matching the high 

and the low quality attribute. Luce, Payne and Bettman (2000) have shown that attribute 

valence had its effect on matched values and on choice responses after matching. Joyce and 

Shapiro (1995) exhibited, among other results, strong differences in tradeoffs resulting from 

upward or downward matching for both time and price matching. Their cover story presented 

two shops, NearCo and FarCo. NearCo was more conveniently located but FarCo offered a 

$10 discount on a product. Participants were asked to provide a maximum driving time, either 

to FarCo (downward matching) given a driving time to NearCo of 10 minutes, or to NearCo 

given a driving time to FarCo of 30 minutes (upward matching). In downward matching 

higher compensation (in dollars per hour) was required by the participants than in upward 

matching, which implied that matched differences were smaller for downward than for 

upward matching. 

In the present paper we further examine the differences between upward and downward 

adjustment, as well as the differences between matching on a positive or a negative 

dimension. Investigating the matching task in this way (using the classification proposed in 

Table 3.1), should provide a better understanding of the mechanisms that are at work when 

people perform a matching task. Further, it can offer some additional insight into how people 

perceive positive and negative attribute values. 

The results of Delquié (1993) and Willemsen and Keren (2002) suggest that downward 

adjustment is in many respects an unnatural task (asking participants to make things worse, 

requires a counter intuitive way of reasoning) that is more difficult to perform than upward 

matching. Consequently, we hypothesized that, in a double matching task, downward 

adjustment is more likely to lead to inconsistent matching responses than upward adjustment. 

Further, we predicted that the differences between downward and upward adjustment would 

be larger on the negative than on the positive dimension. These two hypotheses were tested in 

Experiment 1, which employed a double matching task similar to the one used by Delquié 

(1993).  

Experiment 1 

Experiment 1 used a design that directly tested whether downward matching indeed leads to 

more inconsistencies than upward matching. The experiment employed a double matching 

task, similar to the one used by Delquié’s (1993), in which the second matching task was 
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compared with the benchmark provided in the first matching task. Two conditions were 

employed in the present experiment, a double upward adjustment and a double downward 

adjustment task.  

A reference point was incorporated such that upward and downward adjustments were 

either on a positive or a negative dimension. Such a design provides a test of a possible 

interaction between direction of adjustment (downwards or upwards) and valence (matching 

on the positive or negative attribute). 

Participants 

Participants were 91 students of the University of Utrecht, who performed a series of 

decision-making tasks including the present matching experiment. They were paid 10 Dutch 

Guilders (approximately $4) for their participation in the experiment, which took between 20 

and 30 minutes to complete. 

Design and Procedure 

Participants were presented with a cover story about two inkjet printers. They were asked to 

imagine that they had a job as secretary of a student organization who, as part of her duties, 
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was responsible for purchasing a new printer needed for the organization’s correspondence. 

Two models of the printer were available in a shop at an identical price. They differed in 

printing speed (pages per minute) and printing costs (cents per page). Both dimensions were 

described as important factors for deciding which printer to buy. Participants were also 

provided with a reference point in the form of an average, prototypical, printer described in 

terms of printing costs and printing speed. Two reference points were employed as a between-

subjects variable. Reference point 1 consisted of an average printer with low printing costs 

and low printing speed. Under this condition, all printers in the following matching tasks had 

higher printing speeds (which is consequently assumed to be the ‘positive’ attribute) but 

higher printing costs (‘negative’ attribute). Reference point 2 consisted of an average printer 

with high printing costs and high printing speeds. Under this condition, all printers in the 

following matching tasks had lower printing costs (‘positive’ attribute) but lower printing 

speeds (‘negative’ attribute). The stimulus configurations and the two reference points used in 

this experiment are depicted in Figure 3.3. 

Following this cover story, participants were explicitly told that on the next 8 screens, 

they would be asked, on each trial, to fill in a missing value on one of the dimensions in order 

to make the two printers equally attractive. The goal of the matching task was described as a 

method to assess the tradeoff between the dimensions of printing speed and printing costs.  

In the matching task, participants provided matched values for one of the four attributes 

of two printers A and B. Printer A had always a lower speed and a lower cost, whereas printer 

B had a higher speed and a higher cost. Figure 3.4 presents the screen layout of a typical 

matching task. Matching the cost of printer A in this example requires a downward 

adjustment, because values lower than the speed of printer B had to be provided.  

The eight matching tasks presented to each participant were in fact four double 

matching tasks. Two of the four tasks consisted of a double downward adjustment: One that 

required first a downward matching on the speed of A (as presented in Figure 3.4) followed 

by a downward matching for the cost of B3, and one that was similar but was presented in the 

reversed order (first matching cost of B and later speed of A). The other two tasks were 

double upward matching tasks, either first matching speed of B and then cost of A or the 

reversed order.  

                                                 
3 Increasing the cost of B is considered a downward matching. Though the attribute value itself is numerically 

adjusted upwards, the utility of the cost decreases with increasing value. 
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Figure 3.4: Example of the screen layout of a matching task in experiment 1 

(Note: The column labeled average printer describes relevant reference points)  
The computer program was designed such that it did not accept matched values in the 

g direction. Participants had to fill in a matching value, and then press a button (see 

e 3.4) to place this value in a table so that the options could be compared and checked if 

indeed appeared to be equally attractive. The response field showed a ‘?.?’ before filling 

alue in order to remind the participant that a decimal number was required. 

The first four trials consisted of the first matching stage of each of the four double 

hing tasks, and order of these tasks was randomized. The following four trials consisted 

 second matching stage, and these trials were presented in the same order as the first 

hing trials. Consequently, between each first and second stage matching trial (of every 

le matching task) three other matching trials were presented. 

Using several double matching tasks, it was assumed that participants would be unable 

ognize or remember attribute values from the first stage of matching, for several 

ns. First, the missing value (the one that had to be matched) in the first and the second 

hing tasks were not in the same place. Consequently, the stimulus configurations in the 

asks were not identical. In addition, remembering attribute values was further hindered 

ghtly modifying the exact stimulus values obtained from the first matching task. This 
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was accomplished by first choosing randomly (for each double matching task) one of the two 

stimulus configurations presented in Figure 3.3. Subsequently, the values of a chosen 

configuration were slightly modified, by randomly adding a variable component between -0.5 

and  +0.5. For example, consider the matching task presented in Figure 3.4. This matching 

task was constructed using configuration 1, with random components of 0.2, -0.1 and 0.2 

added to the three presented attributes. In this way, the attributes presented (or matched) were 

not easy to remember exactly, reducing the chance that participants would recognize the 

double matching.   

In sum, a 4 (stimulus configurations4 / within subjects) x 2 (reference points / between 

subjects) design was employed in which each participant performed four double matching 

tasks, where the reference point used was a between-subjects variable. The order in which the 

two attributes were presented was counterbalanced: some participants received descriptions 

and tables in which speed was the first dimension presented, other participants were presented 

with cost as first dimension. Similarly, order of presentation of the four matching tasks was 

also counterbalanced. 

Results 

The first analysis explores possible inconsistencies between the values elicited in the second 

matching task and the benchmark obtained from the first matching task. For example, in the 

first matching task, a participant had to provide the missing value for the speed of printer A 

such that the printers would be equally attractive. Subsequently, in the second matching task, 

the participant had to provide the missing value for the printing costs of B, which included the 

printing speed of A as provided in the first matching task. One can compare the matched cost 

of B, obtained in the second task, with the benchmark cost of B, from the first matching task 

(where speed A was matched). If matching is consistent, i.e., if trading off speed for costs 

equals to trading off costs for speed, then the value in the second task should not differ from 

the benchmark. 

Only 6 of the 91 participants exhibited consistent behavior by not deviating from the 

benchmark (in the second matching task) for all four double-matching tasks. Mean 

differences between values obtained from the second matching task and the corresponding 

benchmark, are displayed in Table 3.3. A difference that deviates significantly from zero 

indicates an inconsistency between the two tasks of the double-matching procedure. In the 

                                                 
4 The four stimulus combinations presented in Table 3.3. 
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tasks that consisted of a double downward adjustment, significant under-adjustments are 

observed, similar to those reported by Delquié (1993). The negative difference found for 

combination 1 indicates that the second stage matching (participants determining printing 

costs of B) was smaller than the benchmark costs of B, resulting in a value that lies between 

costs of A and costs of B.  For combination 2, the difference was positive indicating that the 

second stage of matching printing speed A was larger than the benchmark speed of A, 

resulting in a value between printing speed of A and that of B. The results, for both 

conditions, constitute ‘under-matching’ similar to the results reported by Delquié where the 

matched values were always between the value of the benchmark and the value of the other 

option on the same dimension. In contrast, no significant difference was observed for the two 

double upward adjustment tasks (combination 3 and 4). In sum, the data clearly shows that 

inconsistencies occur only in downward, and not upward, adjustments. 

The reference point that determined whether the adjustment was on a positive or a 

negative attribute, had no effect on the results. For both reference points, more inconsistencies 

occurred for downward than for upward matching.  

The second analysis focused on differences between upward and downward adjustment 

on the first-stage-matching task. A matching task by definition is an adjustment on one 

dimension to compensate for the difference on the other dimension. For instance, a participant 

matches a certain difference on the speed dimension between the two options by adjusting 
Table 3.3: Mean differences between second matching and the benchmark of Experiment 1 

Condition  

Mean difference between 
the second matching and 

the benchmark t-test for difference   

Double downward matching   

Combination 1:  
match speed A - match cost B  diff = -0.443 t[90]=-3.28, p=0.001 

Combination 2:  
match cost B - match speed A  diff = 0.523 t[90]=4.77, p=0.000 

Double upward matching   

Combination 3:  
match speed B - match cost A  diff = -0.173 t[90]=-1,31, p=0.195 

Combination 4:  

match cost A - match speed B diff =0.131 t[90]=0.68, p=0.496 
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either the cost of printer A or the cost of printer B. We refer to the difference between the 

matched value and the given value as matched difference (MD). For instance, when matching 

the cost of option A, the matched difference (MD) is defined as that between the matched cost 

of A and the given cost of B. Adjusting the cost of A is an upward matching, whereas 

adjusting the cost of B is a downward matching. The resulting MD’s reflect the same 

difference on the speed dimension and should thus be of similar magnitude. The present 

analysis explored possible differences in MD’s between upward and downward matching, 

depending on whether the dimension involved was positive or negative5.  

Figure 3.5 depicts a graphical representation of a typical MD from the data. The upper 

part displays the scaling of the differences along the cost attribute. In this specific example, 
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Figure 3.5. Calculating of matched difference: Graphical display of tradeoff 

differences between upward and downward matching for matching printing costs of A. 

                                                 
5 The reader is reminded that the manipulation employed in Experiment 1 involved a reference point that sets the 

speed and cost dimension, respectively, as positive and negative, or vice versa. 
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the upward matching of cost A to a given value of the cost for B resulted in a larger MD 

(3.60) than the downward matching of cost B to the given cost of option A (2.58). The lower 

part of Figure 3.5 displays how MD’s result in different trade-offs (indifference ratios) for 

upward and downward adjustments. 

The results of our analysis are presented in Table 3.4. Each participant matched all four 

attributes, so we were able to compare within subjects whether they provided different MD’s 

for matching in either direction on the same attribute. Table 3.4 classifies the differences 

according to the valence of the matched attribute (imposed by the reference point). Overall, 

the four MD’s observed in Table 3.4 indicate that MD’s were lower for downward than for 

upward matching tasks (except for matching a positive speed attribute). This difference, 

however, was significant only when the attribute on which the matching was performed was 

negative. This result is compatible with earlier results reported by Willemsen and Keren 

(2002), who also found significant differences between upward and downward matching for a 

negative but not for a positive dimension. 

Discussion 

Experiment 1 provides further indications that downward and upward adjustments are 

psychologically distinct. Evidently, downward adjustments resulted in larger inconsistencies 

within the matching task than upward adjustments. Further, matched differences (MD’s) were 
Table 3.4: Matched Differences (MD) for printing speed and printing costs for the first matching task 

of Experiment 1 

Condition 
Matched difference (MD)  

(matched value - given value) 

Mean Difference in 
MD’s  

(upward - downward) 
Paired samples 
test of difference 

Matching on the negative attribute 

Reference 1 
 

cost A: 3.60 
(upward) 

cost B: 2.58 
(downward) 

1.02 t[44]=3.14, 
p=0.003 

Reference 2 
 

speed A: 2.42 
(downward) 

speed B: 3.13 
(upward) 

0.71 t[45]=2.594, 
p=0.013 

Matching on the positive attribute 

Reference 2 
 

cost A: 3.32 
(upward) 

cost B: 2.70 
(downward) 

0.62 t[45]=1.978, 
p=0.054 

Reference 1 speed A: 2.89 speed B: 2.54 -0.35 t[44]=-1.593, 

 (downward) (upward) p=0.118 
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shown to be smaller when adjustments were in the downward than in upward direction, and 

this effect was even stronger when the attribute on which the adjustment took place was 

negative.  

These results suggest that the direction of a matching task might influence the acquired 

state of indifference. Indifference curves therefore might vary depending on whether they 

were obtained by a method that employs an upward (ascending trials) or a downward 

(descending trials) matching procedure. Consequently, as shown in Figure 3.5, the 

indifference curves obtained from upwards and downwards matching yield different attribute 

tradeoffs. 

Experiment 1 offers additional insight into the causes of the inconsistencies found by Delquié 

suggesting that the source of the inconsistencies lies in the direction of matching. In addition, 

it also shows that the attribute valence has a profound effect on the amount of adjustment 

provided by the participants.  

One may claim that the observed under-adjustment can be attributed to an anchoring 

and adjustment bias (e.g., Kahneman and Tversky, 1974). Anchoring and adjustment, 

however, cannot explain the observed asymmetries in upward and downward matching. If the 

results were caused by an anchoring in the matching task (on the given value), we would 

expect under-adjustments in both upward and downward matching. However, as can be seen 

from both Tables 3 and 4 and from Figure 3.5, downward matching displays under-

adjustment in contrast to upward matching which shows over-adjustment.   

To account for his findings, Delquié (1993) employed a scale-compatibility explanation 

(e.g., Slovic, Griffin and Tversky, 1990) according to which the weight of an attribute is 

enhanced when that attribute is the dimension on which matching is performed. Though scale 

compatibility provides an overall account for the inconsistencies observed in the matching 

task, both in ours as well as in Delquié’s experiments, it cannot explain why inconsistencies 

are of larger magnitude for downward than for upward adjustment. It can, however, be 

accounted for in terms of loss aversion. Specifically, downward adjustments may be 

perceived as losses whereas upward adjustments are perceived as gains. Because losses loom 

larger than gains (Kahneman and Tversky, 1979; Tversky and Kahneman, 1991), one would 

expect smaller downward adjustments (as would be normatively required) and hence larger 

deviations, i.e., inconsistencies. 

Loss aversion is one possible explanation for people’s reluctance to adjust attribute 

values downwards. An alternative possible account may lie in the nature of the matching task. 

The traditional matching procedure specifies the particular option and the particular attribute 
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on which the adjustment should be made. In other words, the participant is forced to perform 

the adjustment in a particular way dictated by the experiment. It is possible, however, that if 

given the choice, participants would rather make the adjustment on a different attribute. 

Hence, the following experiments employed a different design that permits participants to 

choose themselves the attribute on which they want to adjust. Unlike the traditional matching 

tasks, a full set of options was presented in which all attribute-values were present. 

Participants were asked to adjust an attribute value in such a way that the two options would 

become equally attractive. Thus, participants in this procedure were given the freedom to 

choose the option and the attribute on which they wanted to perform the adjustment.   

Presenting a complete set of features and then asking to adjust one of the attributes is a 

method that resembles more the traditional psychophysical ‘method of adjustment’ (Massaro, 

1975) in which a stimulus is set at an initial value from which it has to be further adjusted. 

This way of presentation makes it less likely that participants will perform ‘proportional 

matching’ (see Carmon and Simonson, 1998) in which attributes are matched proportionally 

to each other (e.g., A is 10% better on X, so B must be 10% better on Y) without taking into 

account their specific attribute weights6. 

The following experiment employed this modified matching procedure. Experiment 2 

investigates whether participants, when asked to perform an upward adjustment, are more 

likely to apply it to the positive or the negative attribute. As we show below, based on 

reference dependent theory (Tversky and Kahneman, 1991), it was predicted that adjustments 

would be mainly made on the negative attribute. 

Experiment 2 

Participants 

Hundred twenty students, 60 from the ‘Fontys Hogescholen’ College in Eindhoven and 60 

from the Eindhoven University of Technology volunteered to participate in the experiment. 

The task was distributed among students on the campus. Participants did not receive financial 

compensation since the task took only a few minutes to complete.  

                                                 
6 It should be noted, however, that if all attribute values are already presented in the matching task, the final 

assessment can suffer from anchor and adjustment effects in which participants do not adjust enough the given 

attribute values to reflect their true indifference points. 
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Design and Procedure 

Participants were presented with a cover story similar to that of experiment 1, presenting them 

with a description of two inkjet printers. Participants were first asked to choose one of the two 

printers. Following the choice task, they were asked (second task, presented on a separate 

page) to indicate which attribute of the non-chosen option they would improve (and to what 

extent), in order to make the non-chosen option equally attractive to the chosen one.  

