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Synopsis

Using the story of Goldilocks and the Three Bears as an example, I illustrate the definition of menu-dependent preferences and the possible causes of menu-dependent choice behavior in situations of complete and incomplete information. I challenge some theoretical work and examples of menu-dependency by asserting that menu-dependent behavior described by scholars such as Amartya Sen can more easily be described as non-separable preferences. Through the analysis of three examples, I unravel the two concepts, finding that menu-dependence is earlier in the causal chain in many decisions, causing non-separability between independent dimensions. While this does not mean that non-separable preferences are more or less common than menu-dependent preferences, I conclude that menu-dependent preferences are a broader phenomena. I then review some of the literature on group decision-making to gauge how prevalent menu-dependent behavior might be in group or political decisions.

The Prevalence of Menu-Dependence

Goldilocks, while walking through the forest, came across the den of the three bears. Hungry, she first tried Papa Bear’s porridge, but it was too hot. She then sampled Mama Bear’s porridge, but it was too cold. Finally she tried Baby Bear’s porridge and it was just right.
How did Goldilocks know that Baby Bear’s porridge was just right? Was her estimation of what was “just right” ascertained by first discovering options that were too hot and too cold? Or, did Goldilocks have a prior understanding of what was just right and upon tasting the porridge confirmed that the temperature exactly conformed to this ideal? 
I use this story to illustrate menu-dependence. If Goldilocks’ choice was menu dependent, than her decision that Baby Bear’s porridge was just right came about only after testing two extreme (and undesirable) bowls of porridge. Shafir, Simonson and Tversky (1993) found that decision-makers are more likely to opt for an available option when they have a convincing reason for its selection, and I would argue that the parental bowls helped provide Goldilocks with that reason. These bowls had an effect on her decision-making process, which I will explain below as I discuss when menu-dependent preferences occur.

Whether or not her choice was menu-dependent 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? If Goldilocks behaved consistently with rational theories of choice she would not sample the parents’ dishes if 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. Similarly, some critics suggest Mother Goose exaggerated 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, would Goldilocks have sampled those two even after discovering that Baby Bear’s bowl was between two undesirable extremes.

If she does not continue her search, then there can be two explanations for her behavior: 1) Possessing a full and complete prior understanding of her ideal bowl of porridge before entering the Bears’ den, Goldilocks sits down to enjoy breakfast. 2) Goldilocks “satisfices” (Simon 1983) by choosing an acceptably good bowl of porridge since she is hungry and wants to eat as soon as possible. In economic-speak, the marginal cost of continuing to search for the perfect porridge exceeds the marginal benefit of realizing the perfect porridge.

If the first explanation is true, Goldilocks’ tastes cannot be described as menu-dependent. She knows what she likes and as soon as she finds it, she eats. But if the second explanation is true or Goldilocks continues to taste other bowls of porridge than we might find menu-dependent preferences useful to explain her behavior.

Menu-dependent preferences occur 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 then tasting the other porridges provided crucial information. These tastes did not just provide information about the temperature, the way a chef might sample a dish before serving it. Instead, a taste allowed Goldilocks to evaluate the bowl relative to her ideal. The spoonful(s) provided information 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, the dishes provided useful information for Goldilocks’ decision. I argue that the first dish demarcated the limits of a zone or threshold beyond which options are unacceptable. 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 felt it was just right (see Shafir, Simonson and Tversky 1993). Without the presence of the other options, such a conclusion would not have been immediately reached, if it would ever be reached.

Menu dependent preferences depart from traditional choice axioms (Samuelson 1938, Houthakker 1950) because they allow for a seemingly irrelevant alternative to influence one’s choice or judgment over other alternatives. Assume 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 (A > B, A < B, A = B).  One’s opinion about A and B should fit one of these three orderings.
 If your preference is menu-dependent, than one’s preference over A and B is dependent on those two options being the only items that you are judging. Introducing another item, “C,” could cause 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.
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Traditional choice theories assume that C has no impact on your preferences over A and B. This is a reasonable assumption since C should be irrelevant to the comparison of A and 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. These circumstances are most likely when the decision-maker  is uncertain or does not have complete information about the options (Sen 1997), the range of the attribute (Hsee 2000), the decision is made while the ranking of the options are still incomplete (Sen 1997), the attributes are difficult to compare or trade-off (Beattie and Barlas 2001), or people simply fail to have a global preference function (Tversky and Simonson 1993). As a result, people use context, including the menu, to identify the most attractive option. This context provides information used in the choice process or exerts an emotional or similar non-informational effect on the decision-maker facilitating the choice. Unlike other heuristics that simplify the choice task, attending to irrelevant aspects of the menu (such as “C”) could complicate the task. Reversals seem to be most common when the decision-makers are not employing an additive decision-making strategy where every dimensional attribute of the objects is carefully considered and weighted. The story of Goldilocks helps illustrate these circumstances:

