What are menu dependent preferences?

What are menu dependent preferences? To first answer this question, let us start with an abstract problem where there are two items, “A” and “B.” There are three possible sets of “strong” preference orderings with these two items: A is preferred to B, B is preferred to A or one is indifferent between the two.
 Menu-dependent preferences suggest that the preference ordering that one has for A and B is dependent on those two options being the only items that you are choosing between. Introducing another item, “C,” causes a preference change or reversal.  If previously one preferred A to B, then perhaps one is now indifferent between the two or B is now preferred to A. The preference for A over B is dependent on the menu including only A and B, not C. 

This might strike someone as odd, since C is should be irrelevant to the decision whether A is liked more than B. However, there are circumstances when C (or the absence of C) highlights some characteristic of A and/or B, clarifies the tastes of the decision-maker, or facilitates the decision making process. To illustrate these circumstances, consider the story of Goldilocks and the Three Bears. 

Goldilocks, while walking through the forest, comes across the den of the three bears. Hungry, she first tries Papa Bear’s porridge, but it was too hot. She then samples Mama Bear’s porridge, but it was too cold. Finally she tries Baby Bear’s porridge and it was just right. Was this a menu-dependent choice?

If this was a menu-dependent choice, her estimation of what was “just right” was ascertained by first discovering options that were too hot and too cold. Whether or not her choice was menu-dependence can be verified through consideration of a cruel twist of fairy tale fate. If Goldilocks tried Baby Bear’s porridge first, would she still sample Mama or Papa Bear’s bowls? She would not if she behaved consistent with rational theories of choice and Baby Bear’s dish was her ideal. There would be no need to accrue additional costs of searching when the option providing maximum benefits had already been identified. Alternatively, some critics suggest Mother Goose exaggerates Goldilocks’ fondness for Baby Bear’s porridge in order to drop Juvenile Bear and Adolescent Bear from the script in a last-minute budget cut. Had there been two other bowls of porridge, Goldilocks may have tested them both. The discovery that Baby Bear’s porridge was “just right” may really have just been “satisficing” behavior if the marginal cost of continuing her search for the perfect porridge exceeded the marginal benefit of realizing the perfect porridge.

Menu-dependent preferences, by definition, are when preferences for elements of the choice set depend on elements in the choice set. If it is appropriate to describe Goldilocks’ choice as dependent on the menu than tasting the other porridges provided crucial information. This information could be about the possible range of option attributes, Goldilocks’ own tastes, or a reminder that an attribute dimension should be important to the choice. While the information did not apparently clue in Goldilocks that a family of bears would soon return, I might argue that the first dish demarcated the limits of a zone or threshold, beyond which the options were not acceptable, while the other dish demarcated a similar zone on the other side of temperature range. So, when Baby Bear’s porridge fell in the middle of the range, Goldilocks immediately knew it was just right. Without the presence of the other options, such a conclusion would not have been immediately reached, if it would ever be reached.

In politics, citizens often find themselves in situations analogous to Goldilocks. Goldilocks may not know precisely the temperature of porridge that she likes best when she begins her search, and may rely on a finite set of alternatives to provide guidance for her tastes. In this scenario, she might not know anything about what she likes, or may only have a vague anterior idea confirmed only after the search. Citizens serving on committees attend and participate in discussion and deliberation before making a decision. Alternatives are proposed and ideas are floated because the members of the committee do not presume that they know what should be done before coming to the meeting. Instead, they expect that the various proposals will help them identify which option is best.

Alternatively, Goldilocks may know what she likes, but does not know how far away from her ideal lies each of her options. Gauging how far away each option is from one’s ideal is as complicated with porridge much the same way it is in politics because of satiation. More of any attribute is not necessarily desirable. Something may be too hot (or too cold) much the same way that more money spent on defense in not necessarily desired. When all of the elements of the set of options are similarly distant from Goldilock’s ideal temperature, and the attribute is satiated, the choice becomes very difficult. One bowl of porridge is colder; one is hotter, so comparing preferences for the two are difficult. Choosing between the two requires a difficult trade-off to be made, and additional menu items may aid our heroine when making the trade-off. Voters are confronted with policy dilemmas that force difficult decisions on them. Is it best to provide the poor with sustenance and good housing, or better to provide incentives for them to acquire training and rejoin the workforce? In this situation, the decision-makers know their values and likely know their ideal point, but have difficulty choosing among options that are short of ideal.