The same two printers were used in all conditions, identical with configuration 1 of 

Experiment 1 (Figure 3.3). A between-subjects design was employed with three conditions, in 

which only the reference point was varied. Condition 1 incorporated reference point 1 of 

Figure 3.3, such that the printing speed turned to be the positive attribute (for both options) 

and printing costs became the negative attribute. Condition 2 incorporated reference point 2 of 

Figure 3.3, such that the printing speed turned to be the negative and printing costs became 

the positive attribute. Condition 3 was used as a control condition in which no reference point 

was presented. 

Reference dependent theory (Tversky and Kahneman, 1991) makes clear predictions 

regarding the preferences in conditions 1 and 2. Specifically, loss aversion implies that the 

same difference between two options will be given greater weight if it is viewed as a 

difference between two disadvantages (relative to the reference state) than if it is viewed as a 

difference between two advantages (p. 1045, Tversky and Kahneman). Relative to reference 

point 1, printer A has a small advantage on the speed dimension (7 - 5 = 2 pages/minute) 

compared with the large advantage of printer B (10 - 5 = 5 pages/minute), and a small 

disadvantage on the cost dimension (11 - 9 = 2 cents/page) compared with the large 

disadvantage of printer B (14 - 9 = 5 cents/page). In this condition, therefore, it is predicted 

that printer A will be preferred over printer B, because the relative disadvantage of B looms 

larger than its relative advantage. The reverse prediction is inferred if reference point 2 is 

applied. With this reference, printer B has a small advantage and a small disadvantage, and 

printer A has a large advantage and a large disadvantage. Hence, reference dependence theory 

predicts that printer B will be chosen since the relative disadvantage of A will loom larger 

than its relative advantage. 

Recall that the second task required participants to improve (in terms of upward 

adjustment) one of the attributes of the non-chosen option. The participant could have 

elevated the positive attribute of the non-chosen option, thus increasing its advantage such 
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that it compensates for the disadvantage. Alternatively, the participant could have elevated the 

negative attribute, reducing the disadvantage, such that it matches the advantage. 

Though reference dependent theory (Tversky and Kahneman, 1991) does not explicitly 

predict which attribute participants will select to improve, the latter strategy, i.e. choosing the 

negative attribute, seems to be more likely. Specifically, the theory postulates that people will 

choose the option with the smaller disadvantage. It is therefore more likely that in the 

improvement task, focus will be on reducing or eliminating the disadvantage rather than 

increasing the advantage. 

Results 

The first column of Table 3.5 presents the results of the choice task. As predicted by reference 

dependent theory, the majority of participants preferred printer A (73%) in condition 1 

(reference 1), and printer B (65%) in condition 2 (reference 2). This resulted in a strong 

preference reversal (χ2[1]=11.3, p<0.001) suggesting that the reference manipulation was 

indeed effective. In the no-reference condition, the two printers were almost equally attractive 

(45%, printer A, 55% printer B). 

The results of the second task, the improvement task, are portrayed in the last two 

columns of Table 3.5. Consistent with our predictions, the majority of the participants (23 out 

of 29 participants, or 79%) that chose option A in condition 1 indeed wanted to improve the 

negative attribute (printing costs) of option B. The mean new printing costs (after matching) 

was 11.41 cents per page, which is close to the initial cost of A (11 cents per page). Similarly, 

in condition 2, of those participants that preferred option B, the majority (23 out of 26 

participants or 88%) chose to improve the negative dimension (printing speed of A), from a 7 

pages/minute to a mean of 10.7 pages/minute (note that the mean adjustment in this case is 

even larger than the initial speed of printer B). Evidently, participants whose choice on the 

first task was compatible with reference dependent theory, indeed wanted to improve the 

negative dimension of the non-chosen option. 

Similar patterns of adjustment were observed among participants whose choices were 

not compatible with reference dependent theory, or those participants that were in the no-

reference control condition. The majority of those who preferred option A wanted to improve 

the costs of B, and the majority who preferred option B wanted to improve the speed of A 

(see Table 3.5).  
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Table 3.5: Choice preferences, attributes on which an improvement was most frequently made 

and mean amounts of improvement in Experiment 2. 

 

Choice preferences  
(first task) 

Most frequent attribute 
chosen for improvement 

Mean value of adjusted 
attribute 

Reference 1 (negative attribute = printing costs) 

 option A, n=29 Cost of B, n=23 (79%) 11.41 cents/page 

 option B, n=11 Speed of A, n=11 (100%) 9.55 pages/min. 

Reference 2 (negative attribute = printing speed) 

 option A, n=14 cost of B, n=14 (100%) 11.32 cents/page 

 option B, n=26 Speed of A, n=23 (88%) 10.70 pages/min. 

No Reference 
 option A, n=18 Cost of B, n=16 (89%) 11.19 cents/page 

 option B, n=22 Speed of A, n=18 (82%) 9.89 pages/min. 
Discussion 

The predictions derived from reference dependent theory (Tversky and Kahneman, 1991) 

were confirmed by the results of experiment 2: by switching the reference point, and thus 

making a dimension positive or negative, the preference for printers A and B was reversed in 

the predicted direction.  

The pattern of choices (first task) was highly correlated with the attribute that 

participants wanted to improve (second task). In both reference conditions 1 and 2, it was the 

negative attribute that participants chose to improve. The results of experiment 2 can be 

reformulated as follows: Participants elect to improve the attribute that has a disadvantage 

relative to the other option, rather than further improve the already existing advantage has 

over the other option. Supposedly, people adopt this strategy because they would rather 

improve the worse feature than the better one.  

An alternative explanation, however, could be that people like to introduce 

improvements that minimize the differences between options on the different attributes, thus 

making the options more similar (making the options more similar may facilitate choice and 
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minimize possible regret (Zeelenberg, 1999)). In the setup of experiment 2, the direction of 

adjustment and the resulting similarity (dissimilarity) between options were confounded. 

Specifically, the design implied that any improvement on the negative attribute would 

necessarily reduce the dissimilarity between the two options, and any improvement on the 

positive attribute would increase the dissimilarity. 

Consider the left side of Figure 3.6, which displays the task structure used in experiment 

2. The origin stands for the reference point, for both the positive (Y-axis) and negative (X-

axis) attributes. Reference dependent theory predicts that in such a configuration, option A is 

most likely to be chosen. If participants are asked which attribute of option B they would like 

to improve (in order to make A and B equally attractive), two adjustments are possible. They 

can either increase the positive attribute (b1), displayed as an arrow upward, or they can 

increase the negative attribute b2, displayed as the arrow to the right. 

Improving the positive attribute would increase the dissimilarity between option A and 

B (moving them further apart). Improving the negative attribute would reduce the 

dissimilarity between option A and B (bringing them closer together). Because participants in 

Experiment 2 were asked to make the two options equally attractive (after choosing one), 

such a dissimilarity reduction might be a suitable strategy. The more similar two options are, 
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Figure 3.6: Graphical display of the adjustment tasks in Experiment 2 and 3.  

(The origin R stands for the reference point) 
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the more likely it is that participants will be indifferent, i.e. view them as equally attractive7. 

This reduction in dissimilarity might account for the results of Experiment 2, an account that 

does not recourse to the notion of attribute valence.  

Experiment 3 was designed to test whether participants follow a dissimilarity reduction 

strategy or, alternatively, follow a strategy that incorporates attribute valence (improving the 

negative dimension). Rather than asking participants to improve the non-chosen option, they 

were (explicitly) asked to downgrade the chosen option. Participants were thus forced to make 

a downward adjustment. Consider the configuration presented on the right side of Figure 3.6. 

Participants were expected to choose option A. Following the choice task, they were 

instructed to adjust the chosen option in order to make the two options equally attractive. 

Under such circumstances, they could either adjust a1 (the positive attribute) downward, thus 

increasing the dissimilarity between A and B, or they could adjust a2 (the negative attribute) 

downward, thus decreasing the dissimilarity between A and B.  

If attribute valence is the important factor in the adjustment task, we should expect 

participants to adjust downwards the positive rather than the negative attribute, because loss 

aversion predicts that participants would be reluctant to further worsen the negative attribute. 

If decreasing dissimilarity is the important factor, we should expect participants to adjust 

downward the negative attribute, because this adjustment increases the similarity between A 

and B and likewise makes the two options more equally attractive. Consequently, the 

predictions derived from these two strategies entail downward adjustment in opposite 

directions. Experiment 3 was designed as a direct test between these two conjectured 

strategies. 

Experiment 3 

Participants 

Experiment 3 was performed with a group of 155 participants, all students at the University of 

Utrecht. The experiment was part of a 45-minute paper and pencil task together with other, 

non-related tasks. Participants were paid 12.50 Dutch guilders (approximately $ 5.00) for 

their participation. 

                                                 
7 Two options that coincide are by definition equally attractive 
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Design and Procedure 

Experiment 3 employed the same printer cover story used in Experiment 2. Participants were 

presented either with reference point 1 or 2 (see Figure 3.3). As in Experiment 2, they were 

first asked to choose one of the printers. Subsequently, they were instructed on the following 

page to adjust one of the options, A or B, such that they become equally attractive.  

Half of the participants (in each of the two reference conditions) were asked to adjust 

the non-chosen option upwards (as in experiment 2), whereas the other half was asked to 

adjust the chosen option downwards. These adjustments could be performed in three ways: 

only adjust the printing speed, only adjust the printing costs, or adjust both printing costs and 

printing speed. Participants were asked to choose one of these three ways of adjustment and 

provide the corresponding values. The order in which the three possible adjustments were 

offered was counterbalanced. The adjustment task thus deviated from Experiment 2 where 

participants were asked to adjust only one attribute value. In sum, we employed a 2x2 

between-subjects design with the two reference points and direction of adjustment as 

independent variables.  

Results 

Fist task – Choice.  

As predicted by reference dependent theory (Tversky and Kahneman, 1991), option A was 

strongly preferred over B when reference 1 was presented (73% of 78 participants), whereas 

option B was preferred when reference 2 was presented (65% of 77 participants). There was a 

highly significant preference reversal (χ2[1]=22.3, p<0.00001), thus replicating the results of 

the choice task in Experiment 2. 

Second task – Upwards adjustment.  

In the second task, participants were asked for an adjustment that would make the two options 

equally attractive. We first examine the results of the upward matching task. Of the 75 

participants who were assigned to this condition, 5 participants were excluded from further 

analysis because they either adjusted in the wrong direction (3 participants), or incorrectly 

provided values for all three of the adjustment questions (2 participants), while instructed to 

fill in only one. A small group of participants (12 or 16% out of the total) opted to adjust both 

attributes. Because these participants declined to express a preference for one attribute or the 

other, they were not incorporated in the analysis.   
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The results for the remaining 58 participants are portrayed in Table 3.6. Of the 25 

participants who chose option A when exposed to reference point 1, 24 (96%) chose to adjust 

the printing costs of B (a negative attribute in case of reference 1) upward. Their mean 

adjustments reached a value of 11.28 cents per page, which was close to the initial printing 

costs of A (11 cents per page). Of the 19 participants that chose option B when presented with 

reference point 2, 18 participants (95%) opted to adjust the printing speed of A (a negative 

attribute in case of reference 2). The mean adjustment reached a value of 9.64 pages/min., 

close to the initial speed of option B (10 pages). Evidently, as in experiment 2, participants 

whose choice on the first task was compatible with reference dependent theory indeed wanted 

to improve the negative attribute of the non-chosen option.  

Similar patterns of adjustments were observed among participants whose choices were 

not compatible with reference dependent theory. Of those participants who preferred option B 

when exposed to reference 1, the majority (86%) wanted to improve the printing speed of A. 

Of those participants who preferred option A when exposed to reference 2, the majority 

(86%) wanted to improve the cost of B.  
Table 3.6: Choice preferences, attributes on which an upward adjustment is made and mean 

amounts of improvement for Experiment 3. 

Preference from the 
choice task 

 

Percentage of participants  
choosing to adjust the attribute 

Mean value of increased 
attribute 

Reference 1 (negative attribute = printing costs) 

 option A, n=25 speed of B, n=1 (4%) 
cost of B, n=24 (96%) 

speed of B: 12.00 pages/min 
cost of B: 11.28 cents/page 

 option B, n=7 speed of A, n=6 (86%) 
cost of A, n=1 (14%) 

speed of A: 8.87 pages/min 
cost of A: 9.80 cents/page 

Reference 2 (negative attribute = printing speed) 

 option A, n=7 speed of B, n=1 (14%) 
cost of B, n=6 (86%) 

speed of B: 20 pages/min 
cost of B: 10.62 cents/page 

 option B, n=19 speed of A, n=18 (95%) speed of A: 9.64 pages/min 

cost of A, n=1 (5%) cost of A: 9.00 cents/page 
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Second task - downward adjustment.  

80 participants performed a downward adjustment after the choice task. Of those, 14 

participants were excluded from further analysis because they either adjusted in the wrong 

direction (9 participants) or incorrectly provided values for all three of the adjustment 

questions (5 participants). Adjustments in the ‘wrong’ direction are more likely to occur in 

downward adjustment because the requirement to decrease the value of an option is rather 

unnatural. A small group of participants (10, or 13% out of the total) opted to adjust both 

attributes. Because these participants declined to express a preference for one attribute or the 

other, they were not incorporated in the analysis.  

The results for the remaining 56 participants in the downward adjustment task are 

portrayed in Table 3.7. Of 21 participants that chose option A when presented with reference 

point 1, 10 (48%) chose to adjust downward the speed of A and 11 (52%) chose to adjust 

downward the cost of A. The new (adjusted) value for the speed of A reached a mean of 4.70 

pages/min., just slightly below the reference value, whereas the new (adjusted) value for the 

printing costs of A reached a mean of 13.23 cents per page, close to the value of option B. Of 

16 participants that chose option B when presented with reference point 2, 8 (50%) chose to 

adjust the speed of B, and another 8 (50%) chose to adjust the cost of B. The new (adjusted) 

value for the speed of B reached a mean of 7.76 pages/min, less than one page/min above the 

printing speed of option A. The new (adjusted) mean value for the printing costs of B was 

16.38 cents per page, slightly above the cost of reference point 2. 

Evidently, participants whose choice on the first task was compatible with reference 

dependent theory did not show a clear tendency to adjust downward either the positive or the 

negative attribute. A similar pattern of adjustments was observed for those participants whose 

choices were not compatible with reference dependent theory. Their choices also did not show 

a clear tendency to adjust either the positive or the negative attribute. In sum, unlike 

participants in the upwards conditions, participants in the downwards conditions did not 

exhibit a clear preference for adjusting the negative attribute. 
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Table 3.7: Choice preferences, attributes on which a downward adjustment is made and mean 

amounts of improvement for Experiment 3. 

Preference from the 
choice task 

 

Percentage of participants  
choosing to adjust the attribute 

Mean value of increased 
attribute 

Reference 1 (negative attribute = printing costs) 

 option A, n=21 speed of A, n=10 (48%) 
cost of A, n=11 (52%) 

speed of A: 4.70 pages/min 
cost of A: 13.23 cents/page 

 option B, n=8 speed of B, n=5 (63%) 
cost of B, n=3 (37%) 

speed of B: 6.96 pages/min 
cost of B: 15.37 cents/page 

Reference 2 (negative attribute = printing speed) 

 option A, n=11 speed of A, n=5 (45%) 
cost of A, n=6 (55%) 

speed of A: 5.64 pages/min 
cost of A: 12.92 cents/page 

 option B, n=16 speed of B, n=8 (50%) speed of B: 7.76 pages/min 

cost of B, n=8 (50%) cost of B: 16.38 cents/page 

iscussion 

he tendency of participants in the upward adjustment conditions to select the negative 

ttribute (as observed in Experiment 2 and 3) could be explained by both the ‘attribute 

alence’ and the ‘dissimilarity reduction’ strategy. Both strategies predict an upward 

djustment on the negative attribute.  

In contrast, for the downward adjustment, downgrading the positive attribute is more 

ompatible with the ‘attribute valence’ strategy, whereas downgrading the negative attribute 

s more compatible with the ‘dissimilarity reduction’ strategy. No clear preference was 

bserved in Experiment 3 for either adjustment. These results suggest that two processes may 

e at work here, reflected in the two possible strategies: One that is aimed at reducing the 

issimilarity between the two options, and one aimed at avoiding to increase the inferiority of 

he negative dimension.   

An interesting characteristic of the adjustment data obtained in Experiments 2 and 3 is 

hat participants required large adjustments to make the two options equally attractive. The 

ean adjustments were very close to the corresponding values of the other option. For 
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instance, when improving (upward adjusting) the printing costs of printer B in experiment 2 

and 3, the mean amount was just slightly over 11 cents per page, resulting in printing costs 

that were very close to that of printer A. Yet, because the printing speed of B was already 

much higher than that of printer A, such an improvement would result in printer B dominating 

printer A. Apparently, the choice task endows participants with the chosen option, and the 

participant may be unwillingly to concede any value on this attribute. This issue is further 

explored in Experiment 4. 

Experiment 4 

In both Experiments 2 and 3, prior to the adjustment task, an option was first chosen and 

subsequently the other option had to be adjusted such that it was equally attractive to the 

chosen option. It is plausible that the initial choice resulted in an “endowment-like” effect 

(e.g., Kahneman, Knetsch and Thaler, 1990), namely that by choosing an option it was tacitly 

(and unconsciously) assumed that the option is already ‘owned’. Recall that most participants 

chose to adjust the inferior (negative) attribute of the non-chosen option. On this attribute, the 

chosen option had a better value, which participants may have felt they were already endowed 

with and hence a strong adjustment was expected because, supposedly, participants were 

reluctant to give up anything on this negative dimension. To test this endowment explanation, 

a subsequent study was performed using the context of experiments 2 and 3.  