Highlights Characteristics

The menu of options may be important because different menus may highlight different dimension or attributes (Luce and Raiffa 1957, Tversky, Sattath and Slovic 1988, Kolm 1994, Lowenthal 1996, Chapman and Johnson 2001). Without the benefit of a comparative evaluation, people find certain characteristics to be very hard to evaluate as either advantages or shortcomings (Hsee 2000). The process of comparison is dependent on the other objects being evaluated, as different objects may cause other characteristics to become more salient. Tversky, Sattath and Slovic (1988) hypothesized that the most prominent attribute weighs heavily in the decision-makers minds when making choices. So, if the menu of options affects the saliency of the attributes, then the menu will change the weight given to each dimension of the choice. Alternatives may be primes (or activations) for similar information, as the temperatures of Mama and Papa Bears’ bowls of porridge primed Goldilocks to primarily consider temperature rather than flavor or consistency (Tversky 1977). Alternatively, the prime may highlight dramatic contrasts in attribute values. In some experiments, disadvantages relative to other options have a greater impact on the decision-maker than relative advantages (Tversky and Simonson 1993). 
This process may change the weight given to certain characteristics already being considered or may introduce considerations that would not otherwise been considered at all. Certain characteristics may be intrinsic to the menu, such as the options’ placement relative to the minimum and maximum values (range value), or the occurrence of similar options (frequency value, Wedell 1991, Ratneshar et al. 1987). As a result, the option may appear to be a moderate compromise (Simonson 1989) or may be seen as unusual or unique. For example, Baby Bear’s porridge was the more moderate temperature and the palatable temperature of the bowl was attractive compared to the more common incidence of unpalatable bowls (see Parducci 1995). The frequency of undesirable options may encourage Goldilocks to behave as described by Simon (1955) and “satisfice” since these frequent undesirable outcomes may signal the low expected return of continuing the search. An excessively large menu may also discourage continued searching. 
Clarifies Tastes

Goldilocks may not know precisely the temperature of porridge that she likes best when she begins her search, and may rely on the set of alternatives to provide guidance for her tastes. Trying a cold bowl after a hot bowl of porridge and a warm bowl of porridge may lead to the choice of the warm bowl since the cold bowl reminded Goldilocks that the temperature of the warm bowl is closer to her ideal. Choice theorists describe this process as one where preferences are constructed rather than merely revealed during the elicitation process (Payne, Bettman and Johnson, 1992). In this scenario, she might not know anything about what she likes, or may only have a vague anterior idea confirmed after the search. This is a common political situation. Justice Potter Stewart famously declared that he knew obscenity (unprotected by the First Amendment to the Constitution) when he saw it, but struggled to articulate a clear standard of obscenity prior to observing it. Lane (1962) found that common Americans struggle to describe ideal points in multiple dimensions. Hsee (2000) reminded researchers that many object attributes are hard to evaluate independently. The ease of “evaluability” is dependent on how much knowledge the decision maker has about that attribute and its context. Experts with prior experience will usually know the attribute’s effective range, its neutral reference point and its value distribution, but other decision makers may not know how good a value is when that value is presented alone. So, Goldilocks may know she is averse to porridge too hot or too cold, but would have a hard time identifying what temperatures are preferred within a certain range.
Decisions where not everyone enjoys a clear set of tastes are common in group and political settings. People serving on committees 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 or are not sure which options will map onto their preferences for an attractive outcome. Instead, they expect that the various proposals will help them identify which option is best, or if no option appears ideal, signal when the cost of continuing the search or discussion exceeds the expected return.

