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Abstract

How can we customize our dream products if we do not know what we want?  Consumers experience problems predicting their future hedonic reactions to new experiences, and this leads to feelings of regret for customization.  This form of regret occurs not because the custom product differs from specifications, but because consumers miswanted it.  Our analytic model shows that regret-aversion induces consumers to design custom products to reflect available standard products; consequently, some consumers choose the standard product rather than place a custom order.  The number of standard products moderates both behaviors.  An experiment substantiates this theory of the impact of regret on customization under conditions of preference uncertainty.

In the world there are only two tragedies.  One is not getting what one wants and the other is getting it.  (Oscar Wilde 1892)
1. Introduction
Nowadays consumers find it easy to design their own dream product.  They can customize furniture, clothing, housewares and other items according to their individual tastes.  Marketers have always sought to understand what consumers want and to provide them with appropriate products, but only recently have the technological advances in electronic-communication and flexible manufacturing expedited this movement towards customization.  The trade press states that many firms have some kind of customized product program underway at the moment, if they have not launched one already (Agins 2004, Brady et al.  2000, Creamer 2004, Fletcher and Wolfe 2004, Haskell 2004, Pollack 2004).

Satisfaction with customization requires that consumers know precisely what they want and articulate clearly these preferences to sellers.  “Wanting” a product is a forecast that it will be “liked” when it is consumed.  Do consumers have wants consistent with what they eventually like?  There is considerable evidence that consumers’ preferences are often uncertain and imprecise, and their wants at the time of choice can have low correlations with their likes at the time of consumption (Brown and Krishna 2004, Loewenstein, O’Donoghue, and Rabin 2003, Prelec, Wernerfelt, and Zettelmeyer 1997, Rabin 2002; Simonson 1993).  In other words, consumers often end up “miswanting” their purchases (Gilbert and Wilson 2000).  This is especially important when the attributes of the product are novel, as when they have been custom designed.  “Not everyone’s a designer, as Rob Wells discovered…His design sense took a stray turn in his living room, where he tried matching a ‘real sexy’ faux malachite coffee table with a white leather couch.  ‘It was retro meets modern-eclectic. It’s sweet,’ he says. ‘But no one sits on it.’” (Fletcher and Wolfe 2004).
If the consumer does not customize, there is always the option of buying a standard product whose attributes were determined by the tastes of the masses.  Given that consumers easily could have purchased such a standard product, miswanting suggests they might end up regretting the decision to buy the custom product.  Researchers have noted that the basis of regret is cognitive, in that one needs to think about both the chosen option and the rejected option (Inman, Dyer and Jia 1997).  While one can focus on the actual experience of regret (Tsiros and Mittal 2000), behavioral decision theorists have argued that regret can affect many decisions even when it is not yet experienced.  Thus, people anticipate future regret and make tradeoffs in their decisions to avoid or minimize it (Bell 1982, 1983, Loomes and Sugden 1982, 1986, Simonson 1992).


When the category contains several standard products, if a consumer designs a custom product, there are multiple sources of regret.  At first blush, it might seem that these multiple feelings of regret might accumulate and make the consumer less happy with the custom product she designed.  However, such reasoning does not account for the fact that custom design is itself influenced not only by the consumer’s beliefs about what is ideal but also by aversion to regrets.  It is possible that the regrets from different standard products cancel one another.  Consequently, a more sophisticated analysis is needed to determine whether custom products are more or less attractive when there are both multiple standard products and regrets.  
Our analytic model allows us to answer the following research questions.  1) How do regret and miswanting affect the way consumers design their optimal custom products? 2) Why would a consumer choose a standard product rather than an equally priced custom product designed to their specification? 3)  What is the effect of higher regret aversion on consumers’ choice between a standard and a custom product? 4) How is the choice between standard and custom products affected by the number of available standard products?  

As will be proved below, anticipated regret of miswanting works to the advantage of the standard product manufacturer, even when the standard product can be miswanted, too, and when the intensity of regret aversion is the same regardless of whether the standard or customized product is miswanted.  This implies that there always exists a segment of consumers who prefer a standard product to the custom product at the same price (we call these “regretfully loyal consumers”).  Moreover, as the level of regret aversion increases, the share of these regretfully loyal consumers of the standard product increases, and therefore the market share of the custom product decreases.  However, this decrease in the market share of the custom product with increasing regret is moderated by the presence of more standard products.  Said differently, the custom product loses share when regret aversion increases, but surprisingly, it loses less when there are more standard products.  In our experimental study, we find empirical support for these theoretical predictions.

One of the key implications of our model is that the presence of additional standard products can actually work to the benefit of the custom product: we show that the preference for the custom product can be higher when there are two standard products compared to when there is only one.  This is interesting in light of the traditional expectation that increasing the number of standard products should increasingly cover the preference spectrum and squeeze out the market for custom products.