Finally, the nature of the choice itself sometimes compels the decision-maker to find a way to justify or explain the decision or consider some other dimension that lies beyond their tastes for in this case, quality, freshness and temperature of porridge. Factors dependent to the nature of the choice may be the mechanism that allows the decision-maker to choose when otherwise indifferent (the main case investigated by behavioral decision researchers, see Simonson and Tversky 1993; Pettibone and Wedell 2000). Similarly, the nature of the choice may force the decision-maker to choose something that, if not forced, would have beyond the zone of acceptability (for example, porridge too hot or too cold for Goldilocks). Even when the decision-maker is not actually indifferent or alienated, the actual decision may differ with the process or rules used to arrive at the choice even though the underlying preference structure did not change.

The scenarios I describe above illustrate how menu-dependent preferences can occur when there are full and complete information about tastes and the available alternatives or when there is incomplete information. When there is complete information, Goldilocks knows what she likes about porridge and has the opportunity to compare the porridge options to her tastes. She knows she is hungry and she knows she must make a choice promptly. Complete information includes cases where the choice is dependent on the process (excluding those where the choice must take place before the search is complete) and cases where the trade-off is difficult (such as when a choice must be made when indifferent between options. Incomplete information includes cases where Goldilocks does not know about the quality of the porridge, her own tastes or how to resolve conflict arising from tradeoffs necessary to make a decision. 

Even though menu-dependent choices occur in both circumstances of complete and incomplete information, this is an important distinction. Spatial theorists assume that the rankings of the alternatives are derived from the distance away from an ideal point in a continuous, n-dimensional Euclidean space. This ideal represents the optimal combination of attributes on all of the n-dimensions. When there is complete information, then it is reasonable to expect that the axiom of completeness to be satisfied. The completeness axiom assumes a preference ordering in which all of the elements of the choice set can be compared (the decision-maker can make a judgment about any binary relationship), and the ordering is transitive (Debreu 1959). In other words, the decision-maker can say whether he or she prefers any possible alternative to another alternative or is indifferent between the two, and can then apply that judgment consistently to other binary comparisons. Spatially, this allows scholars to assume that all of the other points in the space can be compared to the ideal and each other by computing the weighted Euclidean distance from the ideal to each point. Closer points are more desirable than more distant points, while those points that are equidistant from the ideal anywhere in the space have the same utility. Consequently, the decision-maker is indifferent between these points and an indifference curve can be drawn connecting these points. 

Incomplete information about some of the points in the n-dimensional space would force us to relax our assumptions about completeness. Some points would be incomparable to other points and/or to the ideal point. Sen (1997) argues that menu dependent preferences are most likely in circumstances of incomplete information. He argues that the occurrence of the phenomenon can be explained by relaxing the completeness axiom. When this axiom is relaxed, preferences may not be known or fixed. Indifference curves may be incomplete. However, even after relaxing this axiom, sincere decision-makers should still be choosing an alternative that is ranked at least as high as any other alternatives in her preference ordering.

Is menu-dependent different than non-separable preferences?

A problem with Sen’s assessment is that some of the same choice tasks can be described as a function of non-separable preferences. Non-separable preferences describe the situation where the decision-maker desires a certain attribute value on one dimension given a value (or an expected value) on the other dimension. Scholars usually assume that there is complete information; preferences are fixed but the ideal point is conditional on the value (or expected value) of the attribute on one or more dimensions (see Hinich and Munger 1997; Lacy 1994). The decision-maker can desire a high value on one attribute “x” only if the second attribute, “y” is expected to be high, or may desire a high value on one only if the other is low. As a result, the decision-maker may choose options farther from his or her ideal point as measured by the weighted Euclidean distance than another option.  Consider this example: Imagine a two-dimensional space ten spaces by ten spaces. Your ideal point in this space is (4,6). If someone tells you that the value of y is set at 8, you probably want the value of x to be as close to 4 as possible if your preferences are separable. But, if your preferences are non-separable then you might desire a higher value of x because y is so high (called “positive complimentarity”). You might prefer (6,8) to (4,8) even though (4,8) would seem to be closer to your universal ideal. These situations are thought by some scholars (see Hinich and Munger 1997, Lacy 1996) to be prevalent in politics.