Facilitates the Decision

Voters are confronted with policy dilemmas that force difficult decisions on them. For example, 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? Voters know their values and likely know their ideal point, but have difficulty choosing among options that are short of ideal (many citizens would like the government to do both). The number of undesirable options complicates the choice (Chatterjee and Heath 1996), making it more likely that Goldilocks will adapt her decision-making process to avoid or minimize the negative emotion associated with making a difficult choice (Luce, Payne and Bettman 1999, 2001).

Goldilocks also knows what she likes, but has a hard time choosing between porridges that are distant from her ideal. Choosing between distant porridges and less than ideal policies are challenging because of satiation
 and because of the difficulty of making attribute trade-offs. Satiation is a factor because more of any attribute is not necessarily desirable. Something may be too hot (or too cold) much the same way that spending more money on defense in not necessarily desired by a voter even if hot porridge and a strong defense is attractive. One bowl of porridge is colder; one is hotter, so comparing preferences for the two are difficult (Tversky and Simonson 1993). 
Trade-offs make the choice difficult because people find it difficult to determine the appropriate exchange rate for certain goods. In Goldilocks’ case, we can calculate whether a too-hot or too-cold bowl now is more desirable than a “just right” bowl later (although its easier to assume that the cost of investigating each of the bear’s porridges is virtually zero). On policy questions, we frequently ask similar questions: Is too much spending on defense better than too little spending on defense? Is foregoing a dollar of spending for education, or paying an extra tax dollar worth the extra dollar spent on defense? The exchange rate between a good already in the possession of the decision-maker and a new good is often higher than if the situation was reversed and the new good was in the decision-maker’s possession (Loomes and Sugden 1982). Experimental subjects will minimize the anticipated regret as a result of the choice (Bell 1982), or avoid making the necessary trade-offs (Hogarth 1987, Luce, Payne and Bettman 1999, 2001).
When elements of the choice set are similarly distant from Goldilocks’ ideal, the choice becomes very difficult (especially if the attribute is satiated). Behavioral decision theorists have documented the difficulty experimental subjects have when discriminating between objects are similarly valuable (technically speaking with similar utilities, see Beattie and Barlas 2001). This difficulty is common when the two objects can easily be substituted for each other or when the items are difficult to compare. Tversky (1972) provides an example (repeated in Beattie and Barlas 2001) of someone choosing between two desirable, but difficult to compare options, a trip to Paris or Rome. Assume that this person is indifferent (or nearly indifferent) between these holiday destinations. So, P = R (alternatively, P I R or P ( R). If this person is offered a new option (P') of the trip to Paris plus one dollar, the person would clearly prefer the new option to the trip to Paris without the dollar. However, if the decision maker is still indifferent between P' and R, transitivity is violated because P' = R and P = R, but P' > P. Making these difficult decisions can be both emotionally and cognitively taxing (Hogarth 1987).
When decisions are difficult, additional menu items may aid our heroine, choosing between too-hot and too-cold, tourists choosing between Paris and Rome, or voters choosing between policy options. These additional menu items may enable the decision-maker to justify or explain the decision (Simonson 1989), alleviate the anxiety associated with the decision, or prime them to consider some other dimension that lies beyond their tastes for (in Goldilocks’ case), quality, freshness and temperature of porridge. A small number of additional menu items may make it easier for the decision-maker to choose when otherwise indifferent.
 This is the primary case of menu-dependency previously investigated by behavioral decision researchers (Huber and Puto 1983, Wedell 1991, Simonson and Tversky 1993 or Pettibone and Wedell 2000). For example, the introduction of a menu item dominated by one (but not the other) alternative increases the attractiveness of that alternative. This introduction makes the choice of the dominating alternative easier to justify or reduces the anxiety associated with choosing that option. The context of the choice may enable the decision-maker to choose something that, in other contexts, would lie 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 (see Sen 1997).

Complete vs. Incomplete Information

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 the decision-maker is indifferent between the 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. There may be uncertainty, as Goldilocks may need to make a choice while knowing the exact temperature of Mama, Papa and Baby Bear’s porridge, but not Juvenile or Adolescent Bear’s porridge.

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. Coincidentally, many political decisions are made in the same realm of incomplete information (Dahl 1963, see Ferejohn and Kuklinski 1990, Jones 1994). Sen (1997) argues that the occurrence of menu-dependency 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, allowing for the behavior observed by the European tourist choosing between Paris and Rome. 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. 

Are Menu-Dependent Preferences Different than Non-Separable Preferences?