A critical precursor to the above choice and share effects is a theoretical prediction about forces that drive the optimal custom product design.  Specifically, in the absence of regret aversion, under preference uncertainty, the customer will design the customized product such that it coincides with their expected ideal attribute level.  However, regret aversion changes things.  With regret aversion the optimal custom product design will lie somewhere between the expected ideal and the standard product’s design, forced toward the standard product in order to reduce expected regret.  The more deeply felt the regret-aversion the more similar the optimal custom product is to the standard product.  This regret-generated adjustment of the custom design is weaker when there are other standard products straddling the expected ideal point.

There are several contributions from our research.  First, we analytically model the optimal design of a custom product when the consumer can also buy a standard product and then ascertain which consumers, if any, would reject customized in favor of standard products.  Second, from a methodological point-of-view our contribution lies in modeling consumers’ uncertain preferences and anticipated regret.  We incorporate and analytically model a more nuanced consumer psychology in a marketing setting, as asked for by Rabin (2002) and done recently by others (Amaldoss and Jain 2005).  Third, while modeling regret is not new, the source of regret in our model is novel compared to most studies of regret.  Here regret springs from miswanting: consumers regret the customization decision not because of mistakes by the sellers, product breakdown, or other random external performance issues but because they have changed their mind about what they like.  Fourth, we experimentally test the implications of our analytical model.  One such implication is that there should be a positive interaction effect between the number of standard products and the level of regret aversion in determining the demand for custom products.  This is not obvious and would be hard to justify without the formal analytic model, so our formal model of psychological phenomena generates precise, useful, and accurate empirical predictions.

In the following sections, we develop a model of choice of customization under considerations of regret and number of standard products, first deriving the design of the optimal customized product, as noted above, and then generating predictions about choice.

2. A Model of Miswanting
The traditional modeling of preferences is that consumers know precisely what they like, although they may be uncertain about what they will get (Ratchford 2001).  However, there is considerable psychological evidence that consumers are uncertain about what they want (Gilbert and Wilson 2000, Wilson and Gilbert 2003).  It is not uncommon for a person to miswant something: one might buy bright red slacks anticipating that they would look festive during the holidays but when the time comes to wear them, the buyer no longer likes looking so unusual.  One can also miswant familiar products due to unanticipated situational elements, such as bad health or good weather.

The core context of our model of consumer choice associated with custom products is “preference uncertainty.” Of course, we do not claim that all instances of customization involve preference uncertainty; rather we focus on those customization decisions in which one’s own preferences at the time of consumption are not known or knowable at the time of purchase.  For simplicity, consider a product that has a single attribute that comes in different levels.  The buyer anticipates that the attribute level x is the one that they will like the best (the “ideal level”), but this value will not be known until after the product has been purchased and used extensively.  A golf sand wedge, for example, could have a loft that is anywhere from 45 to 70 degrees.  A golfer may think that the ideal sand wedge loft is somewhere between 55 and 60 degrees, but will know what is liked best only after extensive play with the club.

Prior to making the purchase, the buyer’s uncertain wants are described by a probability distribution over the anticipated ideal level x.  In the traditional ideal point model (Figure 1a) the consumer knows this precisely, but in this paper we assume that future preferences are not so precisely anticipated.  To keep the analysis simple, we assume that prior to purchase the buyer believes that all values of x in a range -d/2  ( x ( +d/2 are equally likely to be the ideal level of the attribute.  The interval of potential ideal points [-d/2, +d/2] has a mid-point  and a width d.  The expected anticipated level of the ideal attribute is , but the attribute liked best could be as small as -d/2 or as large as +d/2 with all such values equally likely, as seen in Figure 1b.
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Figure 1

Of course, consumers may have different preferences, and because preferences are uncertain in this model, heterogeneity is incorporated by assuming that the expected ideal attribute, , varies within the population according to a uniform distribution over the interval [0,1], as seen in Figure 2.  It is assumed that all the consumers have identical “valuation” of the ideal product, V, and identical degree of uncertainty, d, about the ideal product.
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Figure 2
Throughout the paper, we assume that a standard product is available to consumers and that it has an attribute level S ([0, 1].  The interval of potential ideal points is assumed wide enough that the standard product S could possibly be the ideal product.  Specifically, the standard product S falls within the support [-d/2, +d/2] for all .  As a result, it is possible that the standard product has the highest valuation, V, when the realized ideal attribute level x equals S.  More generally, the standard product is not ideal and its utility depends upon the degree to which S differs from x.  Once the consumer learns her true ideal x, the utility from the purchase of S depends upon the absolute difference between x and S as illustrated in Figure 3 and expressed algebraically as U(x,S) = V- |S-x|.  Given that x is uniformly distributed, the “expected utility” of the standard product is the area under the utility function multiplied by 1/d: 
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Expected utility is written as a function of the expected ideal attribute, , because we assume that  varies within the population; other parameters are common to all consumers.  For analytic simplicity, we do not try to incorporate risk-aversion into the consumer model.
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Figure 3
Consider a seller who offers to customize the attribute to any level the consumer selects, where the customized attribute level for the typical consumer is denoted C.  As above, the utility associated with the custom product is U(x,C)=V-|C-x|, and expected utility is
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We assume for analytic convenience that the standard and custom products have identical prices, P.  More generally, we would expect that higher costs of production and higher consumer demand would lead to higher prices for the custom product.  The “consumer surplus” that a typical consumer gains from buying a product is her expected utility minus the price:  CS(S)=EU(S)–P and CS(C)=EU(C)–P.