At first glance the problems I just described look dramatically different. Menu-dependent preferences are conditional on the set of available options available, while non-separable preferences are conditional on the value(s) of the options. In non-simultaneous decisions, non-separable preferences for elements of the choice set depend on elements not in the choice set. In contrast, menu-dependent preferences for elements of the choice set depend on [other] elements in the choice set (see Lacy 1994). However, many of the same choice problems can be explained using either approach and formally they are hard to disentangle. Psychologists tend to understand non-separability as an interaction term, but Tversky and Simonson (1993) model menu-dependence as an interaction term introduced to a traditional choice function. In their conception, a weight generated by the contrast between the available options or an earlier decision-task interacts with the value of the attributes on each salient dimension. The background contrast effects they describe appear indistinguishable from Lacy’s (1994, 1996) description of non-separable preferences in survey responses. The two scholars make no note of the other’s work and do not seem to consider the similarities between the two models.

Sticking closely to our dining theme, I can illustrate the similar explanations for the same choice. Recall that menu dependent preferences, by definition, occur only when the menu of options is finite and a sub-set of the possible options. One has a particular preference for the food that one eats for dinner. The set of options that one might choose to have for dinner range infinitely from macaroni and cheese to fried octopus. The choice of chefs or restaurants necessarily constrains the set of available options.
 My personal favorite is cheese enchiladas. The enchiladas my mother makes are delightful. However, if I find myself at a Chinese restaurant, then I order General Tso’s Chicken. Given the other specialties at my favorite Chinese restaurant, I would probably insist on ordering General Tso’s Chicken even if they announced that cheese enchiladas were also available. I would rather my mother make enchiladas, even though she, a very talented chef, could probably make General Tso’s Chicken. 

The set of options available at my mother’s and the Chinese restaurant includes both enchiladas and General Tso’s Chicken. The different choices I made over an intersecting set of options illustrate decisions that are menu-dependent and reflect non-separable preferences. With one set of options I chose enchiladas, but from the menu at the Chinese restaurant, I chose the chicken. Given a value on one dimension (the chef), I prefer a particular value on a second dimension (the dish). There is an interaction between the two dimensions. Knowing my mother’s strengths and the restaurant’s specialties, I make a different choice given uncertainty about the quality of Chinese enchiladas or my mother’s General Tso Chicken. 

Kreps (1990) provides a similar example with someone indifferent between a fine French restaurant and an exquisite Japanese restaurant. If a mediocre French restaurant is included in the choice set, this additional restaurant may remind the decision-maker that her last experience at a French restaurant was unpleasant. In both stories, there was uncertainty about the outcomes of the choices, stemming from incomplete information about those outcomes. 

Amartya Sen (1997) suggests a different story to demonstrate menu-dependent preferences that differs from the above scenarios since it is made under conditions of certainty and complete information. Sen calls this example, “don’t take the last apple.” A decision-maker who likes apples is confronted with a dilemma. The choice set has only one apple. If she takes the last apple, she will appear inconsiderate, so she is averse to taking the last apple. However, if there were more than one apple, she would not hesitate to claim her favorite fruit. This is clearly menu-dependence: when the choice set is small and contains only one apple (and say, two pears), she does not desire the apple. Enlarge the choice set and she will choose an apple. Alternatively, one could say that the apple-lover has non-separable preferences for appearing considerate and for an apple. Ideally, she would like to eat an apple and appear considerate. If she cannot appear considerate, she chooses another fruit. Is this an example of menu-dependence, non-separability or both? I would argue both, although it would appear that the menu-dependence has made a dimension (appear considerate) salient whose values are not separable from the values on the fruit dimension. Kreps’ story has a similar causal mechanism: the additional menu-item provides some information that was irrelevant or not salient in the smaller choice set.

I can demonstrate graphically how menu-dependence and non-separability can be used to explain the same choice behavior. Much of the work on menu-dependent preferences has been undertaken to explain why certain consumer products are likely choices in the presence of certain options. Consider two options, “A” and “B,” that the consumer is indifferent about.
 Since the consumer is indifferent between them, they lie on the same indifference curve. Introducing a third option, “C” has been found to be a more popular choice than either A or B (Simonson 1989). Below I draw indifference curves that show that C, a compromise in two dimensions between A and B lies on a higher indifference curve, explaining the attraction of that option when the decision-maker desires both dimensions together.  These indifference curves are typical of the shape of indifference curves when utility over the two dimensions is non-separable. The desired level of one attribute is contingent on the level on the other dimension. The ideal is located in the top-right corner, where both the x and the y dimension are maximized. These “curves” connect to the bottom-left (in this case, off the chart, which is theoretically possible/plausible and convenient since the computer I am using will not let me draw an ellipse). If these curves could be accurately depicted as full ellipses, I could show that options “A” and “B” lie on the same indifference contour, so the decision-maker is indifferent between the two but prefers C to either one of them. 