Participants 

Hundred forty-nine students at the Free University in Amsterdam participated in a set of 

unrelated experiments of which the present experiment was part. Participants were paid 11 

Dutch Guilders (approximately $4) for their participation in the experiment that lasted 

between 20 and 30 minutes to complete. 

Design and Procedure 

The study employed the printer cover story as in previous experiments. The potential 

endowment, which was supposedly encapsulated in Experiment 2 and 3, was removed by 

eliminating the choice task and presenting participants with the following additional 

instructions: 
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At the moment you are in the shop and a representative of the manufacturer of the 

printers makes you the following extraordinary offer. The manufacturer wants to 

improve one of the two printers such that printer A and B become equally attractive. 

You will receive within a few weeks one of these (improved) printers with a 50% 

reduction, if you state which of the attributes should be adjusted such that printer A and 

B become equally attractive. The manufacturer will hold a lottery to decide which 

printer you will get with a 50% discount. 

This cover story eliminates the feeling of endowment because at no point do participants 

make any choice, or have any reason to assume or imagine that they own one of the printers. 

Participants were instructed to adjust only one attribute value to make the two printers equally 

attractive. The two reference-points, as used in Experiments 2 and 3, were employed as a 

between-subjects variable. Order of option A and B was counterbalanced. 

Results 

Of 149 participants, 10 were excluded from further analysis because they adjusted more than 

one attribute or did not provide any adjustment value. Another 3 participants were excluded 

because they provided extreme and unrealistic adjustment values (e.g., a speed as large as 50 

pages/min. or a cost as large as 80 or as small as 2 cents/page).  

Similar to experiment 2 and 3, most participants opted to adjust the inferior attribute. As 

can be seen from Table 3.8, the largest group of participants (42% and 47% for reference 

points 1 and 2, respectively) chose to adjust printer A on its relative inferior attribute of 

printing speed. Another large group of participants (34% and 30% for reference points 1and 2, 

respectively) chose to adjust the printing costs of B (which had the inferior value on the 

attribute of printing costs). Only few participants wanted to improve the printing costs of A or 

the printing speed of B.  

Though no choice task was employed, the adjustment values provided by the 

participants were still as extreme as the ones found in Experiment 2 and 3. The new mean 

speed of option A reached a value very close to the initial speed of B (10 pages/min.) for both 

reference conditions. The new mean cost of B reached a value of 10.5 cents per page in both 

reference conditions, which was even below the initial cost of A (11 cents per page). Though 

participants were not endowed by a choice task, they nevertheless provided strong 

adjustments. 
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Table 3.8: Attributes on which an adjustment is made and mean amounts of adjustments for 

Experiment 4 

 

Percentage of participants choosing to 
adjust a dimension Mean value of increased attribute 

Reference 1 (negative attribute = printing costs) 

speed of A, n=27 (42%) 
cost of A, n=8 (13%)  
speed of B, n=7 (11%) 
cost of B, n=22 (34%) 

speed of A: 9.68 pages/min 
cost of A: 9.06 cents/page 
speed of B: 12.86 pages/min 
cost of B: 10.47 cents/page 

Reference 2 (negative attribute = printing speed) 

speed of A, n=34 (47%) speed of A: 10.41pages/min 

cost of A, n=7 (10%) 
speed of B, n=9 (12%) 
cost of B, n=22 (31%) 

cost of A: 10.26 cents/page 
speed of B: 12.33 pages/min 
cost of B: 10.46 cents/page 

 

Discussion 

Experiment 4 was explicitly designed to investigate whether an “endowment-like” effect 

could provide a possible explanation of the strong adjustments that are made in matching after 

a choice task. By removing the choice task from the design, the possible endowment was 

eliminated. However, strong adjustments in the matching task of experiment 4 were still 

observed, even without the choice task. The amount of adjustment did not deviate from the 

amounts typically found in Experiment 2 and 3. Consequently, we are lead to conclude that 

the “endowment-like” explanation cannot account for the results in experiments 2 and 3. 

General discussion 

In the introduction to this paper we proposed a classification (Table 3.1) according to which 

the outcome of a matching task would depend on the direction in which it is performed 

(upwards or downwards) and the nature of the attribute being adjusted (positive or negative). 

The empirical results suggest that these four types of matching indeed result in different 

patterns of matching adjustments.  
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Two important findings were revealed in Experiment 1. First, downward adjustments 

yielded more inconsistencies than upward adjustments in a double matching task. The 

direction of matching thus resulted in asymmetries in the adjustments made by the 

participants and subsequently in the acquired state of indifference that results from the 

matching task. Second, within a single matching task, strong asymmetries arose between 

downward and upward adjustments on a negative but not on a positive dimension. The 

matching task requires that the difference on one dimension should be traded by adjusting on 

another dimension. When this adjustment was made downwards, people required smaller 

adjustments than when the adjustment was made upwards. This effect was found to be 

significant only for adjustments on a negative attribute. The asymmetry between upward and 

downward adjustment on a negative dimension subsequently results in asymmetries in the 

acquired state of indifferences obtained from such a matching task.  

Taking the results of Experiment 1, in combination with those reported by Delquié 

(1993), we assert that indifference curves derived by employing the matching procedure are 

not unique. Evidently, the exact indifference configuration depends on whether adjustments 

are performed upwards or downwards, and on which dimension. Both the slope of the 

indifference curve and the exact location of indifference points seem to be dependent on the 

way the matching procedure is performed. 

Experiments 2, 3 and 4 were designed to obtain some further insights into the nature of 

the matching procedure. To this end, a new (modified) matching procedure was used in which 

participants had control on how the matching was performed by choosing the dimension on 

which to adjust. Participants first chose one of the two options and then were asked to choose 

an attribute on which they would like to adjust. The choice of which attribute to adjust was 

guided by two different motivations. First, in order to make two options equally attractive, 

participants preferred to decrease the disadvantage of the inferior (negative) attribute of an 

option rather than increase the advantage of the superior (positive) attribute.  Second, 

participants made the matching adjustments so as to make the two options more similar 

(decreasing the differences between the attributes). Experiment 3, designed to remove the 

possible confounding between these two motivations for adjustment, demonstrated that both 

of these motives affect the final outcome of the matching procedure.   

As we noted already, the adjustments observed in experiments 2-4 were extremely 

large. These extreme adjustments could not be attributed solely to an “endowment-like” effect 

caused by the choice task that preceeded the matching task. Similar extreme adjustments were 

also observed in Experiment 4 that used a design in which endowment was eliminated by 
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removing the choice task. It is important to note that excessive adjustments, which imply 

extreme exchange rates, yield extremely steep indifference curves and one may wonder 

whether they really reflect participants’ ‘true’ preferences. 

Our investigation of the matching procedures and the results reported in this paper, have 

several important implications for the study of choice behavior. First, our research was 

initially motivated by the well-known prominence effect (e.g., Slovic, 1975, 1995; Tversky 

Sattath and Slovic, 1988) according which the more important dimension will weigh more 

heavily in choice than in matching. Elsewhere (Willemsen and Keren, 2002) we reviewed the 

different explanations offered to account for the prominence effect. These explanations tacitly 

assume that matching is a reliable procedure to assess points of indifference. Following the 

results reported in the present paper, this assumption becomes questionable. The decision 

making literature contains many demonstrations in which different elicitation procedures 

yield inconsistent results. In most of these demonstrations, the inconsistency stems from 

comparisons between different elicitation procedures, as is the case with the prominence 

effect in which matching and choice result in incompatible preferences. The results of the 

present paper entail inconsistencies that are inherent in the elicitation procedure (in this case 

matching) itself.8     

The current research contains important implications regarding the construction of 

indifference curves and the meaning of indifference in choice behavior, and can be broadly 

interpreted in two different ways. According to one interpretation, the matching procedure is 

not a perfectly calibrated tool for assessing points of indifference. As matching is essentially a 

psychophysical measurement tool, such a conclusion should not come as a surprise: As noted 

already, similar psychophysical methods like the ‘method of limits’ and the ‘method of 

adjustments’ (e.g., Massaro, 1975) contain similar deficiencies. Like the matching procedure, 

these methods yield different measurements for ascending (upwards) and descending 

(downwards) trials. A common solution adopted by researchers in the domain of perception is 

to average the values obtained from the two sequences of trials.  However, applying such a 

solution to the matching procedure is more complicated, because unlike the traditional 

psychophysical methods in which discrepancies resulting from ascending or descending trials 

are of equal magnitude, we have shown that upward and downward adjustments are 

asymmetrical. We therefore might think of indifference curves as lying within a band, where 

                                                 
8 Whether these different types of inconsistency are solely caused by imperfect elicitation procedures or also 

reflect the internal instability of our preferences, is a question that is beyond the scope of the present paper.     
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the exact position of indifference points on the curve is not fixed but distributed around some 

mean (expected) indifference point. The asymmetry between upwards and downwards 

matching might be reflected in a skewed distribution of the points within the band. 

There is a second possible interpretation underlying our results, independent of the 

measurement problem, which questions the meaning of indifference. Research in the last 

decades has shown that values and preferences are labile and volatile (e.g., Fischhoff, Slovic 

and Lichtenstein, 1980; Fischhoff, 1991), leading researchers to believe that most of our 

choices are being made on-line. The discrepancies we obtained in our measurement of 

indifference points may thus be a reflection of the prevailing instability inherent in choice 

behavior.  

The latter interpretation, while highly plausible, cannot account for the asymmetries 

between downward and upward adjustments. A possible explanation for the observed 

asymmetry is that it is an intrinsic aspect of the comparative process underlying matching. It 

is reminiscent of a comparable phenomenon in similarity judgments in which the similarity of 

A to B and the corresponding similarity of B to A are apparently not judged to be the same 

(Tversky, 1977).   

The present studies do not enable us to decide unequivocally which of the above 

interpretations is more plausible. Clearly, the above two explanations are not necessarily 

orthogonal: It is possible that the internal choice system is intrinsic unstable (Fischhoff et al. 

1980), and independently that our measurement tools are not well calibrated. We speculate 

that the inconsistencies associated with the matching procedure are not just a result of 

inadequate measurement tools, but such a conclusion requires substantial additional research. 

Regardless of which is the appropriate interpretation, researchers should be cautious in their 

interpretation of indifference points and indifference curves.  

 

 





 

Chapter 4 

The role of Negative Features in Separate and Joint 

Evaluation+  
 

Abstract 
Separate and joint evaluations differ in the manner in which attribute information is 

processed. We propose that negative attributes weigh more in separate compared to joint 

ratings. Reference information (indicating whether attribute values are good or poor) is 

used extensively in the separate mode, but is largely ignored in joint evaluation (Hsee and 

Leclerc, 1998). To assess the relative weights of positive and negative attributes, stimuli 

were employed containing mixed attribute valence, with good and poor attributes. In 

three experiments, it was demonstrated empirically that using such mixed valence 

options, the negative attributes were indeed weighed more than the positive attributes in 

separate compared to joint ratings. Furthermore, direct evidence for the increased weight 

of negative attributes in separate rating was provided by showing a preference reversal 

between joint and separate ratings for options with mixed attribute valence.  

 

Evaluations underlying judgments and choices are not conducted in vacuum. Whether an 

option is assessed as good or poor would depend on contextual factors and in particular on 

relevant reference points (Kahneman, 1992), pertinent norms (e.g., Kahneman and Miller, 

1986), and the nature of other alternative options. Inherent in any evaluation is an implicit or 

explicit comparative phase. It is in this sense that both judgment and choice (both of which 

contain a comparative segment) resemble similarity judgments (which are comparative by 

nature). Medin, Goldstone and Markman (1995) offer an extensive review in which they 

compare similarity and decision making research and show many commonalities between the 

two domains. They suggest that a similarity like assessment might be underlying many choice 

and judgment tasks.  

Consider a situation, as presented in Figure 4.1, in which two options (A and B) have to 

be evaluated. Two types of comparisons can be considered when evaluating an option in such 

                                                 
+ Willemsen, M.C. & Keren, G. (working paper). The role of Negative Features in Separate and Joint Evaluation. 

TU Eindhoven, The Netherlands 
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a configuration. A comparison can be made either between the option and relevant reference 

information or between the option and the alternative option(s) in the same evaluation set. 

The reference point can be either explicitly given, for instance by providing a description of a 

typical (average) option, or can be assumed to be an integral part of decision maker's 

knowledge in terms of a norm or an exemplar. A reference point sets a criterion that separates 

the domain of possible attribute values into regions of desirable values (good attribute values, 

advantages, or gains) and undesirable values (poor attribute values, disadvantages, or losses) 

(Kahneman, 1992). 

The evaluation of options A and B can take place in two different modes (Hsee, 1996). 

A decision maker might be asked to evaluate options jointly (two or more options are 

presented jointly) or separately (a single option is presented and assessed independent of other 

options). Two types of comparisons are possible in joint evaluation (henceforth JE): One can 

compare the options directly to each other (JE in Figure 4.1) or each option, in turn, can be 

compared to the reference information (SEA and SEB in Figure 4.1). In evaluating an option 

separately (henceforth SE), only the latter type of comparison (against the reference point) is 

feasible. The present paper examines elementary differences in the way that reference and 

attribute valence information are incorporated in joint and separate evaluations.  

Hsee (1996) demonstrated preference reversals between joint and separate evaluation, 

thus suggesting that the processing strategies underlying these two modes of evaluation are 

not necessarily the same. Different types of preference reversals are documented in the 

decision making literature. For example, Lichtenstein and Slovic (1971) demonstrated 

preference reversals between choice and pricing tasks of gambles. A bet with a high 

probability of winning a small amount was preferred over a bet with a small probability of 

winning a large amount in choice.  The latter bet, however, was assigned a higher minimum 

JE 

SEB 

SEA 

option B 

option A 

ref.point 
(norm) 

Figure 4.1: Comparisons between option A, B 
and a reference 
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selling price in a pricing task. Another instance of preference reversals was observed between 

choice and matching tasks, in that options that are matched (i.e., made equally attractive by 

filling in a missing attribute value) were not chosen equally often in a choice task (Tversky, 

Sattath and Slovic, 1988; Fischer and Hawkins, 1993).  

The classical preference reversals results from a comparison between different methods 

of elicitation (different evaluation scales), such as choosing versus matching or choosing 

versus pricing. The preference reversal exhibited by Hsee (1996) is different from the 

classical ones in that it compares different modes of evaluation (joint versus separate), using 

identical scales. For example, Hsee asked his participants to assign an amount of willingness 

to pay for a second hand dictionary. Dictionary A contained 10,000 entries and had no defects 

(was like new). Dictionary B contained 20,000 entries but had a torn cover (and otherwise 

was like new). Participants rating dictionary A separately assigned a higher price to A ($24) 

than participants rating dictionary B separately ($20). In the joint evaluation mode, however, 

the results were reversed: dictionary B was assigned a higher price ($27) than dictionary A 

($19). 

Hsee (1996; see also Hsee, Loewenstein, Blount and Bazerman, 1999) explains the 

reversal using the evaluability hypothesis according to which some attributes are easier to 

evaluate independently (separately) than other attributes. Specifically, in the dictionary 

example, the ‘defect’ attribute is easy to evaluate separately because of familiarity with the 

attribute. The number of entries, unless one is an expert in dictionaries, is hard to evaluate 

separately without any anchor or reference point. If, however, the two options are presented 

jointly, the number of entries of both options can be easily compared. Consequently, the 

weight of the entries-attribute increased from separate to joint evaluation, which supposedly 

caused the preference reversal.  

Obviously, the lack of any reference or knowledge on what constitutes a typical number 

of entries made participants ignore (or pay less attention to) this attribute. A separate 

evaluation can utilize only reference point information (assuming it is a available). The 

question remains as to how the comparison in the joint evaluation is performed. Do 

participants compare only the relative differences between the two options or do they also 

incorporate the reference information while making a joint evaluation? The results of Hsee 

(1996) suggest that in joint evaluation, only the differences between the two options are 

considered, subsequently ignoring any potentially important reference information. The 

weight of the entries attribute in the dictionary example increases when two dictionaries are 
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compared jointly, despite the fact that the decision maker still lacks any intuitive information 

on the typical value (reference) for this attribute.  

Hsee and Leclerc (1998) also conducted a direct study on the effect of reference point 

information in separate and joint evaluation. They assumed that in evaluating a single option, 

people compare it to whatever reference information is available at that time. They further 

argued that if one evaluates two options at the same time, one will compare across the two 

options presented, consequently neglecting reference information. In other words, in joint 

evaluation participants will use the ‘vivid and available’ information as formed by the option 

set and will rely less on background information such as reference points.  

Hsee and Leclerc (1998) employed two distinct reference points to test their hypotheses. 

Two options A and B were presented either separately or jointly with either a superior or an 

inferior reference. Table 4.1 depicts a detailed description of their stimuli and the observed 

differences between joint and separate evaluation. 

In the inferior reference condition, both options A and B (that were better than the 

reference) had significantly higher evaluation scores (measured using a willingness-to-pay 

(WTP) rating) in separate (SE) than in joint evaluation (JE). The separate ratings were based 

on the position of the options relative to the reference point, and because options A and B 

were both unequivocally better than the reference, they obtained a high rating. In the joint 

mode, options were allegedly compared to each other, and the relative differences between the 

options, and not the absolute position of each option, were the main determinant of the joint 

ratings. In joint evaluation, therefore, the evaluation of each option was low compared to the 

evaluation in the separate mode.  