3. Anticipated Regret of Miswanted Custom Products
If consumers face a choice between the standard product and a custom product, they may regret their decision.  Regret exists when buyers attend to the value of foregone alternatives (Inman et al.  1997).  For example, if the custom product C was chosen but the realized ideal attribute level was x=S, the consumer could have had her highest possible utility V from the standard product, but instead gets a smaller utility V-|C-x| from the custom product.  To capture the regret from buying the custom product, for each level of x we need to calculate the loss in utility, if any, from buying the custom product compared to what the standard product would have provided.  Recall that in this paper the two products have identical prices, so the regret calculation need not consider price.

In Figure 4, regret from buying the custom product with attribute level above that of the standard product, C>S, only exists when the realized ideal attribute level is small, smaller that (S+C)/2.  For small values of x, the utility from the custom product is lower than the utility of the standard product.  For all x’s above the midpoint between S and C, (S+C)/2, there are no regrets from buying the custom product.
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Figure 4
We assume that consumers are aware of their preference uncertainties and therefore anticipate the future feelings of regret.  Given the uniform distribution of x, the expected regret anticipated from buying the custom product rather than the standard product equals the shaded area of Figure 4 times 1/d:  
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(3)

Consumers must weigh the benefit of consuming a custom product that provides greater expected utility with the cost associated with feelings of regret.  To integrate utility and regret, we assume that the “net utility” associated with buying the custom product is a weighted average of consumer surplus and expected regret: 
NU(C)= (1-r) CS(C) – r ER(C),



(4)
where r is a “coefficient of regret aversion.”  A negative sign precedes the regret term because the consumer dislikes more regret.  In the limiting case r=0, the consumer only attends to the consumer surplus they can have from the custom product, while if r=1, then only regret enters their calculations of well-being.  This definition of net utility is consistent with the general formulation of Inman et al.  (1997, p. 100).

4.  Consumer’s Optimal Custom Product

The typical consumer’s optimal custom product maximizes the net utility NU(C) specified in equation (4).  This net utility function accounts both for the uncertainty about preferences and for the anticipated regret that is faced when the custom product is chosen and a standard product is rejected.  Maximizing NU(C) gives the optimal design C* of the custom product for a consumer whose preference uncertainty is centered on .  We begin with the case where there is a single standard product, but later we analyze the customized choice when two standard products are available 
4.1  Optimal Custom Product versus One Standard Product


In Figure 3, without loss of generality the standard product has an attribute level S smaller than the expected ideal ; we begin by analyzing the case that the custom product, like the expected ideal, exceeds S.


Substituting the expected utility (2) and the expected regret (3) into net utility (4) gives net utility as a function of the customized design C and parameters:
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Solving the first order condition for maximum net utility (5) with respect to C, the interior solution is
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         (6)
The second order condition for net utility maximization is satisfied, but the implicit boundary condition C* ≥ S must be checked (see page 16).  Back-substituting equation (6) into (5) gives the consumer’s maximized net utility from the custom product:
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How does regret aversion influence the consumer’s choice of custom product?  We provide an observation and a theorem.  First, observe that, in the absence of regret, it is optimal for the consumer to order a custom product that equals her expected ideal attribute level.  Specifically, when the consumer feels no aversion to regret (r = 0), then the optimal customized product in equation (6) coincides with the expected ideal attribute level C*=.

Second, the presence of regret shifts the optimally designed custom product away from the consumer’s expected ideal attribute level, , and towards the standard product S.  This is a consequence of the attempt to mitigate the regret of not choosing the standard product.

Theorem 1: Suppose there is one standard product. As the consumers’ regret aversion r increases, the optimal custom product C* of the typical consumer adjusts toward the standard product S and away from their expected ideal attribute level.
Proofs of all theorems are provided in the Appendix.

We next discuss the implications of this theorem on the choice to buy either the standard or the custom product.  The choice depends on the expected net utility of choosing the optimal customized product versus that of the standardized product.