A problem with Sen’s assessment is that some of the same decisions can be described as a function of non-separable preferences rather than by referring to menu-dependent preferences. Some scholars (see Hinich and Munger 1997, Lacy 1996) think non-separable preferences are prevalent in politics. While studies of non-separable preferences are hardly extensive, an examination of their occurrence would not be novel. So, in this section, I illuminate the differences to ensure that my own investigation does not cover ground already tread. To unravel the two concepts, I will explain non-separable preferences in detail, describe how either can be used to explain the same choice-behavior, and depict the similarities in the formal and graphical descriptions of the two concepts before delineating the boundaries between the two concepts. I show that while there is significant overlap, menu-dependency and non-separability are distinct. There are some preferences that are not menu-dependent but are non-separable. In other circumstances, menu-dependence would appear to be an important factor leading to non-separable preferences. There are also many instances where the two provide valid, alternative explanations for the same behavior. There are also some decisions where it would be more appropriate to explain the behavior using non-separable preferences.

What are non-separable preferences?

Non-separable preferences describe situations where decision-makers desire a certain attribute value on one dimension given a value (or an expected value) on the other dimension(s). Preferences over values on the two dimensions are linked, hence the name non-separable preferences. When scholars model non-separable preferences using utility functions, the functions are not twice continuously differentiable.
 A jointly determined or covarying weight is attached to more than one of the relevant dimensions (in n-dimensional Euclidean space). There are two kinds of non-separable preferences; a) preferences for the object attributes are non-separable from the context or the way in which the choice is presented; and b) preferences for the attributes are linked in the utility function itself. 

Non-separable preferences are assumed to be fixed but the preferred choice is conditional on the value (or expected value) of the attribute on one or more dimensions (see Hinich and Munger 1997, Lacy 1994). Scholars generally assume that there is complete information when describing non-separable preferences. The decision-maker might desire a high value on one attribute only if the second attribute is expected to be high (low, or already given). 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 long (y) by ten spaces wide (x). Your ideal point in this space is (4,6). If someone tells you that the value of y is set at 8, and your preferences are separable, then you would [still] desire the value of x to be as close to 4 as possible. If your preferences are non-separable, then you might want 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. In politics, this abstract example might describe the preferences of someone who is told that the government must spend more in defense to fight the war on terror. That person may then tell the pollster that they favor a tax increase that she would oppose if there were no increases in defense spending.

These examples do not appear to illustrate menu-dependent preferences because, in non-simultaneous decisions, non-separable preferences for elements of the choice set depend on elements not in the choice set (such as the level of defense spending in the example above). In contrast, menu-dependent preferences for elements of the choice set depend on [other] elements in the choice set (see Lacy 1994). But taking away elements in the choice set is analogous to adding elements to the choice set, as both varies the menu (see empirical evidence in Highhouse 1996). We could further differentiate the two descriptions since menu-dependent preferences are conditional on the set of available options, while non-separable preferences are conditional on the value(s) of the options such as the level of defense spending. Unfortunately, availability can be written as having the value of one or zero if unavailable. The following examples demonstrate other cases where one might have trouble differentiating menu-dependency and non-separability.

Non-Separability or Menu-Dependence? Three Examples

Returning to our dining theme, I provide illustrations that offer different explanations for the same choice. 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, but let’s assume that one has a global preference function that includes most dishes or most common dishes. Still, one may choose salmon instead of shrimp at a seafood restaurant, but reverse one’s choice at an Italian restaurant (where both salmon and shrimp are available). The menu-dependence explanation rests literally on the different menus of the restaurants. Given a set of options that includes pasta and pizza, one chooses shrimp. In the absence of pasta and pizza (and the presence of flounder and swordfish), the observed choice is salmon. However, this choice demonstrates (what could be) non-separable preferences because 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. Perhaps inferring the chef’s strengths from the restaurant’s specialties, one makes a different choice given uncertainty about the quality of the dishes. 

Kreps (1990) provides a similar example of a person 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 the outcomes of each choice. This is similar to most voting decisions, where the preference for a candidate must map onto a set of preferences over the outcomes that will occur if that candidate takes office. 

Amartya Sen (1997) tells a different story to demonstrate menu-dependent preferences that differs from the above scenarios since the decision 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.