In the superior reference condition, options A and B (that were now worse than the 

Inferior r

Superior
Table 4.1: Stimulus configuration of Hsee and Leclerc (1998) 

  ‘Valence’ of the stimulus set 
relative to the reference stimulus 

Observed differences 
between joint (JE) and 

separate evaluation (SE)  

eference 
 option A option B 
attr 1: good  very good 
attr 2: very good good 

SEA > JEA ; SEB > JEB 

 reference 
 option A option B 
attr 1: very poor poor SEA < JEA ; SEB < JEB 

attr 2: poor  very poor 
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reference) had significantly lower evaluations scores in separate than in joint evaluation. 

Ratings in the separate mode were rather low, as both options were poor relative to the 

reference. In the joint mode, the options were supposedly compared relative to each other and 

were therefore, more or less, equal to joint ratings in the former (inferior) reference condition 

and, more important, much higher than the ratings given in separate evaluation for this 

superior reference condition. 

Hsee and Leclerc’s study elegantly demonstrates the differences between joint and 

separate evaluation in incorporating reference point information. Yet, the stimuli employed in 

their study, namely highly superior or inferior reference points, cover a limited range of 

possibilities. In reality, we may not frequently encounter stimuli that are as extremely good or 

extremely poor, for all attributes, as the ones used by Hsee and Leclerc. One encounters more 

often stimuli with mixed attribute valence where each option consists of a combination of 

good and poor attributes. It is in this mixed case that positive and negative attribute values 

lead to an internal conflict and difficult tradeoffs have to be made in order to resolve the 

conflict (Luce, Bettman and Payne, 2001). In their general discussion, Hsee and Leclerc 

(1998, page 184) remark that their formal analysis, which predicts the differences between 

separate and joint evaluation in their specific conditions, is not suitable for a mixed case 

design1. They propose that, in order to make systematic predictions as to which option would 

be more attractive under separate and joint evaluation in a mixed case, the relative weights of 

the attributes and the distance to the reference point must be incorporated. 

The issue of relative weights is addressed here by incorporating loss aversion and 

reference dependence theory (Tversky and Kahneman, 1991) into the research on joint and 

separate evaluation. These theories suggest that there are systematic differences between 

negative and positive attributes, in that negative attributes often receive more weight than 

positive attributes.  

The deeply rooted phenomenon of loss aversion (e.g., Kahneman and Tversky, 1979), 

following which losses loom larger than corresponding gains, was one of the first 

                                                 
1 The formal analysis employed by Hsee and Leclerc (1998, p. 177-178), to predict differences between joint and 

separate evaluation, is simple and straightforward. They assume reference points that are either superior or 

inferior to both attribute values of the options and that joint evaluation does not incorporate reference 

information. Using these two assumptions, it can be shown that under any sort of monotonically increasing value 

function, joint ratings will be higher than separate ratings for superior reference points and lower than separate 

ratings for inferior reference points. No assumptions have to be made about the relative weight of the attributes 

nor is it needed to assume that positive and negative attributes are weighted differently. 
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observations of asymmetries between positive and negative features. Based on loss aversion, 

Tversky and Kahneman (1991) developed reference dependence theory, in which they 

demonstrated that differences between two options on a certain attribute are weighed relative 

to a reference point. A difference between two values on a negative attribute (both values are 

below reference) gets more weight than if it is on a positive attribute (both values are above 

the reference value). For instance, in one of their experiments, participants were asked to 

choose between two jobs. One job offered better social contact, whereas the other was 

associated with a shorter travel time. The jobs had a clear mixed attribute valence. If the 

reference was such that the social contact of the two options was poor, people chose the 

option with the least negative social contact, whereas if the travel time dimension was poor 

(worse than reference) the other job that had the least negative value on travel time was 

chosen. The negative attribute was thus given more weight in the choice task.  

Employing options that contained mixed attribute valence, Nowlis and Simonson (1997) 

demonstrated differences between choice (joint mode) and ratings (separate mode). They 

showed that consumers were more likely, in choice, to prefer a low-price-low-quality brand to 

a high-price-high-quality brand, than in separate rating. In the latter condition, the weight of 

the quality attribute (poor) is supposedly more imperative than in joint rating, where the 

tradeoff between price and quality is more apparent (relative judgment of the two attributes). 

The studies described above, suggest that if, and only if, reference information is 

incorporated in the evaluation, negative attributes will be given strong weights and increased 

attention. Because joint evaluation is less apt than separate evaluation to incorporate attribute 

valence, differences are to be expected between joint and separate ratings even if only a single 

attribute (and not both attributes as in the research of Hsee and Leclerc (1998)) of one of the 

options is poor (below reference), as in cases of mixed attribute valence. Such a poor attribute 

value will immediately affect separate ratings, whereas its impact on the joint rating will be 

limited.  

Following this analysis, we can predict differences between joint and separate ratings 

for stimuli with mixed valence such that a preference reversal occurs, similar to the preference 

reversal demonstrated by Hsee (1996). Consider an option A that is poor on one attribute but 

is relatively attractive as a whole (it has good values for the other attributes). Compare it with 

option B that has moderate values on all dimensions (hence, does not contain a poor attribute 

value) but that, overall, is less attractive than A. We expect a preference reversal in that, when 

assessed in separate mode, option A will be scored lower than option B, due to the 

overweighed poor attribute, yet will receive higher scores compared to option B in joint 
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rating. In the latter case, the poor attribute value will be compared with the corresponding 

value of option B rather than with the absolute position of the attribute relative to the 

reference point. The poor value will carry less weight than in separate ratings.  

Our analysis leads us to the following general hypothesis, that serves as the focus of the 

present paper:  

 Reference point information will be used extensively in separate evaluation, 

yet will be largely ignored in the joint evaluation mode. In cases of mixed 

attribute valence, where options contain both good and poor attribute values, 

negative attributes will weigh more than positive attributes in separate mode, 

relative to the weights assigned in joint ratings.   

Three experiments were conducted to test this hypothesis, using separate and joint evaluation 

of options with mixed attribute valence. These experiments provide converging support for 

the conjecture that negative attributes will be weighed heavier than positive ones in separate 

compared to joint rating. The mixed attribute valence case (options with poor and good 

attribute values) enabled us to show differences in weighting of good and poor attributes 

between the two modes. Experiment 1 examines the consistency of good and poor attribute 

ratings between joint and separate modes. Experiment 2 introduced a reference point that was 

manipulated so that one of the attributes would become poor (below the reference) or good 

(above reference), examining its effect on separate and joint evaluation. Finally, experiment 3 

offers a direct test for our hypothesis that poor attributes receive increased weight in separate 

compared to joint ratings, by showing a preference reversal between the two modes.  

Experiment 1 

Experiment 1 asked participants to rate the attribute values of two dorm rooms. The attributes 

differed in quality (good or poor) and were rated either jointly (comparing all attribute values 

with that of another option), or separately (ratings on all attributes of one single option). One 

apartment had a large (good) room size but a long (poor) commuting time, whereas the other 

apartment was small (poor) but was associated with a short commuting time (good). 

 Participants in the separate condition had no alternative option or a reference point 

(except for their own norms) as benchmark for comparison. It is therefore assumed that 

separate ratings in the present context are more difficult to perform than joint ratings. 

Consequently, it is expected that participants in the separate mode condition, because of the 
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ambiguity associated with the lack of a reference point, would assign a rather moderate (mid-

scale) response value to both poor and good attributes. In joint presentation, a comparison 

with the other attribute value could be made, e.g. a good value on room size could be 

compared with a poor value for the other option. Participants in this mode should be able to 

differentiate in their rating between good and poor values. It was therefore predicted that joint 

ratings would show an increase in attractiveness of the good attribute values and a decrease in 

the attractiveness of the poor attribute values, relative to the separate rating. Good attribute 

values are thus expected to be higher in joint than in separate mode, whereas poor attribute 

values are expected to be lower in joint than in separate mode. Experiment 1 was designed to 

test whether this effect would arise symmetrically for both the poor and the good attribute 

values. 

Participants 

Two hundred and twenty students from the Eindhoven University of Technology volunteered 

to participate in the experiment. Participants did not receive financial compensation since the 

task took only a few minutes to complete. 

Design and procedure 

Participants were asked to imagine that they were looking for a dorm room and were 

presented with descriptions of two student dorm rooms as offered by an accommodation 

office. The descriptions were presented either jointly (84 participants) or sequentially 

(separately, one option at a time, 136 participants) and order of the options was 

counterbalanced. Option A consisted of a dorm room of size 13 m2, located 15 minutes 

commuting time from the campus. Option B consisted of a room sized 18 m2 and 25 minutes 

commuting time to the campus. We deliberately chose the dorm room context assuming that 

participants would be acquainted with the attributes and their corresponding ‘valence’. The 

room size of option A (13 m2) and commuting time of room B (25 minutes) were both slightly 

below the average values for typical dorm rooms in Eindhoven. The other two attribute values 

were above average values and thus reasonably attractive for rooms in Eindhoven. 

Participants were asked to provide attribute ratings for room size and commuting time 

on a seven-point scale (without numerical labels) ranging from very bad to very good. In the 

separate condition, each option was presented sequentially on separate pages accompanied by 

a single set of rating scales for size and commuting time. In the joint condition, the two 
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options were presented on the same page next to each other in the table and two sets of rating 

scales (for both options) were provided. 

Results 

The ratings on the seven-point scale were translated into numbers ranging from 1 (very bad) 

to 7 (very good). Remember that participants in the separate condition had to rate rooms A 

and B sequentially. Because the ratings (although counter balanced) are not independent, we 

start our analysis by considering only the ratings of the first presented options (i.e., room A if 

the order was AB and room B if the order was BA). Table 4.2 presents mean separate ratings 

of room attributes when this room was presented first and mean ratings in the joint condition. 

The mean ratings indicate that, as expected, the good attributes received relatively high 

ratings (thus were regarded as attractive) whereas poor attributes indeed received low ratings 

(thus were regarded as unattractive). 

As expected, for good attribute values the mean joint ratings were significantly higher 

than the corresponding mean separate ratings (see Table 4.2). The poor attribute values, 

however, received similar ratings in both the joint and the separate conditions (despite the 

relative large number of participants, the t-tests between these two ratings did not reach 

significance). These ratings were thus not influenced by mode of presentation, contrary to our 

prior expectations that in a joint rating, the poor attributes can be compared with the better 

values for the other option, which should have resulted in lower ratings in the joint condition 

than in the separate condition.  
Table 4.2: Mean attribute ratings for separate and joint conditions for those rooms that were 

presented first in the sequence of the separate rating condition  

 mean separate  
ratings 

mean joint 
ratings 

t-test  
difference 

p value  
t-test 

Good attribute values     

Size option B (18 m ) 2 5.19 (n=67) 5.93 (n=84) t[149]=4.56 p<0.001 

Commuting time option A  
(15 min.) 

3.75 (n=69) 4.58 (n=84) t[151]=3.91 p<0.001 

Poor attribute values     

size option A (13 m ) 2 3.40 (n=69) 3.52 (n=84) t[151]=0.62 p=0.535  

Commuting time option B 2.18 (n=67) 2.32 (n=84) t[149]=0.65 p=0.515 

(25 min.) 

 



92  Chapter 4 

Table 4.3: Mean attribute ratings for separate and joint conditions for those rooms that were 

presented second in the sequence of the separate rating condition 

 separate 
 ratings 

joint 
 ratings 

t-test  
difference 

p value  
t-test 

Good attribute values     

Size option B (18 m ) 2 5.57 (n=69) 5.93 (n=84) t[151]=2.240 p=0.027 

Commuting time option A  
(15 min.) 

3.94 (n=67) 4.58 (n=84) t[149]=3.29 p=0.001 

Poor attribute values     

size option A (13 m ) 2 3.33 (n=67) 3.52 (n=84) t[149]=0.969 p=0.334  

Commuting time option B 
(25 min.) 

2.07 (n=69) 2.32 (n=84) t[151]=1.218 p=0.225  

 
Table 4.3 is similar to Table 4.2 except that it portrays separate ratings of options that 

were presented second (e.g., ratings for option B after option A was presented). In these 

separate ratings, people already viewed and rated the first room before providing the rating for 

the second room, so that the last ratings were not independent. Nevertheless, significant 

differences were again observed between separate and joint ratings of good options. There 

were no significant differences between the two modes for poor options. The effects were 

thus similar to the ones observed with the in first ratings, as presented in Table 4.2. 

Discussion 

Experiment 1 demonstrates asymmetries in ratings of poor and good attribute values between 

the separate and joint modes of evaluation. The results suggest that, in the separate mode, 

poor and good attributes are not treated alike: ratings of poor attributes were essentially not 

different between the two modes, whereas good attributes increased in attractiveness when 

rated jointly compared to when rated separately. It seems as if ratings on a good (positive) 

attribute require a yardstick (in order to determine how good the rating should be), whereas 

ratings of poor attributes do not necessitate comparisons since these are more qualitative like2. 

Consequently, ratings of poor attributes are generally consistent between the two modes.  

                                                 
2 In particular, when the attribute is of high importance and negative, one would not be interested in further 

details. For example, when searching for a house and told that the construction is of poor quality one would not 
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If poor attribute values indeed did not require some sort of yardstick to provide 

consistent ratings between modes, one would expect that these poor attribute values would 

also weigh heavier in separate than in joint mode. In essence, we expected an effect similar to 

the one found by Hsee (1996) where the easy to evaluate attribute received more weight in 

separate than in joint ratings. Experiment 2 was designed to explore such asymmetries in the 

impact of positive (good) and negative (poor) features on joint and separate (overall) ratings. 

A design was chosen similar to the one used by Hsee and Leclerc (1998), but different 

reference points were employed such that the options to be evaluated had a mixed attribute 

valence. The options consisted of both poor and good attributes, and the relative impact of 

these features in joint and separate evaluation was explored. 

Experiment 2 

Hsee and Leclerc (1998) demonstrated that separate ratings were higher than corresponding 

joint ratings for options presented with an inferior reference point. Using such an inferior 

reference point as an anchor, the quality of one attribute (attribute 2, see Table 4.4) relative to 

the two options was decreased stepwise from good to poor by increasing the value of the 

corresponding reference attribute3, resulting in three distinct configurations: The original 

configuration in which the reference point was inferior, a second configuration in which the 

reference point was slightly increased such that only option A (but not B) had a poor attribute 

value, and a third configuration in which both options A and B were poor (compared to the 

reference point) on the changed attribute (the reference point for attribute 1 remained constant 

for all three configurations). 

Table 4.4 depicts the three configurations and the predictions concerning the differences 

between joint and separate ratings. In configuration 1, the reference was inferior relative to 

both options, as indicated in the first column: the values of the reference on attribute 1 (R1) 

and attribute 2 (R2) were below the values for attribute 1 and 2 for option A and B (A1, A2, B1 

and B2). In configuration 2, R2 was increased such that attribute 2 of option A (A2) was now 

below reference (thus poor). For configuration 3, the value of the reference for attribute 2 was 

further increased such that B2, besides A2, also became poor. 

                                                                                                                                                         
further inquire how poor it is. On the other hand, if told that construction is of good quality, one may still want to 

know how good it is as input for possible tradeoff with other options.   
3 Other things remaining equal, increasing the value of the reference point inevitably decreases the relative 

corresponding values of the actual options. 
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Our predictions rely on the assumption that separate ratings are based entirely on the 

reference point information. Attribute values above the reference point, would be assigned a 

good (high) rating. Similarly, attribute values below the reference point, would be assigned a 

poor (low) rating. It is further assumed that sensitivity of ratings would decline as the attribute 

values depart from the reference point (in either direction). In other words, the separate 

ratings of good or very good (poor or very poor) attribute values will hardly be different. 

Separate ratings would thus follow a step-like curve around the reference point (as depicted in 

Figure 4.2). Such a step-like function was predicted and demonstrated empirically by Hsee et 

al. (1999) for attributes presented with reference information. We further assumed that joint 

ratings would be based mainly on the differences between option A and B. As option A and B 

did not change between the three configurations, we predicted that joint ratings would not 

differ much between the three configurations. Figure 4.2 depicts a graphical presentation of 

the expected overall ratings in separate and joint mode as a function of the varying reference 

value of attribute 2. 

For configuration 1 little difference between the ratings of the two options in separate 

evaluation (SE) were predicted because both options were above the reference mark and thus 

would be judged to be good (notice that in configuration 1 the SE-curve is flat for options A 

an B, as shown in Figure 4.2). It was expected that SE ratings would be higher than JE ratings 

(similar to Hsee and Leclerc, 1998) and that a small difference between JE ratings of A and B 

would occur that would exhibit a preference for either A or B. 
Table 4.4: Stimulus configuration used in experiment 2. Only the reference point of attribute 2 was 

manipulated. Hence, for both options A and B, the valence of attribute 1 remains constant across 

all three configurations, and only the valence of attribute 2 varies.   