Had the consumer bought the standard product, regret would be based on the foregone opportunity to buy the customized design C*.  Assuming the coefficient of regret aversion is the same for either choice, the net utility formula for the standard product is
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Substituting the custom design C* from (6) into (8) gives the net utility of the standard product:
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If the expected ideal attribute  is close to the standard product S, the net utility for the custom product (7) falls below the net utility for the standard product (9).  See the graphs of net utilities of the custom (solid line) and standard product (dashed line) in Figure 5.  This is drawn under the assumption that the coefficient of regret aversion, r, is common to all consumers.
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Figure 5
Note that at = S, the above net utility formulas reduce to 
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.  Thus, the standard product’s net utility always exceeds the custom product’s net utility for a consumer whose expected ideal product matches the standard product (= S) by an amount 
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There exists a consumer with expected ideal 2 located to the right of S that finds custom and standard products equally desirable.  The specific value of this expected ideal is 
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In Figure 5, the net utility from the custom product is the shaded upper envelope of the two curves defined by equations (7) and (11).  Notice that the net utility of (11)  (the dotted line in Figure 5) exceeds the net utility in (9) because there are no regrets.

In Figure 6, we plot the three curves: the net utility from the custom product, the net utility from the standard product and the difference in net utilities between the custom and standard product.  Because the consumers whose s are close to S choose a custom product designed to be exactly the same as the standard product, the difference in net utilities is zero.  As a tie-breaker, we assume that such consumers avoid the hassle of articulating their needs and buy the standard product even though it is unlikely to be ideal for them.  These customers are loyal to the standard product because they want to avoid feelings of regret, so we call the interval of s,
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(12)
the zone of “regretfully loyal consumers” for the standard product.
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Figure 6

Consider the special case where common regret aversion is extreme, r=1; the zone of regretfully loyal consumers around S in Figure 6 has a half width of d/2.  Since we assume that d is large enough that S([-d/2,+d/2], extreme regret aversion implies that all consumers choose the standard product.  More generally, so long as consumers are regret averse, the standard product can maintain a positive market share even though its rival offers every possible custom design.

If common regret aversion increases in the population, the zone of regretfully loyal consumers of the standard product grows, and fewer consumers choose to customize a product.
Theorem 2: As the consumers’ regret aversion r increases, the net utility premium of the custom product over the single standard product is reduced and therefore the size of the market segment that is regretfully loyal to the standard product increases and the size of the market segment that buys custom products decreases.
4.2 Optimal Custom Product When There Are Two Standard Products
What will be the effect of increase in regret when there are two standard products instead of one? Consider two standard products labeled S1 and S2.  To keep the mathematics simple,  assume that the standard product S1 lies at the extreme left of the interval of expected ideal attributes and S2 is on the extreme right:  S1 =0 and S2 =1.  We will also assume that the preference uncertainty is sufficiently large that both standard products are in the interval of possible ideal values [-d/2, +d/2].  Finally, we will analyze the case of  is closer to S1 than to S2, 
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Figure 7

Again, we must determine the optimal location C** of the custom product (two asterisks denote the situation with two available standard products).  The expected regret from the first standard product is exactly as in equation (3) and the regret from the second standard product is similar.  Using superscript 2 to denote the situation with two standard products, the net utility is
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(13)


Solving the first order condition and checking the second order condition, the consumer maximizes expected net utility with the custom product:
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(14)
The consumer’s optimal custom product is below the expected ideal attribute  as regret aversion increases, the custom product becomes more similar to the standard product S1.

Theorem 3: Suppose there are two standard products. As the consumers’ regret aversion r increases, the optimal custom product C** of the typical consumer adjusts toward the best standard product S1 and away from the expected ideal attribute level.

Suppose that the consumer has been customizing with only one standard product located at S1 and then a second standard product is made available at a location S2 (farther from the expected ideal that the first one);  the optimal customized product changes from C* (equation (6)) to C** (equation (14)).  Using equations (6) and (14), one can show that the additional regret from the new standard product located to the right draws the custom product to the right: C**>C*.  As the regret aversion increases, both C** and C* are reduced, but C* is reduced faster, so the gap C**-C* grows with increases in r.

Theorem 4: The magnitude of the adjustment of the optimal custom product toward the best standard product is smaller when there are two standard products than when there is one.


The intuition for Theorem 4 is that the presence of the second standard product acts as a check on the tendency to adjust the optimal customized product towards the closest standard product.  With two standard products on either side of the expected ideal attribute, the custom product is pulled in opposite directions and its adjustment towards the closest standard product is dampened.  In this manner the optimal custom product locates closer to the consumer’s mean preference when there are two, compared to one, standard products.