Another example with complete information is suggested by Gary Carter’s candidacy for the Baseball Hall of Fame. Carter’s vote totals increased when contemporary Carlton Fisk no longer appeared on the ballot, an apparent example of menu-dependent preferences. Alternatively, one can plausibly argue that Carter won support since many voters thought if Fisk had been elected, than Carter, with similar career statistics, also deserved to win.

Unraveling Menu-Dependency and Non-Separability

Since (to the best of my knowledge) scholars have not explored the connection between menu-dependent preferences and non-separable preferences, I expected the difference to be clear.
 I was surprised that the same choices can be explained using either construction. I found that while the definitions are distinct, formally the two conceptions are hard to disentangle. Psychologists tend to understand non-separability as an interaction term. Tversky and Simonson (1993, but not Wedell and Pettibone 2000) 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 are indistinguishable from Lacy’s (1994, 1996) description of non-separable preferences in survey responses. The interaction term Tversky and Simonson introduce could be a covarying weight attached to the salient dimensions that would prevent the utility function from being twice [image: image1.wmf]0
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continuously differentiable. The graphic descriptions each work provides also match, as I will show below, but the two works contain no reference of the other’s work.

Graphical Explanation

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). If I describe the underlying utility using this line, the decision-maker is indifferent between all three options.  Consequently, the choice is dependent on the structure of the problem, rather than dependent on the underlying preferences (see Jones 1994). This is consistent with the descriptions of menu changes that facilitate the choice task (see above). This conception is advantageous since it allows scholars to explain different choice behavior without assuming the underlying preferences are very different between subjects in the experiment pool (Stigler and Becker 1977). However, 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 space (see Lacy 1994).

Another advantage that the dashed line running from top-left to 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 desires to maximize values on one or both dimensions (unsatiation), 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 as Sen suggests, then we can describe D=A if and only if B is not present. Formally, I can 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?

Since indifference curves or underlying utility functions can only be observed from choice behavior there is no way of knowing what is the best way of drawing the indifference curves or describing the underlying utility function. But if preferences over A and B can be influenced by the presence (absence) of other options in circumstances where the menu clarifies tastes, then one cannot rule out the possibility that 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 an additional menu item, 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’s research or Sugden (1985).

However, in circumstances where menu-dependent preferences stem from an epistemic (informational) value given to each menu option we need not refer to a description of the underlying utility with so little explanatory power. In these circumstances, 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 or completely irrelevant. The indifference contours change from lines to planes or other multidimensional shapes without transforming the underlying preferences. This new (newly relevant) dimension could be the viability of a candidate in a collective choice, the desire to appear considerate in “don’t take the last apple,” or aversion to extreme options.

Without referring to menus, Jones (1994) argues that most political decisions are the consequence of changes in attention without changes in preferences. Jones focuses mainly on different frames (when the same decision is presented differently, rather than a change in the decision problem, see Sen 1993), but the causal mechanism appears to be the same.
 Different menus, like frames, often focus our attention on certain dimensions or attributes than others. 
A changed menu can completely transform the original alternatives through the provision of additional information and/or by affecting the difficulty or emotional strain of the decision-making process. Consider 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 is connected to potential future negative externalities. As a result, the last apple 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. Extensions of the apple game can easily be understood as experiencing menu-dependent information effects. The last item on a shelf may be avoided by consumers because they think its old. A handful of items, though, may give the appearance of scarcity, making the purchase more desirable.
The same process is explained by the behavioral decision theorists in different terms that highlight the negative emotional consequences rather than the information about the future negative externality and the new choice dimension. Following in the tradition of Simon’s (1955) pioneering work on choice theory, these scholars recognize that people independently value easy decisions (in principle and in practice).  The configuration of options in the menu can make the decision easy (-ier) or hard (-er). Choosing the last apple would not be easy because it would be associated with potential regret and the threat of emotional conflict. Similarly, dominating alternatives are easy to choose because they are associated with lower levels of evaluative anxiety (Huber, Payne and Puto 1982, Pettibone and Wedell 2000). Remove the dominated alternative and the dominating alternative no longer enjoys an association with a lower level of anxiety. The easier to justify option is transformed by the change in the menu because the option that helps justify its decision is no longer present. 
If choice difficulty is understood as a dimension of the utility maximization process, independent of the policy dimension (because easy decisions are independently valued by the decision-maker), it is not separable from the policy values, specific attribute pairings, or the presence of an alternative that could diminish the choice difficulty. For example, if a political candidate espoused a plan that scared away jobs and business, hurt the environment and made traffic worse, the voter’s decision would be really easy. Alternatively, trading traffic woes for economic growth may be a harder trade-off than higher taxes for better schools (Luce, Payne and Bettman 1999).
The voter in these examples and the player in Sen’s apple game demonstrate non-separable preferences; the preference for an apple is not separable from the preference for appearing considerate nor is the preference for an easy decision is not separable from the ideal policies. 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. Remove the dominated decoy from the choice set and there is no easy to justify option, so finding an easy to justify option is no longer a practical concern of the decision maker. The non-separability is generated from information and or emotional concerns provided by the set of options. Since non-separability follows a menu change and is induced by a menu-dependent effect, I understand menu-dependence as earlier in the causal chain and worth studying independently or in conjunction with non-separable preferences.
A similar causal process can occur with single, unidimensional choice problems. Non-separability is not applicable (Lacy 1994, p. 14), but menu-dependence may occur if the options in the menu clarify tastes or change perceptions (see Riskey et al 1979, Simonson and Tversky 1992). A change in the menu can also transform the unidimensional considerations to multidimensional considerations (see Riker 1986). Preferences over values on these new dimensions may not be separable from preferences on the original dimension. They would not factor into the decision, though, if the change in the menu had not transformed the number of relevant dimensions. 