A dashed line shows how the equi-preference contour is typically drawn by behavioral decision theorists when describing this problem (see Pettibone and Wedell 2000, Simonson and Tversky 1993). This conception demonstrates that the decision-maker is indifferent between all three options.  There seems to be no way of knowing which conception is more accurate depiction since indifference curves can only be observed from choice behavior. However, it is interesting to note that despite the silence of the behavioral decision theorists on this matter, these indifference curves also imply non-separable preferences because the axes of the indifference contours are not parallel to the axes of the axes of the space (see Lacy 1994).

One advantage that the diagonal contour, running from top-left or bottom right has over the positive complimentarity contours is that an asymmetrically dominated decoy, D can be clearly shown to be on a lower preference contour. D must not be equal to B because if the decision maker really does desire to maximize value on one or both dimensions since B’s attributes are superior to D on both dimensions. The contours can be drawn to show D=A, but then if B>D, B would be the choice in both the two-option menu set and the three-option set since B>A by transitivity. This allows the utility function to be tested by experimentally comparing the choices in two- and three- option sets. However, if one relaxes completeness, then perhaps D=A if and only if B is not present. Formally, I will write this as: (B>D)=A or B>A|D.
 One can test this supposition experimentally by introducing a treatment in which a decoy asymmetrically dominated by A is introduced. If the introduction of this decoy has a similar effect on the likelihood of choosing A as D has on the choice of B, then the experimental results can only be explained by a conditional utility function. These findings would be consistent with the notion that preferences are constructed in the absence of a global utility function (that would fulfill completeness).

Is utility conditional on the set of options?

If the preference of A and B can be influenced by the presence (absence) of other options, then these options could affect the size and shape of the indifference curves in the absence of a global utility function. If the utility curves can change as the result of additional information in the form, say of an anchor or decoy, then the possible descriptions of the underlying utility function are virtually limitless. This is especially the case if one relaxes the completeness axiom, allowing for local maxima along the lines of Sen or Sugden.

This description of the utility function would be consistent with the hypotheses that menu-dependent preferences stem from an epistemic value given to each menu options. The additional menu items attract our attention and prime or anchor a certain set of decision-making criteria that might not have been available previously. Different menus make certain dimensions or attributes more salient than others. To an extreme, this additional information transforms the alternative. In Sen’s (1997) example of “don’t take the last apple,” the apple that is not the last apple is actually a different alternative to the apple that is the last option even if it is the same apple. When it is the last apple, it makes the decision-maker’s desire to appear considerate a very salient concern. Averse to appearing inconsiderate, even if the decision-maker likes apples, she chooses something else. The player in this game demonstrates non-separable preferences; the preference for an apple is not separable from the preference for appearing considerate. Change the set of options so that the apple is no longer the last one and the preference for appearing considerate is no longer relevant and one would not be able to infer (non-) separability. The non-separability is generated from information provided by the set of options. Since non-separability comes after the menu-dependence, I understand menu-dependence as earlier in the causal chain and worth studying independently or in conjunction with non-separable preferences.

I tentatively conclude that menu-dependence preferences are a broader phenomenon than non-separable preferences because they occur in both situations of complete and incomplete information, while all work that I know of on non-separable preferences assumes complete information. These examples demonstrate that while non-separable preferences assume completeness, incidents of menu-dependence can occur in a wider range of situations. The additional items on the menu complete the preference contours when there are incompleteness, or actually change the shape of the contours. Consequently, menu-dependent preferences can be used to make a decision when the decision-maker is indifferent. Even though I have shown that what may be indifferent may actually be a different shaped indifference curves, if we assume that indifference is a realistic scenario than menu-dependence is a more useful theoretical construct.
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� There are also two “weak” preference orderings that allow for a preference relationship that says that the chooser is at least indifferent between A and B. Mathematically, we would write A(B or A(B in addition to A>B, A<B and A=B.


� I duly note (for the benefit of Trekkies who read the Bible) that on the S. S. Enterprise and during the exodus of the Israelites from Egypt, participants could taste anything they desired. In both instances, I believe participants valued the “real” food more than manna or the food generated by the “replicator.”


� Indifference can be elicted either by finding out that an individual consumer likes both about the same or by observing a group of similar people demonstrate that the options are equally likely to be chosen.


� A phantom decoy’s (“H”) effect can be described in an analogous fashion. When the phantom decoy is not available, B>A in the absence of H (rather than the presence of D).