Theorem 3 links regret aversion to product design for those who customize when there are two standard products.  We next discuss the implications of Theorem 3 on the choice to buy either standard or custom product when there are two standard products, rather than one.  As with the one standard option scenario, the choice of custom versus standardized product depends on the expected net utility of choosing the optimal customized product over the standardized product that is closest to the mean preference.  As before, we assume that the coefficient of regret aversion is common to all consumers.


If the consumer chooses the standard product S1, the net utility is
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(15)

Subtracting equation (15) from equation (13) and using C** for C gives the relative attractiveness of the custom product:
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As before, the fact that the optimal customized product given in equation (14) is below  and decreases with regret aversion implies that the net utility advantage of the custom product over the standard product shrinks as regret aversion increases.  In other words, as with one standard product, as the consumer becomes more regretful (regret aversion r increases), the net utility premium of the custom product over the best standard product becomes smaller.  Suppose that when there is one standard product it is located at S1=0, and when there are two standard products they are located at S1=0 and S2=1.  The edge of the zone of regretfully loyal consumers of standard product S1=0, computed from setting equation (16) equal to zero and solving for , equals =r/4 (there is a symmetric analysis near S2=1).
Theorem 5: Suppose there are two standard products.  As the consumers’ regret aversion r increases, the net utility premium of the custom product over the better of the two standard products is reduced and therefore the size of the market segment that is regretfully loyal to a standard product increases and the size of the market segment that buys custom products decreases.
Recall that Theorems 1 and 3 specify the force underlying a shift in choice as noted in Theorems 2 and 5.  This may be tested empirically by manipulating the level of regret aversion and observing the effect of the level of regret aversion on the choice of customized versus standardized product.  When people are mindful of regret, their design of the custom product gravitates towards the standard product.  The manifestation of this on choice is given in Theorems 2 and 5, which translate to the following hypotheses.

H1:  Regardless of the number of standard products, if consumers become more regretful (regret aversion r is larger), the market share of each standard product is larger for the more regretful group than the less regretful group.

H2:  Regardless of the number of standard products, if consumers become more regretful (regret aversion r is larger), the market share of the custom product is smaller for the more regretful group than the less regretful group.


Now consider the effect of the number of standard products on purchase decisions.  In the case of one standard product, the boundary value of the zone of regretfully loyal consumers is 
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 (see the right side of the interval in equation 12), while the equivalent value when there are two standard products is 
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.  The zone of regretfully loyal consumers for the standard product at S1 shrinks when a second standard product is added at S2=1 and the resulting demand for the custom product increases. 
Theorem 6: If the standard products increase from one to two, the number of regretfully loyal consumers of the incumbent standard product falls and the number of consumers of the custom product increases.


Theorem 6 suggests that the appearance of more standard products in the market actually works to the advantage of the custom product so long as regret aversion is present.  That is, an additional standard product negatively influences the pre-existing standard product more than the custom product.  This possibility resembles the context and compromise effects.  The general context effect says that the target product is influenced by the presence of a decoy product (Prelec et al. 1997). The specific compromise effect says that the middle alternative of three is more likely to be chosen than if you look at them two-at-a-time.  Wernerfelt (1995) provides a rationalization of this compromise effect that also assumes that utilities are not perfectly known.

The empirical hypotheses that flow from Theorem 6 are as follows.

H3:  Holding regret aversion constant, if the standard products increase from one to two, the market share of the incumbent standard product will diminish.

H4:  Holding regret aversion constant, if the standard products increase from one to two, the market share of the custom product will increase.

Although directionally a two-standard product context has the same effect as that of the one-standard product context, there is a critical implication in regards to the magnitude of the shift toward the standard option, as discussed next.

4.3 Interaction of Regret Aversion and Number of Standard Products

Can we compare the magnitude of the consumers’ adjustments to regret aversion when there are one and two standard products?  Intuitively, if there are two standard products the custom design more closely approximates the consumer’s expected ideal attribute level to balance regrets coming from both sides; this closer approximation is only accentuated when the regret aversion is larger.  As a result, the loss in market share of the incumbent standard product when there is another standard product is magnified (from a negative change to an absolutely more negative change) when regret aversion is greater. 
Theorem 7: The drop in the incumbent standard product’s regretfully loyal consumers when another standard product enters the market is larger in magnitude when the consumers are more regret averse.


Now consider the demand for the custom product.  If the population becomes more regret averse, fewer consumers will tend to choose the custom product.   However, this tendency is less pronounced when there is a second standard product in the market because the customized product is tugged both left and right by expected regret associated with standard products on both sides, and the custom design winds up closer to the expected ideal attribute level.

Theorem 8: The increase in the size of the segment of custom buyers when another standard product enters the market is larger in magnitude when the consumers are more regret averse.


The above theorems imply the following hypotheses about the interaction of regret aversion and number of standard products.

H5:  Simultaneous increases in regret aversion and number of standard products will reduce the market share of the incumbent standard product.