Summary: Non-separable (NSP) or Menu Dependent (MDP) Preferences?

P = Preference description is possible explanatory concept.

I = Description is inappropriate explanatory concept

2  = Description has secondary explanatory value.
	Choice Problem
	NSP
	MDP

	Global (complete & stable) utility function.
	P
	I

	Attention or dimensional flux (stable preferences, complete information).
	P
	P

	Incomplete information, stable preferences.
	2
	P

	Incompleteness.
	I
	P

	Uncertainty.
	P
	P

	Conditional (unstable or undefined) preferences.
	I
	P

	Preferences depend on elements not in the choice set. (1)
	P
	I

	Unidimensional, single decision.
	(
	P (2)

	Indifference (but choice necessary).
	(
	P

	Difficult trade-offs or similar impediments (but choice necessary).
	(
	P

	(1) Preferences conditional on elements not in the choice set are also commonly explained by framing or as a result of background effects similar to menu-dependent contrast effects (Simonson and Tversky 1992).

(2) In a single dimension, menu items can, theoretically, affect perceptions along that dimension, or may transform problem into one requiring multi-dimensional considerations, fitting the category of attentional or dimensional flux.
	
	


Conclusion: Menu-Dependence is a Broader Phenomena

The table above illustrates many of the choice scenarios I covered in this discussion. Excluding instances where the decision is influenced by elements not in the choice set (even though they might have similar effects), the main circumstances where non-separability is a useful description of preferences but not menu-dependent preferences is when the decision-maker enjoys a stable, global utility function that satisfies completeness. When this occurs, the decision-maker knows what she wants and she can readily evaluate elements of the choice set relative to that ideal. There is no information provided by the available alternatives that can change any preferences, nothing can clarify tastes or refocus the decision-maker’s attention. However, if there are difficult trade-offs to be made, such as when the decision-maker is indifferent, then menu-dependent preferences become useful. Relax assumptions about the completeness of the decision-maker’s preferences, the amount of information available, allow for transient attention or introduce uncertainty and menu-dependent preferences become a possibility. 

I conclude that menu-dependence preferences are a broader phenomenon than non-separable preferences. This does not imply that menu-dependent preferences are more common than non-separable preferences; only that menu-dependence is important for scholars to understand because menu-dependent preferences might occur in a broader set of circumstances. However, when both descriptions offer possible explanations for the same behavior, I cannot offer a general rule as to which description should be followed. Each choice situation may have to be addressed idiosyncratically. However, I want to emphasize that in many instances where both menu-dependence and non-separability describe choice behavior, a change in the menu has shifted attention or added a new dimension, causing non-separability to be a relevant concern for scholars. The arrow of causality points only in one direction.

Politics and Groups

The circumstances I described above are common to politics. In elections, there is always some incomplete information stemming from uncertainty about what a candidate will do once she is elected to office. There may often be times when the ideal course of action is not conceptualized initially, or the choice must be made before the decision-maker can complete her rankings of all the options. The choice options may be complicated and the information necessary for a fully informed choice may be costly to acquire. However, the dynamics of the collective decision-making process may mitigate against these circumstances and the likelihood that menu-dependent preferences will play a significant role in the decision.