Valence of the attributes 
relative to the reference  

Configuration Option A Option B 
Predictions of  
SE versus JE 

1.    R1<B1<A1 
 R2<A2<B2 

attr. 1: very good 
attr. 2: good 

attr. 1: good 
attr. 2: very good SEA ≈ SEB >> JEA, JEB 

2.  R1<B1<A1 
 A2<R2<B2 

attr. 1: very good 
attr. 2: poor 

attr. 1: good 
attr. 2: good SEA << SEB ? JEA, JEB 

3.  R1<B1<A1 attr. 1: very good attr. 1: good SEA ≈ SEB ≤ JEA, JEB 
 A2<B2<R2 attr. 2: very poor attr. 2: poor 
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In configuration 2, option B was good (above reference) on attribute 2 and option A was 

poor on that attribute. We expected that the separate rating of option B would be similar to the 

rating given in configuration 1, as for both reference conditions the attribute values were still 

above the reference point. It was predicted that separate ratings of option A would be 

significantly smaller than those of option B. The poor value of option A on attribute 2 could 

not be compensated by the very good attribute value on attribute 1. This is illustrated in 

Figure 4.2, where A and B lay on different sides of the step-like SE curve. Joint ratings were 

expected not to be affected by the reference point and to be nearly equal to the ones observed 

for configuration 1. 

In configuration 3, it was predicted that in separate evaluation, option A and B would 

again be similarly rated because both have attribute values on attribute 2 that were below the 

reference point (poor). It was expected that joint ratings would only be marginally affected by 

the reference and would not differ much from those observed in configuration 1 and 2.  

The above presented analysis can be translated into the following hypotheses: 

H1:  SE ratings will be higher than JE ratings for good options (inferior reference 

point, configuration 1). 

H2:  SE ratings will be more affected by a change of the reference than JE ratings  

H3:  SE ratings follow a step-like function. They will drop sharply when an 

attribute value shifts from above to below reference but will remain 

constant above or below the reference. This will cause a large difference 

between SE ratings of A and B for configuration 2, but very small 

differences for configurations 1 and 3. 
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Figure 4.2: Visual presentation of configuration 1-3 of Experiment 2. Curves represent 

the expected Separate (SE) and Joint evaluation (JE) ratings. R stands for the reference 

point of attribute 2. 
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Participants  

In total, 159 students from the Free University of Amsterdam and 155 students from the 

University of Utrecht participated in a series of paper and pencil tasks. They were paid for 

their participation in the experiment that consisted of several unrelated decision making tasks 

of which the present one was part.  

Design and Procedure 

Experiment 2 constituted a 3X3 between-subjects design with 3 conditions of evaluation 

mode (separate evaluation of A, separate evaluation of B, or a joint evaluation), and 3 

different values of the reference point on one of the dimensions. Two different contexts 

(phone and light bulb) were employed within subjects. Participants received either two SE or 

two JE tasks, one for each context. In between the two contexts, several other unrelated 

decisional tasks were presented. 

The contexts were borrowed from study 1 and 2 of Hsee and Leclerc (1998). The phone 

context consisted of evaluating a cordless phone (for indoor - home - use). Attributes were the 

maximum operative distance from the base station and the number of days it could work 

without battery recharge. The values on the attributes of options A and B were kept constant, 

only the reference point of battery life (presented in terms of a friend’s phone) was varied. In 

the first condition, both options A and B were better than the reference point (replication of 

study 1 of Hsee’s and Leclerc, 1998). In the second condition, the length of the battery life for 

option A (but not for option B) was worse than the reference point. In the third condition, the 

number of days for both options A and B were below the reference point. The exact stimulus 

values and the corresponding results are presented in Table 4.5. Participants were asked to 

assume that they were shopping for such a device and planned to spend between 100 and 200 

Dutch guilders. They had to state a willingness-to-pay (WTP) in Dutch guilders for one 

(separate rating of A or B) or for both phones (Joint rating) presented. The lower (100 

guilders) and upper bound (200 guilders) of the price-range were provided to ensure that 

WTP-ratings would remain within a suitable range. 

In the light bulb context the participants were said to be shopping for a new light bulb, 

as in study 2 of Hsee and Leclerc (1998). The light-bulbs A and B were described on two 

attributes: life expectancy and light output. According to the script, the salesman provided a 

reference point by giving the average attribute values for this type of light bulbs (which he 

had read in an ‘independent consumer magazine’). The reference point for life expectancy 
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was varied similar to the phone context, by starting with a reference that was below A and B 

and by sequentially raising the life expectancy of the reference bulb yielding variation in the 

attribute valence of the life expectancy of options A and B. Participants were asked to state a 

WTP in Dutch guilders and the lower and upper price bounds for the light bulb were 1 and 3 

guilders, respectively. The exact stimulus values and the corresponding results are presented 

in Table 4.6.  

Results 

Phone context:  

The mean ratings for the phone context are portrayed in Table 4.5. The analysis of the results 

was designed to test the three hypotheses presented above. 

The first hypothesis, stating that SE ratings for good options would be higher than the 

corresponding JE ratings, was tested by comparing joint and separate ratings for option A and 

B for condition 1 (the poor reference condition). Both option A and option B were assigned a 

significant higher WTP in separate than in joint evaluation (t[69]=3.54, p=.001 for option A 

and t[69]=2.342, p=0.022 for option B). This replicates Hsee and Leclerc’s (1998) finding 

that SE ratings are higher than JE ratings if attribute values of the two options are above the 

reference point. 

The second hypothesis, according to which SE ratings are more affected by the 

reference point than JE ratings, was tested by inspecting the interaction between reference 

condition and evaluation mode. A 2x3 ANOVA revealed a significant interaction between 
Table 4.5: Mean Willingness To Pay (WTP) ratings for Joint and Separate ratings for each reference 

condition in the Phone context of Experiment 2. 

Phones 
WTP A: 

distance: 65 m 
battery: 2 days 

WTP B: 
distance: 35 m 
battery: 9 days 

Difference 

WTP B - WTP A 

Reference configuration Joint Separate Joint Separate Joint Separate 

Reference 1: 
20m, 1day (poor) 133.06 169.57 146.94 166.26 13.88 -3.31 

Reference 2: 
20 m, 5 days 125.86 132.92 161.71 28.28 28.79 

Reference 3: 

154.14 
20 m, 14 days (mixed) 132.76 130.44 155.12 147.27 22.36 16.83 
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reference point configuration and evaluation mode (JE vs. SE) for option A (F[2, 204]=6.681, 

p<.01). For option B the interaction was obviously in the predicted direction though not 

significant at the .05 level (F[2,202]=2.578, p=.078)4.  

Following the third Hypothesis, SE ratings should follow a step-like function around the 

reference point. Such a step-like function would result in small differences between WTP 

ratings of option A and B for reference configurations 1 and 3 and a large difference between 

WTP ratings of option A and B for reference configuration 2 (see Figure 4.2). To test the 

existence of a large difference between A and B for reference configuration 2 compared with 

reference configurations 1 and 3, a contrast analysis was performed  (coefficients are -.5, 1 

and -.5 respectively, testing whether the mean differences of configuration 1 and 3 deviates 

from configuration 2). The differences in WTP-ratings for option A and B, are displayed in 

the last two columns of Table 4.5. As predicted, for separate ratings we found that the contrast 

was significant (contrast value=22.04, t=2.067, p=0.02 one-tailed). The difference between 

WTP for option A and B in SE was thus higher in configuration 2 than in configurations 1 and 

3, suggesting that the SE ratings followed a step-like function. We also applied the same 

contrast to the joint ratings, as our hypothesis does not predict a step-like pattern in the joint 

data. The contrast indeed did not reach significance (contrast value=10.16, t[102]=1.051, 

p=0.148 one-tailed) for the joint ratings.  

 

Light bulb context: 

Mean ratings for the light bulb context are presented in Table 4.6. Again the results were 

analyzed by testing the three hypotheses presented above.  

Consistent with hypothesis 1, WTP for both options A and B in reference condition 1 

were significantly higher in separate compared with joint evaluation (t[68]=3.60, p=.001 for 

option A; t[68]=1.15, p=0.25 not significant but in the predicted direction for option B). Thus, 

the results of Hsee and Leclerc (1998), showing higher SE than JE ratings for good options, 

was replicated. 

The second hypothesis was tested (as in the previous context) by performing a 2x3 

ANOVA on the WTP ratings of options A and B, with reference point and evaluation mode as 

                                                 
4 The results for option B, though not significant, are clearly in the predicted direction. Pooling the data for 

options A and B result in a more significant result (lower p value) than if we would consider option A alone (see 

Tversky and Kahneman, 1971).  
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Table 4.6: Mean Willingness To Pay (WTP) ratings for Joint and Separate ratings for each reference 

condition in the Light bulb context of Experiment 2. 

Light bulb 
WTP A: 

life time: 1000h 
light-output: 900 lum 

WTP B: 
life time: 1300h 

light-output: 800 lum 

difference 

WTP B - WTP A 

reference configuration joint separate joint separate joint separate 

reference 1: 
700h, 700 lum. (poor) 1.85 2.41 2.39 2.57 .54 .16 

reference 2: 
1150h, 700 lum 1.83 1.94 2.39 2.28 .56 .34 

reference 3: 

1600h, 700 lum (mixed) 1.81 1.85 2.29 2.03 .48 .18 

 

main factors. For option A, a significant interaction occurred between reference point and 

presentation mode (F[2, 203]=4.333, p<.02); for option B this interaction was in the right 

direction but not significant at the .05 level (F[2,202]=2.57, p=.079).The interaction 

demonstrates that the reference point had more impact on SE ratings than on JE ratings. 

Following the third hypothesis, SE ratings should follow a step-like function around the 

reference point. The differences in WTP-ratings for option A and B, are displayed in the last 

two columns of Table 4.6. For SE ratings the data displays a larger difference (.34) for 

configuration 2 than for configuration 1 and 3 (.16 and .18), indicating a step-like function. 

However, the contrast for this difference (see phone context for details on the contrast) did not 

reach significance (contrast value=0.179, t=1.151, p=.125 one-tailed). We also tested this 

contrast for the joint ratings, as we did not expect to find a step-like pattern in the joint data. 

As predicted, the contrast was indeed not significant (contrast value = 0.042, t=0.438, 

p=0.331 one-tailed) for the joint ratings.  

Discussion 

Experiment 2 demonstrates that moving the reference point upwards, such that the location of 

the attribute value is shifted from above to below a reference point, resulted in significant 

drops in value for SE ratings, whereas JE ratings remained largely unaffected. This effect was 

similar to the one reported by Hsee and Leclerc (1998). Further, experiment 2 showed that SE 

ratings also suffer more than JE from single bad attributes present in option(s) with mixed 

attribute valence (Hsee and Leclerc only addressed options that had inferior values on all 
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dimensions). The mixed cases (options with both advantages and disadvantages) employed in 

the present paper are more representative for options one commonly encounters in everyday 

life. The notion that single poor attribute values can cause separate ratings to drop strongly, 

has important implications for both the literature on separate and joint evaluation as well as 

for consumer behavior studies. For example, our results can explain why a salesman will 

always demonstrate high quality options in a separate mode, whereas a low quality (but 

cheap) option will always be displayed in comparison with other low-quality options that 

have similar 'poor' attributes. 

Hsee and Leclerc (1998) could explain the differences they found between separate and 

joint rating using a model that assumed that reference information is neglected in joint 

evaluation. Their model does not require the incorporation of different weights for positive 

and negative attributes. To explain our results, we had to make a further assumption that poor 

attribute values are weighed heavier than good attribute values in separate evaluation, an 

assumption used earlier in other theories that incorporate reference information, such as 

reference dependence theory (Tversky and Kahneman, 1991). When judging options 

separately, a person codes attribute values as poor (negative) or good (positive) and forms her 

overall evaluation on basis of this coding. Negative features receive a stronger weight than 

positive features. In joint rating, this coding does not occur and the valence of the presented 

attributes do not affect the differences in ratings of the two options. Joint and separate 

evaluations might therefore result in very different ratings and subsequently can result in 

different preference orderings. 

If negative features indeed loom larger in separate than in joint evaluation, it must be 

possible to construct pairs of options such that one option is rated higher in separate 

evaluation, and the other option is rated higher in joint evaluation. For example, we can 

construct an option that has several good attributes, but also contains a poor attribute. If we 

compare such an option with a more moderate option that is overall less attractive but has no 

poor attribute values, then one can expect that the first option will be assigned a higher rating 

in joint evaluation, whereas the second will be assigned a higher rating in separate evaluation. 

Experiment 3 made a first attempt to demonstrate such a preference reversal, using a modified 

version of the phone context of Experiment 2. 
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Experiment 3 

Participants 

A total of 155 students of Tilburg University participated in a series of unrelated decision 

making tasks of which the present one was part of. They were paid 12.5 Dutch guilders for 

their participation in a session that lasted 30 minutes. 

Design and Procedure 

Participants were presented with a joint or a separate rating task of two cordless phones, along 

with a reference phone. The cover story was similar to that used in Experiment 2 in which the 

participant was said to be interested in buying a cordless phone (for indoor - home - use) and 

that there were, besides other aspects, four important attributes associated with such a phone: 

operative distance of the unit, the battery life, it's weight and the number of memory slots (to 

save frequently used phone numbers).  

Both phones A and B were described on these four attributes. The first two attributes 

and their values were similar to the configuration of Experiment 2. Table 4.7 depicts the two 

options and the reference phone. 

Compared with option B and the relevant reference points, option A had more positive 

features and seemed overall more attractive. However, option A clearly had a negative 

attribute, namely the battery lifespan. Option B was a more moderate option, only slightly 

better than the reference phone of the friend but without a poor attribute value. 

The design of experiment 3 consisted of two different evaluation modes (joint and 

 

Table 4.7: Stimulus configuration of the joint condition in Experiment 3  

 Phone A Phone B Phone friend 
(reference) 

Max. operative 
distance 

65 m 35 m 20 m 

Battery life 2 days 9 days 5 days 

weight 120 gram 155 gram 155 gram 

memory slots 10 5 5 
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separate) and two orders (A followed by B, or B followed by A). Both mode and order were 

varied as between-subjects variables, yielding a 2x2 design. Participants were asked to 

provide ratings in terms of willingness to pay (as in Experiment 2, the bounds were 100 and 

200 guilders). In the separate evaluation mode, the two options were presented sequentially 

on different pages. A participant first rated a single option (either option A or option B 

presented in a table and the reference phone of the friend was presented next to the option). 

On the next page, the participant was then presented with the other option. Following the 

cover story, the shop had another option and the participant was asked to rate this option as 

well. Again the reference phone was presented next to the second option.  

In the joint condition, the options were presented next to each other (similar to Table 

4.7) and participants were asked to give ratings for both options. Order was varied in that 

option A was presented left or right to option B.  

Results 

The analysis employed only those separate ratings that were presented first (ratings of option 

A when order was A followed by B, and ratings of option B when order was B followed by 

A), because the second separate rating might have been ‘contaminated’ by the response 

provided in the first rating task. No significant differences were found between the two orders 

in the joint rating task, so these ratings were collapsed over order. 

Table 4.8 presents the mean willingness-to-pay (WTP) ratings provided by the 

participants for both evaluation modes. As predicted, option B scored higher in separate 

evaluation than option A (160.23 versus 148.18, t[77] = -2.096, p<.05). For joint evaluation, 

the differences between options A and B in willingness to pay were minor and not significant 

(148.99 versus 151.39, t[75] = -0.522,  ns).  

Though Experiment 3 did not exhibit a full reversal of preferences between the two 

modes of evaluation, it demonstrates that option B is preferred over option A in separate but 
Table 4.8: Mean WTP ratings given for option A and B in joint and separate evaluation 

 Mean WTP option A Mean WTP option B 

Joint evaluation 148.99  
(SD=30.74, N=76) 

151.39  
(SD=21.86, N=76) 

Separate evaluation 148.18  160.23 

(SD=27.28, N=39) (SD=23.73, N=40) 
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not in the joint mode5. In joint mode preference is divided between the two options (no clear 

winner), whereas in separate evaluation, people prefer option B that is overall more moderate 

but has no negative (poor) attributes (as option A).  

Discussion 

Experiment 3 clearly demonstrates that poor attributes weigh heavier in separate than in joint 

evaluation. We employed a design in which an option, that was overall rather attractive, also 

had a poor attribute value. As can be seen from Table 4.7, option A is much better than the 

corresponding reference points on three out of the four attributes. It is much better than the 

reference on the distance dimension and better than the reference on the weight and memory 

dimensions, yet considerably poorer than the reference on the battery lifespan dimension. 

Option B is slightly better than the corresponding references for the distance and battery 

lifespan dimension, and equal to the corresponding references on the weight and memory 

dimensions. The impact of the poor attribute of option A was much stronger in separate than 

in joint evaluation, suggesting that poor attribute values weight heavier in separate than in 

joint evaluation. Option A was rated significantly lower than option B in the separate mode, 

suggesting that the weight given to the poor battery life superceded the advantages option A 

had on the other dimensions. Both options A and B received similar ratings in the joint mode, 

implying that in this mode the weight of the battery life of option A was weaker. This latter 

result suggests that in joint mode the options were compared relatively and not to the 

reference, congruent with the results of Experiment 2 and those of Hsee and Leclerc (1998). 

General Discussion 

Previous research on joint and separate evaluation focused on comparative aspects, such as 

evaluability (Hsee, 1996; Hsee et al., 1999) or comparability (Nowlis & Simonson, 1997) of 

certain attributes and the impact of the reference point on the evaluation process (Hsee and 

Leclerc, 1998). The present paper offers additional insight into the processes underlying 

separate and joint judgments by addressing the impact of differences in attribute valence 

(positive versus negative attributes) between the two modes. 

                                                 
5 To investigate whether our partial reversal of preference was significant, we used a t-statistic proposed by Hsee 

(1996, footnote 2) to compare the separate and joint scores. Our joint/separate reversal resulted in a non-

significant t-value of 1.31.  