H6:  Simultaneous increases in regret aversion and number of standard products will increase the market share of the custom product.

5. Experimental Study
5.1 Participants and Procedure
One hundred and sixty nine undergraduate students from a large urban university participated in this study in exchange for partial course credit.  They were randomly assigned to one of four conditions in a 2 (Regret Aversion: High/Low) × 2 (Number of Standard Products: One/Two) factorial design.  All participants read a short vignette that described a hypothetical consumer facing a customization-versus-standardization decision about a birthday gift.

We designed the vignette to meet the following criteria so that it would capture the essential features of the model.  First, it had to create preference uncertainty that was uniform over the possible preference space.  Second, the consequences of the choice should be such that it heightens the sensitivity to regret.  Third, the customized and standardized products should be identical in attributes such as price, time of delivery etc.  Fourth, the two standard options have to be on either side of the mean preference.  The low regret aversion/one standard product version of the vignette is given in Table 1.
 

Table 1

Imagine that you are going to be visiting your five year-old nephew who is having a birthday party with a cowboy theme.  You decide to surprise him by bringing with you a cowboy outfit.  You do not want to spoil the surprise by asking for his outfit size.

   You have not seen him in a while, and you do not know whether he wears a size 3, 4, 5, 6, or 7 (the sizes in which five-year olds could wear cowboy outfits).  If you buy even one size smaller or larger, it will not work.  In other words, if you don’t get the size right, it will be bad.  You go to a retailer that has kids’ cowboy outfits.

   There is only one style that you really like.  It comes in sizes 3 to 7, but right now only one size is available, Size 4.  You ask the retailer whether size 4 would fit a five-year old.  The retailer says that he could not really answer that because sizes 3, 4, 5, 6, and 7 are all equally likely to be worn by five-year olds.  The retailer understands your situation and says that he has a tailor on hand and that he will be happy to make one in any size you want in time for the birthday.  What will you do? Regardless of whether you choose the one that is available or have it made according to your best guess, you cannot return it.

    If the outfits are priced the same ($74.99), what would you do (circle one)?


Option A:
Pick available size 4.

      
Option B:
Make the best guess of the size and order that size.


In this vignette, the value of the expected ideal is in the midpoint of the size interval, so implicitly all subjects have a value of  that is equivalent to =0.5.  Similarly, the width of the preference uncertainty interval is implicitly d=1 for all consumers.

5.2 Independent Variables and Dependent Variable 

Regret Aversion.  Based on the premise that a higher price will induce a greater sensitivity to regret should the choice of size be wrong, we manipulated the level of regret aversion by varying the price of the cowboy outfit; $74.99 for the low regret condition and $399.99 for the high regret condition.  In a pretest study of these vignettes, a manipulation check verified the desired increase in regret aversion at the 1 percent-level.
Number of Standard Products.  The number of standard products was manipulated by varying the number of available sizes: either one standard size 4 or two sizes 4 and 7, such that they were on either side of the mean preference.


Choice of Standard versus Custom Product.  The dependent variable, choice of custom or standard product, was measured by asking the participant to indicate what the customer should do, choose the available off-the-shelf size, or opt to customize.

5.3 Results


The market share of the standard product (size 4) is hypothesized to increase with regret aversion (regardless of the number of standard products on the market), to decrease with the number of standard products on the market (regardless of the level of regret aversion), and to be reduced by the simultaneous increases in number of standard products and in the level of regret aversion.  The outcome of the experimental manipulations of number of standard products and regret aversion is seen graphically in Figure 8. 
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Figure 8
When there is only the one standard size available, its market share rises from 10% to 29% if the regret aversion of the consumers increases.  This is statistically significant as seen in Table 2 (p-value of the one-tailed test is p=0.01).  The increase due to regret aversion when there are two standard products (7% to 12 %) while in the predicted direction is not statistically significant.   However, the effect of regret aversion is smaller when there is another standard product (p=0.10).  One might guess the main effects of regret aversion and number of standard products on the demand for one of the standard products (both main effects are statistically significant in the predicted direction), but this negative interaction effect would be hard to justify without the formal model of customization.
Table 2
Market Share of Incumbent Standard Product (Size 4)
	
	Coefficient
	Predicted Sign and Hypothesis
	SE
	t-stat
	p-value one tailed

	Increase in Regret Aversion at 1 Standard Product
	+.186
	+ H1
	.076
	2.45
	.01

	Increase in Regret Aversion at 2 Standard Product
	+.052
	+ H1
	.074
	.71
	.24

	Main Effect of Higher Regret Aversion
	.186-.133P2= +.118
	+ H1
	.052
	2.25
	.02

	Increase Number of Standard Products at Low Regret Aversion
	-.033
	- H3
	.074
	-.45
	.33