Engagement in group deliberation increases familiarity with the issue (Bateson 1966) and some measures of political sophistication (Gastil and Dillard 1999). Consequently, it becomes more likely that the citizen’s preferences satisfy completeness and they are more certain about their tastes (see Fishkin 1995). Rutledge (1993) found that discussion allowed the decision-maker to adjust their judgments from an anchor or prime. Price and Na (2000) found that voters who deliberate with fellow citizens are less likely to be influenced by alternative frames on some issues. Conversation shaped and stabilized public opinion on several issues surrounding a local election after people began to carefully consider the issues during, or as a consequence, of a citizen forum. Price and Na speculate that these deliberations may have led to an increased likelihood that the participants may have employed compensatory decision strategies. If the menu has an epistemic effect, then that effect would be similar to that of an anchor or frame, so group deliberation should also mitigate its effects.

However, this increase in information that occurs during group deliberation may also aggravate a salient subset of issues (Brown 1965). As a result, more weight is paid to those issues. If these are the issues raised by an additional candidate, they will exacerbate the effect of this additional consideration, but if not, the effect of the change in the menu will be minimal. 

Moscovici and Zavalloni (1968) found that interaction causes bonding to a choice (see also Cialdini 2001). This tended to lead to increase polarization, frustrating possible attraction effects. However, Levinger and Schneider (1969) found that individuals present their positions as compromises between their ideal and their impression of the group tendency. This would suggest that group decisions would be more likely to favor compromise alternatives.

Scholars of group decision-making paid much attention to how groups influence risk aversion (see Rutledge 1993 for review). This research tends to find that, for a variety of reasons, groups tend to be more likely to accept risk. This could stem from the increased familiarity with the choice elements as a result of deliberation (Bateson 1966), persuasive leadership by risk accepting group members (Burnstein 1969, Kelly and Thibaut 1969), collective (diffuse) responsibility (Wallach et al. 1964) or social comparisons to other group members (Brown 1965). These forces could outweigh the tendency to support alternatives that represent compromises and the personal risk aversion that deterred extreme consumer choices. The process of group deliberation could decrease the anxiety associated with the choice process or the responsibility of the decision making it less likely for a menu change to be very important. There may be little need to justify a decision if the decision was collective and one’s choice was reinforced by the same choice of people like you (Brown 1965). It is interesting to investigate whether these forces are strong enough to make evidence of menu-dependent preferences unlikely despite the prevalence of situations in politics that would suggest that they should occur.
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� You may have an opinion that fits a “weak” preference ordering of these two items, such as A is preferred or indifferent to B (A ( B). To simply the discussion, I only discuss the strong orderings since at this point, because the question of whether preferences are weak or strong is irrelevant to my explanation.


� If the attributes were unsatiated, then comparing relative distances from an ideal is easier and the decision-maker merely needs to maximize subject to a budget constraint.


� However, too many options, even too many good options may deter choice (Shafir, Simonson and Tversky 1993).


� To be twice continuously differentiable, the second derivative must equal zero for all values. So, non-separable preferences can be defined as: � EMBED Equation.3  ���


� I thank Professor Michael Munger for originally posing the question to me about the difference between non-separability and menu-dependence. Lacy clearly states that  “nonseparable preferences imply… that a person’s preference on one dimension depends on the choices available (p. 21),” but does not appear to extensively discuss this case.


� Sen (1997) models menu-dependence as a dimensional weight, while Wedell and Pettibone (2000) add the new, weighted dimension to the existing preference structure. Wedell and Pettibone’s (2000) model appears to conform to the additively or strongly separable utility function described by Lacy (1994, p. 17).


� Lacy (1994) does cite Tversky’s work with Daniel Kahneman on framing effects (1979), but clearly differentiates this work from what he describes as “framing by alternatives” (p. 34). 


� This does not explain Tversky’s (1972) example of the tourist indifferent between both Paris and Rome and Paris + $1 and Rome, but not Paris and Paris + $1.


� See also Tversky and Simonson 1993, who consider menu-dependency and “background effects” as part of the same phenomena, “context-dependent preferences.”
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