104  Chapter 4 

The studies reported here replicated the results by Hsee and Leclerc (1998) showing that 

reference information is used extensively in separate evaluation, but is to a large extent 

neglected in a joint evaluation mode. The focus of the present paper, however, was on options 

that had a mixed attribute valence containing poor and good attribute values. We predicted 

and demonstrated that negative (poor) attribute values weigh more in separate evaluation than 

positive features, compared to the weights assigned in a joint evaluation mode.  

Experiment 1 showed that the consistency between the two modes of evaluation was 

higher for poor than for good attributes. The results also suggest that, under the separate 

mode, negative (poor) and positive (good) attribute values are not treated alike. Experiment 2 

demonstrated that poor attribute values had a strong impact on separate but not on joint 

ratings. Evidently, a poor attribute value has a larger impact in separate than in joint ratings. 

The results of Experiment 2 further suggest that separate evaluation follows a step-like 

function (see Figure 4.2). Separate ratings are insensitive when options are either both good or 

both poor, but are readily discriminative between options for which the attribute values lie on 

complementary sides of the relevant reference point (what we have termed the mixed case). 

Experiment 3 offered initial evidence that the increased weight of a poor attribute in separate 

evaluation can result in a preference reversal between joint and separate evaluation.  

Preference reversals, such as those observed in Experiment 3, are an example of the 

constructive nature of preference elicitation. The preference reversal found in experiment 3 is 

especially noteworthy because, in that experiment, the reversal is caused by attribute valence 

itself and cannot be accounted for by the evaluability hypothesis (Hsee, 1996; Hsee et al., 

1999) or some sort of difference in task compatibility (Lichtenstein and Slovic, 1971; 

Tversky, Sattath and Slovic, 1988). Supposedly, the reversal occurs because attributes in the 

separate evaluation mode are coded as good or poor (relative to the reference). In contrast, in 

the joint evaluation mode they are not coded as good or poor but are rather compared 

relatively. We conjecture that the processes underlying separate evaluation are more 

qualitative (i.e., acceptable or not acceptable) whereas joint evaluation lends itself to possible 

tradeoffs that, in turn, require assessments that are more quantitative in nature. 

Naturally, participants in a joint evaluation task, in which relevant references are 

available, can perform the attribute valence coding just as easily as in separate evaluation. The 

empirical evidence, however, suggests that they do not engage in such a coding supposedly 

because the strategy employed in joint evaluation is of different nature than the strategy 

underlying separate evaluation. 
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Preference reversals between the joint and separate mode, caused by differences in 

attribute valence coding, are different from the preference reversal shown by Hsee (1996), 

that were caused by differences in evaluability. When attributes of options differ in 

evaluability, the separate and joint tasks differ in that the information available to the decision 

maker is not the same. The hard-to-evaluate attributes provide different information to the 

decision maker in the separate compared with the joint task. For example, the number of 

entries of a dictionary has limited meaning (in separate mode) as long as no other information 

(that would enable comparisons) is present. The preference reversals in the studies reported 

here are of different nature because they are based on attribute valence. The attributes can be 

coded effortlessly (as poor or good) in joint as well as in separate evaluation. The reversals 

we obtain are caused by the fact that poor attributes loom more in separate than in joint 

evaluation.  

Hsee et al. (1999) suggested that the evaluation mode in the consumption phase of a 

certain product is closer to separate evaluation than to joint evaluation. They offer an 

interesting example of a person deciding between two (equally priced) loudspeakers. The 

better sounding speaker looks far more ugly than the other speaker. In the shop, the person is 

in a joint evaluation mode and can easily compare the sound quality of the two speakers. He 

may easily decide to buy the ugly one. At home, however, it’s more difficult to evaluate the 

sound quality than the appearance. By the end of the day, the appearance might therefore 

become more important, and the person may regret his purchase decision. Hsee et. al. analyze 

the above example in terms of the evaluability of the appearance and the sound quality. 

Following the framework presented here, appearance in the separate mode is associated with a 

larger weight (and consequently has more impact) because it is the negative attribute.  

The neglect of any joint evaluation to incorporate reference information can be a 

potential concern for future regret. Research suggests that people make choices as to 

minimize anticipated regret (Zeelenberg, 1999) and that the attribute valence of options is a 

very important factor in identifying any potential regret. The joint evaluation strategy, 

however, will prevent people from coding the good and poor features as good or poor. In this 

respect the differences between joint and separate evaluation may resemble the differences 

between choice and matching. Willemsen and Keren (2002) examined matching and choice 

with mixed attribute valence and have shown that negative features weigh heavier in choice 

than in matching. This result is congruent with the present findings in which negative features 

weigh heavier in separate than in joint evaluation.     
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The results of the present paper have some practical implications. In the discussion of 

Experiment 2, we proposed that the two modes might be used strategically by a salesman who 

is trying to sell you a certain product. Our results suggest that if the product at hand has some 

negative aspect, the salesman can enhanced the attractiveness by presenting you with other 

products of different brands that have similar deficits, which might eventually convince you 

to buy the product. In contrast, a salesman selling you a top-of-the-line product will be better 

off showing you just that option, as that one will look very good to you and any comparison 

with other products might reduce its overall attractiveness. As far as the customers are 

concerned, when shopping for the best option or the cheapest one, they may want to consider 

all options both from a joint and from a separate perspective. Obviously, it is easier to 

recommend such a strategy than follow it in practice. 
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Conclusions and Discussion 
The aim of the present thesis is twofold: First, it explores asymmetrical roles of negative and 

positive attributes in choice and evaluation. Second, and related, it examines the effect of the 

alleged asymmetry on different methods (i.e., matching vs. choice) and modes (joint vs. 

separate) of preference elicitation. In what follows, a brief summary of the major findings is 

presented, followed by the broader applications and implications for choice theory.  

Chapter 2 related attribute valence to the prominence effect. The prominence effect 

describes the phenomenon that people, in choice after matching, choose that option that is 

superior on the more important dimension. The research described in this chapter was aimed 

at investigating the determinants of prominence and explore the so called ‘negative-based 

prominence’ effect: A negative attribute becomes the prominent attribute in choice after 

matching. In experiments 1 and 2, initial evidence in support of negative-based prominence 

was offered. In two distinct contexts, participants performed a matching and a choice task. In 

the matching task, they were required to match two options that were described on two 

dimensions. The attribute values on one dimension were negative (poor) for both options, the 

attribute values on the other dimension were positive (good) for both options. When asked to 

choose between their own matched options, most participants chose the option that had the 

best (least undesired) value on the negative dimension: the negative dimension became the 

prominent one in choice after matching. Experiment 3 demonstrated that this negative-based 

prominence was robust in that it occurred in a choice task without prior matching (based on 

the mean matched values resulting from experiment 2). Experiment 4 demonstrated that the 

negative-based prominence was not just a tie-breaking strategy: Employing a choice after 

matching procedure, positive attributes were added in favor of the option that had the stronger 

negative attribute value. This latter option should have then become the dominating option in 

the choice task. Still, 43% of the participants chose the other (supposedly inferior) option, 

which was the least negative on the negative dimension.  

The last two experiments explored a distinction introduced between ‘negative-based’ 

and intrinsic prominence. Experiment 5a, that employed the dorm room scenario of 

Experiment 2, demonstrated that for most participants room size was more important than 

commuting time, irrespective of the specific attribute values. Room size could thus be 

regarded as the intrinsic prominent attribute. Experiments 5b and 6 employed a procedure in 

-107- 



108  Chapter 5 

which the attributes room size and commuting time were varied from negative to positive and 

vise versa. For small rooms with short commuting times, the room size (in this case the 

negative attribute) indeed became the prominent dimension in choice after matching, 

supporting both the notions of negative-based and intrinsic prominence. For large rooms with 

long commuting times, however, the commuting time (in this case the negative attribute) 

became the prominent attribute, supporting negative-based prominence but not intrinsic 

prominence. In this latter case, the negative-based prominence of the long commuting time 

overruled the general, intrinsic, prominence of room size. Chapter 2 offered support for the 

hypothesis that negative attributes play a different role in matching and choice. In matching, 

the attribute valence of the options did not play a significant role, whereas in choice, the 

attribute valence was an important factor in the decision process. 

Although in general, matching judgments seem to be little affected by attribute valence,  

Chapter 3 shows that attribute valence did affect (at least to some extent) the magnitude of the 

matched values and likewise the tradeoffs resulting from the matching task. Delquié (1993) 

demonstrated inconsistencies within the matching task by employing a two-stage matching 

procedure. In the first stage participants matched a value X on a certain attribute. This value 

was subsequently incorporated in the attribute-description of the second stage matching task, 

in which another attribute Y was matched. The second stage matching Y was then 

benchmarked against the value for the Y attribute from the first matching task. Differences 

between these two values of Y are interpreted as internal inconsistencies of the matching 

procedure, namely the tradeoff originating from the first matching deviates from that obtained 

on the second matching. In the first experiment of chapter 3, it was shown that whether such a 

discrepancy (between the two matching stages) occurs, depends on the direction in which 

matching takes place. A distinction was made between upward (increasing in value) and 

downward (decreasing in value) matching. For a double downward matching task, but not for 

a double upward matching task, significant inconsistencies were observed between the second 

matched value and the benchmark from the first stage matching. Moreover, within a single 

matching task, strong asymmetries arose between downward and upward adjustments on a 

negative but not on a positive dimension. The matching task requires that the difference on 

one dimension should be traded by adjusting on another dimension. When this adjustment 

was made downwards, people required smaller adjustments than when the adjustment was 

made upwards. This effect was found to be significant only for adjustments on a negative 

attribute. 
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Subsequent experiments, as described in chapter 3, took a different perspective from 

traditional matching tasks. If inconsistencies occur within the matching task, then participants 

might not be matching in a way they experience as natural. We therefore employed a new 

matching procedure in which the participant was free to choose which attribute to adjust in 

order to match the two options. The results suggest that the choice of which attribute to adjust 

was guided by two different motivations. First, in order to make two options equally 

attractive, participants preferred to decrease the disadvantage of the inferior (negative) 

attribute of an option rather than increase the advantage of the superior (positive) attribute. 

Second, participants made the matching adjustments so as to make the two options more 

similar (decreasing the differences between the attributes). Experiment 3, which was designed 

to remove the possible confounding between these two motivations for adjustment, 

demonstrated that both of these motives affected the final outcome of the matching procedure.   

Chapter 4 addressed the differential weighting of poor and good attributes, in two 

different modes of judgment: joint versus separate evaluation. The studies presented here, 

replicated previous results reported by Hsee and Leclerc (1998) showing that reference 

information is used extensively in separate evaluation, but is largely ignored in a joint 

evaluation mode. The focus of the present paper, however, was on options that had a mixed 

attribute valence containing poor and good attribute values. We predicted and demonstrated 

that negative (poor) attribute values weigh more in separate evaluation than positive features, 

compared to the weights assigned in a joint evaluation mode.  

In the first experiment, participants were asked to rate good and poor attributes of 

student dorm rooms. Ratings for the two attributes were either given for the two options 

jointly, or for each option separately. It was predicted that in separate rating (compared to 

joint ratings), participants would assign moderate (mid-scale) ratings to the attributes, as no 

reference information was available (other than their own mental prototype of what 

constitutes a good dorm room). It was therefore expected that ratings for poor attributes 

would be lower in joint than in separate, and ratings for good attributes would be higher in 

joint than in separate mode. Good attributes were indeed rated higher in joint than in separate 

evaluations, but poor attribute ratings were consistent between the two modes. The results 

suggest that in the process of rating, participants needed a yardstick (for comparison) to assess 

good attributes, but not to assess poor attributes.  

The second experiment revealed that poor attribute values had a strong impact on 

separate but not on joint ratings. Separate and joint ratings were required for two options. In 

the initial condition, the options were both good (above the inferior reference). Subsequently, 
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the quality of one of the attributes of these options was decreased stepwise by increasing the 

reference value. The results demonstrated that this reference manipulation strongly decreased 

the separate ratings but not the joint ratings. Apparently, a poor attribute value receives more 

weight in separate than in joint ratings. The results further suggest that separate evaluation 

follows a step-like function. Separate ratings are insensitive when options are both good (or 

both poor), but can readily discriminate between options for which the attribute values lie on 

complementary sides of the relevant reference point (what we have termed the mixed case).  

Finally, experiment 3 provided direct evidence for the hypothesis that poor attributes 

receive increased weight in separate compared to joint ratings, by showing a preference 

reversal between separate and joint ratings. An attractive option with a poor attribute value 

was shown to receive significantly lower ratings than a more moderate option without poor 

attributes in separate evaluation, whereas the two options received similar ratings in joint 

evaluation.  

The studies in the present thesis were designed to make direct comparisons between two 

sets of response modes. Chapters 2 and 3 compared choice and matching responses, and 

chapter 4 compared the two modes of separate versus joint evaluation. Underlying the present 

thesis is the assumption that each attribute value, in a choice problem, can be coded as good 

or poor depending on its position relative to the reference point. When attributes are coded as 

such, we expect increased sensitivity to negative (poor) features based on loss aversion. 

Whether a decision-maker will engage in such an attribute valence coding is assumed to be 

contingent on the response mode. Some response modes comprise direct comparisons 

between options, without incorporating attribute valence. Matching and joint evaluation are 

based on such direct comparison, supposedly because under these two methods the reference 

point (and thus the valence of the attributes) had little effect on observed preferences. Other 

response modes, like choice and separate evaluation, do incorporate the position of the 

attribute and its values relative to the reference. Evidently, our empirical work suggests that 

choice and separate evaluations are tasks that evoke enhanced sensitivity to negative (poor) 

attributes. 

Both Matching and joint evaluation have in common a choice mechanism that is not 

sensitive to differences in attribute valence and compare attribute values directly. In other 

words, these response modes focus on the tradeoff that is present in the decision problem, 

carefully weighing good and poor attributes relative to each other. Matching and joint 

evaluation thus have in common that they process attributes (and related information) by 

compensatory means. A compensatory processing strategy can be identified by the fact that it 
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is more or less consistent in the amount of processing across attributes and alternatives 

(Payne, Bettman and Johnson, 1993). The poor attribute values can be fully compensated by 

the good attribute values.  

Both choice and separate evaluation, on the other hand, have in common that they are 

highly sensitive to the specific values of the attributes involved. Negative attributes are 

weighed more than positive attributes. In other words, these response modes are less involved 

in tradeoffs, putting more weight on the negative attribute in order to resolve difficult choices. 

Payne et al. (1993) label such a strategy non-compensatory. The good attributes cannot be 

compensated by poor ones, and a lexicographic (or qualitative) strategy is employed in that 

the option that is best on the more important dimension (the negative attribute) is chosen (or 

assigned a higher rating).  

Matching and joint evaluation on the one hand, and choice and separate evaluation on 

the other hand, thus share common processing strategies. It is not our claim that matching and 

joint evaluation, or choice and separate evaluation are similar in all respects. For instance, 

separate evaluation is methodologically very different from choice, in that it does not contain 

a comparison between two options1 and in that the response scale is continuous. Matching and 

joint evaluation, are both based on a quantitative response on a continuous scale, yet differ in 

many other respects. For instance, joint evaluation comprises an overall evaluation of two 

options (i.e., the response given is an evaluation), whereas in the matching task two options 

are made equally attractive by adjusting the value on one of the attributes (i.e., the response 

constitutes a specific attribute value2). 

Different response modes supposedly evoke different processing strategies. It could 

therefore be interesting, in future research, to compare different response modes, beside the 

comparisons made in the present thesis. For instance, we could consider designing a study in 

which joint evaluation and matching are compared directly, using a similar methodology as in 

previous studies on matching and choice. As both joint evaluation and matching induce 

compensatory processing strategy, we predict that these modes would be associated with 

weaker prominence thus resulting in a reduced number of preference reversals compared to 

choice-matching reversals.  

                                                 
1 Choice can also be non-comparative. For example, we can present a participant with a single option and ask 

whether it is acceptable (yes/no). 
2 To be able to make two options equally attractive, an overall evaluation will be implicitly incorporated in the 

matching task 
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In addition to methodological aspects, the present thesis also addressed the subject of 

attribute valence. The presented studies investigated the role of negative and positive features 

in decision making. In the course of our investigation, the question has arisen as to how 

should negative and positive attributes be defined: when are features regarded negative or 

positive? There are at least some attributes that are naturally conceived as being positive 

(good) or negative (poor). For example, most people will consider side effects of a medicine 

(regardless of how mild they are) or commuting time from home to work as comprising a 

‘natural’ negative aspect. This does not imply that each possible value on a natural negative 

attributes is evaluated poorly. Attribute valence is always considered from a relative stance 

and one may appraise certain (sufficiently low) attribute values of side effects or commuting 

time as rather positive. Natural negative attributes are regarded as such, because they have 

undesirable values along most of the range of possible values. 

Besides natural positive and negative attributes, one can construct positive and negative 

features by means of a reference point. Whether an attribute value is regarded positive or 

negative is always determined by its position relative to some sort of reference point or norm. 

In the present thesis, both natural and reference dependent positive and negative attributes 

were employed. In some studies reference points were presented explicitly to ensure that 

participants would code attribute values as poor or good. A reference point manipulation is an 

attractive tool to vary attribute valence; it can even be used to reverse the attribute’s 

conception (making it poor or good) without changing the specific value of the attribute itself 

(see the studies in Chapter 4). In other studies, no reference points were provided. Instead, 

attributes were chosen that were naturally positive or negative (For example, we used ‘sound 

quality’ as a natural positive attribute of a portable audio player) and for which it was 

assumed that participants had some preconception of what constitutes a good or poor value.  