	Increase Number of Standard Products at High Regret Aversion
	-.167
	- H3
	.075
	-2.23
	.02

	Main Effect of More Standard Products
	-.033-.133PH= -.991
	- H3
	.052
	-1.89
	.03

	Standard(Regret Aversion
	-.133
	- H5
	.106
	-1.26
	.10


Now consider the effect of regret and number of standard products on the demand for the custom product, as seen graphically in Figure 9.  When there is only the one standard size available, the custom product’s market share falls from 90% to 71% if the regret aversion of the consumers increases.  This is statistically significant as seen in Table 3 (p-value of the one tailed test is p=0.03).  The increase due to regret aversion when there are two standard products (51% to 62 %) is in the wrong direction but is insignificant.  The interaction effect of regret aversion ( number of standard products is positive and significant, as predicted.
While the effect on the custom product’s market share of the number of standard products was of the wrong sign and statistically significant when regret aversion was at its low level, there is a likely explanation.  Even though in the vignette the participants were told, “If you buy even one size smaller or larger, it will not work,” many shoppers prefer to err on the side of caution when purchasing outfits for children, and would therefore purchase a larger sized outfit knowing that it will fit at a later point in time, if not now.  Notice that in the vignette, the size distribution was 3, 4, 5, 6, and 7, so an experimental design issue was, “Which of these sizes should be specified as the standard product?”  Selecting size 6 for the standard product will be a liberal test because, if there is a bias toward picking a “safer alternative” in regards to kids’ outfit sizes, the conditions of higher regret will make people choose the standard product.  On the other hand, size 4 as the standard product presents a stiffer challenge for the hypothesis because the choice behavior has to counteract a bias toward picking the safer, larger sizes.  We chose the more conservative experimental design. The fact that the choice of the smaller standard size 4 loses sales when the number of standard goods is increased also provides partial confirmation of our hypothesis.
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Figure 9
Table 3
Market Share Custom Product
	
	Coefficient
	Predicted sign
	SE
	t-stat
	p-value 
1 tailed

	Increase in Regret Aversion at 1 Standard Product
	-.186
	- H2
	.099
	-1.87
	.03

	Increase in Regret Aversion at 2 Standard Product
	+.108
	- H2
	.096
	1.12
	.27

	Main Effect of Higher Regret Aversion
	-.186+.294P2= -.035
	- H2
	.069
	-.50
	.31

	Increase Number of Standard Products at Low Regret Aversion
	-.389
	+ H4
	.098
	-3.98
	.00

	Increase Number of Standard Products at High Regret Aversion
	-.095
	+ H4
	.098
	-.97
	.17

	Main Effect of More Standard Products
	-.389+.294PH= -.243
	+ H4
	.069
	-3.52
	.00

	Standard(Regret Aversion
	+.294
	+ H6
	.138
	2.12
	.02


6.  General Discussion
The main contribution of this paper is a novel model of consumers’ uncertain preferences and anticipated regret in the context of customization.  Behavioral researchers have argued that consumers’ preferences are often fuzzy and imprecise (Simonson 1993).  Not only do we formally incorporate the psychology of this consumer miswanting in an analytic model, but we also provide a model of anticipated regret due to customizing decisions.  In sum, this paper integrates important psychological processes into models of economic phenomena as has been called for by economists (Rabin 2002).

In our model consumers rationally incorporate their miswanting and anticipated regret in designing their custom products and compare the aggregate utility from an appropriately designed custom product with that of standard product.  With regard to the optimal choice of the custom product we show that, if consumers do not face any regrets from incorrect decisions it is optimal for them to order the custom product that exactly coincides with their mean preferences.  This is consistent with the intuition that, absent other factors affecting their decisions, consumers with uncertain preferences who make a choice before their preferences are realized can do no better than to choose the custom product at their mean preferences.  However, if they anticipate regret from incorrect decisions, the optimal location of the custom product is shaded away from their mean preference and towards the pre-existing standard product.  This is, of course, a regret minimizing strategy.  As the level of regret aversion increases, consumers tend to prefer the standard product to the custom product even though they associate the same level of regret aversion with the standard and custom products.  We empirically tested this result and find support for it.
Interestingly, we find that the tendency to favor the standard product under conditions of higher regret aversion is diminished if consumers have more standard products in their preference intervals.  Thus, counter to intuition, the presence of more standard products can work to the advantage of the custom product.  Regret aversion makes the custom product move closer to pre-existing standard products and away from a consumer’s mean preference.  However, with two standard products on either side of the mean preference, the custom product is pulled in opposite directions and its movement towards the preferred standard product is impeded.  This is to the advantage of the custom product, as more consumers choose it over the standard products.  