Furthermore, explicit and unique reference points are most often absent in real life. 

Reference points differ between people (e.g., different people have different criteria to what 

they would consider as a comfortable sizeable house) and may be changing with time. 

Moreover, reference points in real-life problems are most likely to be represented by an 

interval of possible values rather than by a single point. Some attributes cannot be quantified 

at all and at best can be assessed qualitatively, like for instance the desirability of a 

neighborhood where one considers to purchase a house. Though most people would probably 

be able to incorporate such information effectively into their decision, the reference itself in 

this specific instance will be a vague concept of what the ideal neighborhood would be. 
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The inflated weight assigned to poor attribute values may reflect a sort of threshold that 

prevents decision makers from choosing options that have too poor attribute values. The 

threshold we think of is not a fixed point below which all attribute values are rejected, but a 

loose (continuous) threshold below which attribute values have increased likelihood of 

rejection. Mathematically, such a loose threshold for negative attributes could be reflected in a 

steep value function for negative attributes similar to the steep value function for losses in 

Prospect Theory (Kahneman and Tversky, 1979). Some of our results lend support to such a 

supposition. For instance, in the first study of chapter 3 participants, when matching on the 

negative poor attribute, were reluctant to lower the value on that attribute. As we noted in 

chapter 3, they may have been hesitant to further lower the value of the negative attribute, 

thus (we speculated) passing a certain threshold beyond which the option was entirely not 

acceptable.  

Why are negative features assigned more weight than positive features? Loss aversion, 

the observation that losses loom larger than gains (Kahneman and Tversky, 1979), can 

account for the observed differences in preferences in situations such as the Asian Disease 

example and in the experiments we employed in the previous chapters. Loss aversion, 

however, is an observation rather than an explanation. It is evident that negative features are 

weighed more than positive features and that this difference explains the observed 

phenomena. However, the question remains why the negative features are the ones that are 

heavier weighed. Why are people more sensitive to negative than to good features? Some 

possible explanations, that admittedly still require rigorous testing, are briefly presented 

below.    

One possible reason that people put more weight on negative attributes may be a 

practical one. The more negative an attribute is, the greater the uncertainty that the attribute 

value is sufficiently good, that it meets the decision maker’s minimal requirements. For 

example, imagine one has to choose between two rooms, like the ones presented at the 

beginning of chapter 1. A decision maker might reject the small room because he is uncertain 

that his furniture fits in well. As discussed above, negative values are always associated with 

a certain threshold value, below which an attribute value will be rejected. Positive attributes 

do not suffer from such a threshold value. In general, people choosing a moderate option (an 

option that has average values on most of the attributes) over an enriched option (an option 

that has both good and poor attributes) might do so purely for the reason that the moderate 

option is expected to fit better the requirements the decision maker has.  
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Negative attributes may loom more in some response modes (but not in others) because 

of justification issues (Simonson, 1989; Shafir, Simonson and Tversky, 1993). Simonson 

(1989) argues that people will choose an option that is easy to justify if the decision maker 

experiences difficulty in determining his preference based on attributes weights and values 

alone. For example, a justification-based choice is likely to occur if options are about equally 

attractive. In such a case, other reasons that are not related to the specific attribute values may 

facilitate the decision process. Negative attributes, in this respect, are likely candidates to 

serve the justification goal. For example, imagine a person experiencing difficulty in choosing 

between a moderate option without negative (poor) attributes, and a more enriched option 

with good and poor attribute values. For such a person, it is easier to eliminate the more 

enriched option. It is more difficult to justify the choice for the enriched option with the 

mixed identity, because then one has to justify why the good values can compensate for the 

poor, and a tradeoff has to be made explicitly. 

Negative features might also be weighted more because the decision maker anticipates 

future regret. According to Zeelenberg (1999, p. 94), regret is a negative, cognitively based 

emotion that we experience when realizing or imagining that our present situation would have 

been better, had we decided differently. Regret can only occur after a decision is made and the 

outcome is known, but a decision maker can anticipate regret while making a decision and use 

this anticipated regret as an important factor in the decision. This is a likely scenario in the 

mixed attribute valence (explored in this thesis), in which options are about equally attractive. 

Zeelenberg states that one of the conditions in which anticipated regret is more likely to occur 

is when decisions are difficult, because there are no dominating alternatives.  

How could anticipated regret play a role? Imagine again the choice between a moderate 

and an enriched option. The enriched option provides potential sources for regret, because, to 

attain the good attributes, one also has to accept the poor attributes of the enriched option. 

These poor attributes are potential sources of regret, whereas the moderate attribute values of 

the other option will probably not be associated with regret. The enriched option potentially 

can give strong enjoyment as well as strong regret, depending on whether the good or the 

poor attributes will be more intensely experienced after the decision is made. The moderate 

option, however, neither offers great enjoyment, nor is it linked to strong regret. For someone 

who is minimizing potential regret, the moderate option provides a save choice that prevents 

one from experiencing strong regret (and likewise from experiencing strong enjoyment).  
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 Employing different contexts, the present thesis has explored the enhanced role of 

negative attributes in different elicitation procedures. Two main conclusions, with broader 

implications for the theory of choice, arise from the present thesis: 

1. In the process of preference construction and preference elicitation, negative 

attributes often loom more than positive ones. The elicitation methods, and the circumstances, 

in which negative attributes will play a larger role have been extensively discussed in 

previous chapters.     

2. From a methodological viewpoint, there is ample research showing that normative 

requirement of procedure invariance is often not satisfied. As has been shown in the previous 

chapters, the asymmetry between positive and negative attributes can account for several of 

the violations of procedure invariance.    

 The later conclusion may be even extended one step further. As noted already, a 

common denominator of matching procedures and joint evaluation is an underlying strong 

reliance on eventual tradeoffs. In other words, both are marked by their compensatory nature. 

It was further noted that tradeoffs are much less important in separate evaluation and choice – 

these latter two tending to be associated more with non-compensatory mode of reasoning. The 

standard normative model, in particular utility theory that (despite the ongoing critic) still 

serves as a major guide in decision sciences, explicitly assumes possible tradeoffs. In other 

words, normative models of choice tend to contain a compensatory component (which, among 

other things, makes them more flexible). In that respect, one may argue, matching and joint 

evaluation lend themselves readily to normative prescriptions. In contrast, the link between 

choice or separate evaluation and normative facets is weaker, because they do not necessarily 

evoke compensatory considerations.  

The literature on choice behavior contains many instances in which descriptive studies 

and normative dictates are at odds. Indeed, differences between joint and separate evaluation 

(such as the preference reversal in chapter 4), or between matching and choice (such as the 

preference reversal in chapter 2), constitute discrepancies between the normative and 

descriptive facets. We have attempted to account for some of these discrepancies in terms of 

the asymmetry between positive and negative attributes. Because the asymmetry between 

positive and negative attributes is not part of the assumptions underlying the normative 

approach, one cannot rule out that this asymmetry has broader implications in accounting for 

normative-descriptive discrepancies. 
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Samenvatting (summary in Dutch) 
Ons dagelijks leven is vervuld van situaties waarin we keuzes moeten maken of voorkeuren 

moeten uitspreken. Vaak zijn keuzes moeilijk, bijvoorbeeld omdat de verschillende opties 

waaruit gekozen moet worden ongeveer even aantrekkelijk zijn, maar wel verschillende voor- 

en nadelen bieden. Stel bijvoorbeeld de keuze voor van een persoon die moet kiezen tussen 

een klein appartement in het centrum van de stad of een groter appartement buiten het 

centrum. Het eerste appartement biedt het voordeel van een centrale locatie, het tweede van 

een grotere woonruimte. Het is de afweging van deze twee verschillende eigenschappen die 

de keuze moeilijk maakt.  

Het meten of voorspellen van het keuzegedrag van mensen is minstens even 

ingewikkeld als de keuze zelf. Het is niet mogelijk om direct in het hoofd van de beslisser 

kijken en zo zijn voorkeur achterhalen. De voorkeur van een persoon kan alleen indirect 

gemeten worden, door ernaar te vragen. Dit is wat men in het Engels noemt preference 

elicitation: het meten (letterlijk: “onthullen”) van voorkeuren.  

In dit proefschrift wordt het probleem van preference elicitation beschouwd vanuit 

besliskundig perspectief. De besliskunde is grofweg te onderscheiden in twee theoretische 

stromingen. De normatieve benadering geeft weer hoe een (rationele) beslisser zijn keuzes (zo 

optimaal mogelijk) zou kunnen maken, ervan uitgaand dat alle informatie beschikbaar is en 

verwerkt kan worden door de beslisser. Empirische observaties van keuzegedrag laten echter 

zien dat de normatieve beslistheorieën niet altijd opgaan, dat mensen vaak niet kiezen volgens 

het rationele keuzemodel. De descriptieve benadering probeert daarom te beschrijven en te 

verklaren hoe keuzes daadwerkelijk gemaakt worden, en waar de verschillen optreden met de 

normatieve theorieën. Onderzoek demonstreert, bijvoorbeeld, dat beschrijvingen van 

keuzeopties die logisch equivalent zijn, en dus voor de normatieve theorie gelijkwaardig 

(bijvoorbeeld, of het resultaat van een inentingsprogramma beschreven is in termen van ‘200 

van 600 mensen overleven’ of in termen van ‘400 van 600 gaan dood’) toch heel 

verschillende voorkeuren oproepen. Hoewel de normatieve theorie dit soort keuzegedrag niet 

goed kan beschrijven, is de keerzijde van de medaille dat de descriptieve theorieën (nog) geen 

goed sluitend theoretisch systeem bieden. 

Een van de belangrijkste observaties binnen de besliskunde is dat verschillende 

manieren van vragen stellen, van het meten van voorkeuren, vaak resulteren in verschillende 

waargenomen voorkeuren van de proefpersoon. Experimenten laten bijvoorbeeld zien dat een 
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bepaalde optie de voorkeur heeft in een keuzetaak, terwijl een andere optie een hogere 

waardering (rapportcijfer) krijgt in een beoordelingstaak. Logisch, en normatief gezien zou 

men verwachten dat de optie die het hogere cijfer krijgt ook degene is die vaker gekozen 

wordt. Blijkbaar is het voor mensen anders is om te kiezen tussen twee opties, dan om een 

cijfer te geven aan ieder van die opties.  

Hoewel het dus absoluut niet eenvoudig is om voorkeuren enigszins adequaat te meten 

en te voorspellen, is het onderzoek toch van groot belang voor diverse disciplines. Vanuit een 

psychologisch perspectief is het interessant om te onderzoeken op welke manier mensen 

keuzes maken en op welke manier ze gevoelig zijn voor variaties in vraagstelling en 

beschrijving. Misschien vinden we nooit de ‘juiste’ meetmethode, maar ondertussen leren de 

verschillen tussen methoden ons wel meer over hoe mensen daadwerkelijk beoordelen en 

beslissen. Vanuit een praktisch perspectief is het wenselijk te weten hoe je (zo goed mogelijk) 

voorkeuren kunt meten. Dit geldt niet alleen voor psychologen, economen of 

marktonderzoekers maar eveneens voor onderzoekers bezig met de ontwikkeling van nieuwe 

complexe technologische systemen. De interactie tussen mens en machine wordt steeds 

belangrijker, en het is daarom van belang om effectief en betrouwbaar te kunnen meten wat 

die mens wel en niet goed vindt aan de nieuwe technologie. 

Dit proefschrift heeft tot doel de kennis over hoe mensen beoordelen en beslissen te 

verbreden. Door middel van een serie empirische onderzoeken wordt gekeken naar de rol van 

attribuutwaarden van keuzeopties in de verschillende manieren van het meten van 

voorkeuren. Basis voor dit onderzoek is het fenomeen dat mensen een natuurlijke neiging 

vertonen attributen van keuzeopties als goed of slecht te coderen. Hoe zo'n codering 

plaatsvindt, is afhankelijk van het referentiepunt (ankerpunt) dat een proefpersoon bezit. Een 

voorbeeld: als het huidige appartement (in dit geval dus referentiepunt) van een bepaalde 

persoon 30 m2 groot is, dan zal deze persoon een appartement van 20 m2 als klein 

(negatief/nadelig) beoordelen, maar een appartement van 40 m2 als groot (positief/voordelig). 

Uit eerder onderzoek is gebleken dat er een asymmetrie optreedt tussen positieve en negatieve 

attributen: negatieve (nadelige) attribuutwaarden krijgen vaak meer aandacht en vertonen een 

sterkere invloed op het beslisproces dan positieve (voordelige) attributen.  

De hoofdhypothese van dit proefschrift stelt dat de sterkte van mogelijke asymmetrische 

invloeden van positieve en negatieve attributen afhankelijk is van de vraagstelling, de 

methode waarmee de voorkeur wordt gemeten. Om de sterkte van asymmetrieën te kunnen 

meten, worden in dit proefschrift opties bestudeerd met gemengde attributen (engels: 'mixed 

attribute valence'), d.w.z. opties waarvan sommige attributen positief en andere negatief zijn. 
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Bijvoorbeeld, twee appartementen waarvan de ene groot is en de ander zeer groot (grootte is 

in dit geval een positief attribuut), en waarvan de prijs van de eerste hoog is en van de tweede 

zeer hoog (prijs is in dit geval een negatief attribuut). De manier waarop een beslisser in zo'n 

beoordelingssituatie de afweging maakt tussen de twee attributen grootte en prijs, zegt iets 

over het gewicht dat gegeven wordt tijdens de keuze aan ieder van de positieve en de 

negatieve attributen. Op die manier kan gemeten worden of negatieve attributen inderdaad 

meer invloed hebben op het keuze- en beoordelingsgedrag van de beslisser dan positieve 

attributen. 

De hoofdstukken 2 tot en met 4 van dit proefschrift bespreken in detail een serie 

experimenten welke de invloed van attribuutwaarden op de voorkeuren van proefpersonen 

hebben, gegeven een bepaalde methode van het meten van die voorkeur. Er worden vier 

verschillende meetmethoden nader bekeken, namelijk keuze, matching (gelijkstellen), apart 

beoordelen en simultaan beoordelen.  

In hoofdstuk 2 wordt een vergelijking gemaakt tussen de twee methoden keuze en 

matching ('gelijkstellen') en hun gevoeligheid voor negatieve attributen. Matching is een 

manier om twee opties even aantrekkelijk te maken door het aanpassen van een 

attribuutwaarde van een van de opties. De verschillen tussen keuze en matching worden 

duidelijk aan de hand van het volgende voorbeeld. 

Stel je bent minister van verkeer en moet kiezen tussen twee  campagnes ter vergroting 

van de verkeersveiligheid. Op dit moment zijn er ieder jaar 600 slachtoffers te betreuren. 

Campagne A zal het aantal slachtoffers terugbrengen tot 570 en kost 12 miljoen euro. 

Campagne B zal het aantal slachtoffers terugbrengen tot 500 en kost 55 miljoen euro. Je huurt 

twee opiniebureaus in om de publieke opinie te meten omtrent deze twee campagnes. 

Het ene bureau vraagt eenvoudigweg aan mensen welke van de twee campagnes ze 

zouden kiezen. Dit bureau vindt dat een duidelijke meerderheid van de bevolking voor 

campagne B is.  Het andere bureau gebruikt een matching procedure en vraagt mensen in de 

opiniepeiling om aan te geven bij welke kosten campagne B even aantrekkelijk is als 

campagne A (in vragenlijst bij deze peiling laten ze de kosten van campagne B natuurlijk 

open). Aan de hand van de kosten die mensen opgeven voor campagne B kan een voorkeur 

worden gemeten. Als een ondervraagde twee campagnes even aantrekkelijk vindt bij kosten 

voor B welke lager zijn dan 55 miljoen euro, dan geldt dat deze ondervraagde campagne A 

prefereert boven (de werkelijke campagne) B, aangezien de echte kosten van campagne B 55 

miljoen euro bedragen. Het bureau vindt dat 96% van de ondervraagden kosten opgeeft lager 

dan 55 miljoen euro, hetgeen een sterke voorkeur voor campagne A weergeeft. De twee 
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bureaus vinden dus duidelijk verschillende voorkeuren voor de twee campagnes, wat 

veroorzaakt lijkt te worden door de verschillen tussen de meetmethoden. Het attribuut 'aantal 

slachtoffers' krijgt een zwaarder gewicht (is prominenter) in een keuze taak dan in matching 

taak.  

Dit verschijnsel noemt men het prominentie effect. Na een matching taak, die gericht is 

op het even aantrekkelijk maken van twee opties, zou men verwachten dat, in een keuzetaak, 

beide opties even vaak gekozen zouden worden. Dit is echter niet wat in het algemeen 

gevonden wordt: vaak kiest een meerderheid voor die optie die beter is op het meest 

belangrijke attribuut. Het prominente attribuut krijgt dus blijkbaar meer gewicht in keuze dan 

in matching.  

Onderzoek gedaan in het verleden deed over het algemeen geen voorspellingen over 

welk attribuut prominent wordt. Het onderzoek beschreven in hoofdstuk 2 onderzoekt daarom 

de achterliggende factoren van prominentie en met name het effect dat in hoofdstuk 2 

genoemd wordt 'negative-based prominence' (belangrijkheid veroorzaakt door negativiteit). In 

de eerste serie experimenten wordt aangetoond dat het negatieve attribuut het meest 

prominente attribuut wordt in keuze na een matching taak. Proefpersonen werden gevraagd 

om een matching taak uit te voeren tussen twee opties, bijvoorbeeld tussen twee 

studentenkamers (in een andere context kozen ze tussen twee muziekspelers). In de  

kamercontext was de reistijd naar de universiteit gekozen als negatief attribuut (tijden waren 

lang en zeer lang) en de kamergrootte als positief (grote en zeer grote kamers). In een 

daaropvolgende keuzetaak, waarbij de proefpersonen kozen tussen de twee opties die zijzelf 

even aantrekkelijk hadden gemaakt, kozen de meeste die optie die het beste (minst slecht) was 

op het negatieve attribuut reistijd en niet de andere optie die beter was op het positieve 

attribuut kamergrootte. 

De laatste twee experimenten van hoofdstuk 2 trachtten een duidelijker onderscheid te 

maken tussen prominentie veroorzaakt door negatieve attribuutwaarden en algemene 

prominentie van een bepaalde attribuut. Experiment 5a liet zien dat voor de meeste 

proefpersonen kamergrootte meer belangrijk was dan reistijd, onafhankelijk van de specifieke 

waarden van de twee attributen. Kamergrootte was dus in het algemeen het prominente 

attribuut. De vraag was nu of deze algemene prominentie voor kamergrootte stand zou 

houden als een ander attribuut belangrijk (prominent) zou worden vanwege een negatieve 

attribuutwaarde (negative-based prominence). Experiment 5b en 6 gebruikten een procedure 

waarbij de attribuutwaarden van de  kamergrootte en de reistijd gevarieerd werden van 

negatief naar positief (en vice versa). In het geval van kleine kamers met korte reistijden, 
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werd de kamergrootte (in dit geval het negatieve attribuut) inderdaad de prominente dimensie 

in keuze na matching, hetgeen zowel prominentie door negatieve attributen als algemene  

prominentie ondersteunde. Echter, voor grote kamers met lange reistijden, werd de reistijd (nu 

het negatieve attribuut) het prominente attribuut in keuze na matching, hetgeen wel 

prominentie door negatieve attributen ondersteunde maar niet algemene prominentie. De 

negatieve prominentie van een lange reistijd overstemde in dit laatste geval de algemene 

prominentie van het attribuut kamergrootte. Samenvattend: Hoofdstuk 2 laat experimenteel 

zien dat negatieve attributen een andere rol spelen in matching dan in keuze, in de zin dat in 

matching de waarde van de attributen geen belangrijke rol speelden, terwijl in keuze de 

waarde van de attributen een belangrijke factor vormden in het beslisproces. 

Hoofdstuk 3 gaat meer in detail in op de vraag wat een matching taak is en laat enkele 

inconsistenties zien binnen de taak zelf, veroorzaakt door verschillen tussen positieve en 

negatieve attributen. Het doel van een matching taak is om indifferentiepunten te vinden, 

punten waarbij de attribuutwaarden van de opties zich zo verhouden dat de opties even 

aantrekkelijk zijn (en dat mensen dus indifferent, onverschillig zijn tussen de twee opties). 

Het blijkt echter dat de indifferentiepunten die gevonden worden in een matching taak 

afhangen van de manier (richting) waarin gematched wordt en de specifieke waarde van het 

attribuut dat gematched wordt. De matching methode vereist dat het verschil tussen twee 

attribuutwaarden op een dimensie wordt afgewogen tegen het verschil op een andere dimensie 

door het aanpassen van een attribuutwaarde. Bijvoorbeeld, een proefpersoon krijgt twee 

kamers te zien met groottes van respectievelijk 14 m2 en 18 m2. De kamer van 14 m2 heeft 

een reistijd van 15 minuten. In de matching taak moet de proefpersoon een langere reistijd 

voor de andere kamer geven, zodanig dat het verschil in reistijd tussen de kamers opweegt 

tegen het verschil in kamergrootte (voor dit specifieke geval: hoeveel minuten meer reistijd is 

het waard om een kamer te hebben die 4 m2 groter is). Uit het eerste experiment in hoofdstuk 

3 bleek dat als deze aanpassing neerwaarts moest gebeuren (zoals in het voorbeeld, waar een 

slechtere reistijd moet worden gegeven), dan vereisten mensen kleinere aanpassingen dan 

wanneer deze aanpassing opwaarts moest gebeuren. Dit effect was echter alleen significant 

voor aanpassingen op een negatief attribuut. De resultaten suggereren dat de matching taak op 

zichzelf ook beïnvloed wordt door de specifieke waarden van de attributen. 

Volgende experimenten in hoofdstuk 3 beschouwden matching vanuit een ander 

perspectief dan traditionele matching taken. Als inconsistenties ook ontstaan binnen de 

matching taak dan zou het kunnen dat mensen misschien niet op een natuurlijke manier 

matchen. Een nieuwe matching procedure werd daarom gebruikt waarin de proefpersoon vrij 
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was om zelf te bepalen welk attribuut gematched zou worden. De resultaten van experiment 2 

tot en met 4 in hoofdstuk 3 suggereren dat de keuze om een bepaalde attribuut te matchen 

herleid kon worden tot twee verschillende motivaties: Ten eerste hebben proefpersonen een 

voorkeur om bij het 'even aantrekkelijk' maken (matchen) van twee opties, liever het nadeel 

van een negatief attribuut te verkleinen van een optie dan het voordeel van een positief 

attribuut. Ten tweede maken proefpersonen liever aanpassingen aan de attributen zodanig dat 

de twee opties meer gelijkend (similar) worden dan verschillend (dissimilar). Experiment 3 

(waarin geprobeerd werd deze twee motivaties te scheiden) laat zien dat beide motivaties in 

ongeveer gelijke mate de uiteindelijke uitkomst van de matching beïnvloeden. 

Hoofdstuk 4 verlaat de matching taak en bestudeert de verschillende weging van 

positieve en negatieve attributen in twee andere vormen van beoordelen: joint (simultaan) 

versus separate (afzonderlijk, separaat) beoordelen van opties. Eerdere onderzoeken lieten 

verschillen zien tussen deze twee vormen van beoordelen die veroorzaakt werden door een 

verschillende weging van attributen. Zo'n verschillende weging van attributen tussen de twee 

methodes kan bijvoorbeeld komen omdat sommige attributen gemakkelijker te beoordelen 

zijn in simultane beoordeling dan in aparte beoordeling. Hsee (1996) geeft het voorbeeld van 

iemand die op zoek is naar een tweedehands woordenboek. Er zijn twee woordenboeken. 

Boek A heeft 10.000 woorden en ziet er uit als nieuw, boek B heeft 20.000 woorden maar 

heeft een gescheurde kaft. Als proefpersonen gevraagd worden wat ze zouden betalen voor 

ieder woordenboek apart (zonder het andere woordenboek te zien) dan betalen ze meer voor 

A dan voor B. Echter, beoordelen proefpersonen ze gelijktijdig, dan is men bereid meer te 

betalen voor B. Dit effect ontstaat omdat het attribuut 'aantal woorden' eenvoudiger is te 

beoordelen in de simultane conditie en dus een sterker gewicht krijgt in deze vorm van 

beoordelen. 

De onderzoeken in hoofdstuk 4 laten ook verschillen in gewichten voor attributen zien 

tussen apart en simultaan beoordelen, echter in dit hoofdstuk gaat het om verschillen in 

gewichten van positieve en negatieve attributen. De onderzoeken tonen dat referentie 

informatie uitvoerig gebruikt wordt in separate evaluatie, maar niet in simultane evaluatie. 

Hoofdstuk 4 voorspelt en toont aan dat negatieve attributen een sterker gewicht krijgen in 

separate evaluatie dan positieve attributen, vergeleken met simultane evaluatie. 

In het eerste experiment werden proefpersonen gevraagd goede en slechte attributen van 

studentenkamers te beoordelen. Beoordelingen moesten ofwel simultaan (voor twee attributen 

van twee opties tegelijkertijd) ofwel separaat (voor de twee attributen van ieder optie apart) 

gegeven worden. Goede attributen werden hoger beoordeeld in simultaan dan in apart 
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beoordelen, maar slechte attributen werden consistent beoordeeld tussen beide vormen van 

beoordelen. De resultaten suggereren dat in het proces van beoordelen, proefpersonen meer 

behoefte hebben aan een maatstaf (een vergelijking) bij het beoordelen van goede attributen 

dan bij het beoordelen van slechte attributen. 

Het tweede experiment in hoofdstuk 4 liet zien dat negatieve attributen een sterke 

impact hadden op separaat beoordelen maar niet op simultaan beoordelen. In de eerste 

conditie waren beide opties die beoordeeld moesten worden goed (boven een gegeven, 

inferieure, referentie). In de volgende twee condities werd de kwaliteit  van een van de 

attributen van de opties stapsgewijs verlaagd door de referentie waarde voor dit attribuut te 

verhogen. De resultaten toonden aan dat deze referentie manipulatie de separate beoordeling 

van de twee opties sterk omlaag bracht, maar niet de simultane beoordeling.  

Experiment 3, het laatste experiment van hoofdstuk 4 bood direct bewijs voor de 

hypothese dat negatieve attributen inderdaad een zwaarder gewicht krijgen in separate dan in 

simultane beoordelingen, door het tonen van een preference reversal (omdraaing van 

voorkeuren) tussen simultaan en separaat beoordelen. Bij seperate boordeling kreeg een 

aantrekkelijke optie met een enkele negatieve attribuutwaarde een significant lagere 

beoordeling dan een matig aantrekkelijke optie zonder negatieve attributen. Bij gezamenlijke 

(simultane) beoordeling kregen de beide opties echter vergelijkbare beoordelingen.  

De onderzoeken gepresenteerd in hoofdstukken 2 tot en met 4 van dit proefschrift waren 

ontworpen om directe vergelijkingen te kunnen trekken tussen diverse methoden van het 

meten van voorkeuren. De onderliggende aanname van al deze onderzoeken was dat iedere 

attribuutwaarde gecodeerd kan worden als goed of slecht, relatief ten opzichte van het 

referentiepunt. Als attributen inderdaad zo gecodeerd worden dan verwachten we een 

toename in de gevoeligheid voor negatieve attributen. De onderzoeken laten zien dat of een 

beslisser inderdaad attributen als zodanig codeert, afhankelijk is van de methode van 

elicitatie. Sommige meetmethoden vergelijken opties direct, zonder de specifieke waarde van 

de attributen mee te nemen. Dit geldt bijvoorbeeld voor de matching taak en de simultane 

(joint) evaluatie. In deze methoden had het referentiepunt weinig invloed op de voorkeuren. 

Andere methoden, zoals keuze en separate evaluatie, werden gekenmerkt door een duidelijke 

invloed van het referentiepunt. In deze methoden codeerden de proefpersonen de attributen 

wel degelijk als goed of slecht, en hun voorkeuren werden beïnvloed door deze codering. 

Het onderzoek zoals gepresenteerd in dit proefschrift heeft belangrijke implicaties voor 

the meten van voorkeuren. Eens te meer wordt aangetoond dat verschillende meetmethodes 

verschillende voorkeuren kunnen oproepen. Het is de vraag of dit meetprobleem ligt bij de 



130  Samenvatting 

meetmethode of bij de mens die via de meetmethode een voorkeur uitspreekt. Dit proefschrift 

laat zien dat verschillende methodes in ieder geval mensen op een verschillende manier het 

beoordelings- of keuzeprobleem laat beschouwen, wat betreft het specifieke gewicht dat ze 

geven aan positieve en negatieve attributen. Het meetprobleem ligt dus zeker niet alleen in de 

methodes die gebruikt worden, maar meer misschien nog in de mens die de beoordeling of de 

keuze moet maken. 

Waarom negatieve attributen soms een zwaarder gewicht krijgen is nog onduidelijk. 

Wat dit betreft moet er zeker nog meer onderzoek plaatsvinden. In hoofdstuk 5 wordt wel 

ingegaan op mogelijke redenen waarom negatieve attributen vaak een sterker gewicht krijgen. 

Er wordt onder andere gekeken naar de invloed van redenen op het keuzeproces (een negatief 

attribuut is een goede reden om een optie af te wijzen) en naar het effect van geanticipeerde 

spijt tijdens het maken van een keuze.  

Aan de theoretische kant leert dit proefschrift ons meer over hoe mensen beslissen. Aan 

de praktische kant blijft de vraag welke methode nu het meest geschikt is om voorkeuren te 

meten. Aan de hand van het onderzoek gepresenteerd in dit proefschrift is niet direct te 

zeggen welke methode beter is dan de andere. Wel leert het onderzoek meer over de manier 

waarop mensen beslissituaties mentaal representeren en interpreteren, en vinden we tussen de 

verschillende meetmethoden specifieke overeenkomsten en verschillen in de manier waarop 

negatieve attributen een rol spelen. Zodoende is het duidelijker geworden hoe de 

verschillende meetmethoden werken en voor wat voor een aspecten ze gevoelig zijn. Ook al 

weten we misschien nooit zeker welke methode het beste is, met de opgedane kennis is het 

misschien wel mogelijk om de meest geschikte methode voor het doel van een specifiek 

onderzoek naar voorkeuren te selecteren. 
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Stellingen behorende bij het proefschrift

Explaining Asymmetries in Preference Elicitation
the Role of Negative attributes in Judgment and Choice

van Martijn C. Willemsen

1. Door, bij het bestuderen van keuzegedrag, de invloed van attribuutwaarden op
beslissingen te verbinden aan waargenomen verschillen tussen elicitatie methoden,
komen interacties naar boven die ons meer leren over keuzegedrag dan wat we geleerd
zouden hebben uit het bestuderen van de twee aspecten afzonderlijk. (dit proefschrift) 

2. Meetmethoden die gebruikt worden om waarden en voorkeuren van mensen te meten
lijken vaak hopeloos onnauwkeurig en inconsistent. De onderliggende oorzaak van
deze meetproblemen lijkt eerder te liggen in de menselijke natuur van beoordelen en
beslissen dan in de meetmethoden die worden toegepast. (dit proefschrift)

3. Productontwikkelaars staan voor een dilemma. In het ontwikkelproces is het over het
algemeen eenvoudiger een reeds als goed ervaren product eigenschap te verbeteren
(bijvoorbeeld de processorsnelheid van een computer). Het blijkt echter dat
consumenten en gebruikers het in het algemeen wenselijker achten om de als matig of
slecht ervaren eigenschappen (bijvoorbeeld de gebruiksvriendelijkheid of stabiliteit
van moderne computers) te verbeteren. (dit proefschrift)

4. Het feit dat negatieve eigenschappen van een optie zwaarder wegen dan positieve
eigenschappen, suggeert eens te meer dat mensen eerder te karakteriseren zijn als
irrationele spijt-minimaliseerders dan als rationele nut-maximaliseerders.
(dit proefschrift)

5. ‘Ieder voordeel heeft zijn nadeel’ (Johan Cruijff) is een bondige manier om samen te
vatten dat in de meeste keuzesituaties de ideale optie ontbreekt. Een keuze is een
zoektocht waarin je, tijdens het mijden van de ergste nadelen op zoek bent naar de
beste voordelen. (dit proefschrift)

6. Psychologen, en met name besliskundigen, zullen beweren dat ‘Hoeveel euro een
leven waard is’, afhangt van de elicitatie methode (meetmethode) die gebruikt wordt.
Helaas wordt, onafhankelijk van de meetmethode, de waarde van een individueel
leven vooral bepaald door het land en het continent waar een persoon geboren is. 



7. Het verschil tussen fundamenteel en toegepast onderzoek ligt daarin, dat fundamenteel
onderzoek meer toepassingen kent. (JDM conference, New Orleans, 2000)

8. Gecontroleerd onderzoek naar keuzegedrag, waarbij mensen in een laboratorium
situatie op computerschermen (vereenvoudige) hypothetische keuzesituaties moeten
beoordelen, wordt vaak bekritiseerd in dat resultaten van dit soort onderzoek niet
generaliseerbaar zouden zijn naar de dagelijkse realiteit van keuzes maken. Deze
methode van onderzoek kan echter nauwelijks meer ter discussie staan nu e-commerce
toepassingen, zoals webshops en internetveilingen, op vergelijkbare wijze als
traditionele laboratorium experimenten mensen keuzes laten maken tussen diverse
producten en diensten.

9. Zowel de (klassieke) natuurkunde als de besliskunde zijn gefundeerd op een set
theorieën (resp. Newton’s wetten en de expected-utility theorie) waarvan reeds
bewezen is dat ze niet alle observaties kunnen verklaren. Het verschil in
volwassenheid tussen deze wetenschappen schuilt in het feit dat fundamentele
theorieën uit de natuurkunde, zoals de wetten van Newton, voor de verklaring van de
meeste alledaagse verschijnselen wel goed bruikbaar zijn.

10. Een universiteit is geen bedrijf.

11. Dat een keuze tussen twee gelijkwaardige opties moeilijk is, is reeds waarneembaar in
het weifelende gedrag van een baby die net een rammelaar met twee handen heeft
vastgepakt en dan erachter komt dat ze een van die handen los zal moeten laten, wil de
rammelaar echt rammelen.

12. Het zogenoemde poldermodel, een typisch Nederlandse methode van
conflictoplossing, is de beste manier om een relevant en interessant conflict te
transformeren in een onaantrekkelijk compromis. 

13. Een ingenieur hoeft geen psycholoog te zijn om psychologisch onderzoek te kunnen
doen, maar je moet wel psycholoog zijn om te kunnen verklaren waarom een ingenieur
dat zou willen.
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