Though our hypotheses spring directly from our theoretical model, it is important to discuss some of our experimental findings in the context of findings in the literature that predict preference for the norm under higher regret (Chernev 2004).  The prediction that people prefer the standard product when regret level increases (hypothesis H1) echoes the prediction from norm theory that as regret increases so does the preference for the norm, i.e., the standard product.  It is also noted in Chernev (2004) that the prevention-focus engendered by regret induces inertia and encourages preference for the norm.  The more interesting part of the paper has to do with what happens when the number of standard products increases from one to two.  If regret-induced preference for the norm is the sole driver, then people have two ways rather than one way of reducing regret by picking the standard product.  If this is true, there should be an even greater decrease in the preference for the customized product under higher regret for two standard products compared to one.  Our model, in contrast, predicts the opposite (H6), and the experimental results are consistent with our prediction. 
Managerially, our analysis suggests that a manufacturer of a standard product facing threat from a manufacturer of custom products does not have to offer a price discount (relative to the customizer) to survive.  In view of the fact that the customizer offers a clearly superior product assortment (including what is offered as the standard product), this finding is surprising.  The consumer behaviors of miswanting and regret ensure that the standardizer always has a mass of regretfully loyal consumers at the same price.  
It is important to note that this is not driven by any asymmetric regret aversion for the standard and custom products.  Some behavioral researchers have argued that there is greater regret aversion from active decisions (custom products) than from passive decisions (standard products) (Inman and Zeelenberg 2002, Zeelenberg, Inman and Pieters 2001).  Though we do not assume differential intensity of regret between the custom and the standard product, this is easy to incorporate in our consumer model and will not affect any of our results.
Appendix
Proof of Theorem 1:  For a consumer with expected ideal attribute 
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Proof of Theorem 2:  When regret aversion is not so severe, some consumers strictly prefer the custom product and from equation (10) one can prove that


[image: image39.wmf]r

))

S

(

NU

*)

C

(

NU

(

¶

-

¶

m

m

 = 
[image: image40.wmf]r

*

C

*)

C

(

2

¶

¶

-

m

(0,

given that C* is below  and decreases with r (Theorem 1).  By the envelope theorem, it is easy to show that if the consumer has higher regret aversion, r, then maximized net utility of the custom product must fall: 
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That is, if the consumer feels regret more intensely, this reduces the attractiveness of the custom product.  On the one hand, if 
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Proof of Theorem 4:  Note that 
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Proof of Theorem 5:  Since the boundary value of the zone of regretfully loyal consumers is =r/4, increases in regret aversion r increase the demand for standard products and decrease them for custom products.  The advantage of the custom over the best available standard product changes from 
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, which is a change of (C*-)2-(C**-)2.  The theorem follows from the quadratic nature of the (C*-)2-(C**-)2, C**>C*, and the fact that an increase in regret aversion reduces C* more than C**.

Proof of Theorem 6:  Suppose that when there is one standard product it is located at S1=0, and when there are two standard products they are located at S1=0 and S2=1; that is, the second standard product is added at the polar extreme location on the interval [0,1].  In the case of one standard product, the boundary value of the zone of regretfully loyal consumers is 
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 (see equation 12), while the equivalent value when there are two standard products is 
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.  Recall that we assume that the range of preference uncertainty is wide enough that all standard products are acceptable, so d/2>1.  Because ½-r/4 is a fraction, this implies that the zone of regretfully loyal consumers for the standard product at S1 shrinks when a second standard product is added at S2=1.  In addition, the resulting demand for the custom product changes from 
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 as the number of standard products goes from one to two.   The term 
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 is greater than 2, because d/2>1 and ½-r/4 is less than ½, and this implies that the demand for custom products falls when a second standard product enters the market.

Proof of Theorem 7:  
As we have seen above the market share of the incumbent standard product changes from
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, when the number of standard products increases from one to two.  The derivative of this change with respect to regret aversion r is 
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which is clearly negative.  

Proof of Theorem 8:  
The custom market share changes from 
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.  The derivative of this change with respect to regret aversion r is 
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 which is clearly positive.  
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� Although the trade press scrutinizes customization intensely, the academic marketing literature on customization is sparse.  On the empirical side, Leichty, Ramaswamy and Cohen (2001) studied consumers’ preferences and price sensitivities for the variety of features and options on the choice-menu for customization.  Dellaert and Stremersch (2004) identified the extent of customization as a factor that determines the complexity of the customization decision, and studied how it relates to the utility that consumers obtain from customization.  Huffman and Kahn (1998) investigated the complexity of processing information about a wide product assortment.  Bendapudi and Leone (2003) explored self-serving biases when consumers participate in co-production.  On the theoretical side, researchers have recently investigated strategic issues by modeling competitive interactions among firms selling custom products (Dewan, Jing and Seidman 2003, Syam, Ruan and Hess 2004, Syam and Kumar 2004).
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