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ExTEndEd AbSTRACTS

“decisions based on External versus Internal Cues: The dual 
Effect of Attribute Quantity on Choice”

Aner Sela, Stanford University, USA
Jonah Berger, University of Pennsylvania, USA

People almost always consider some amount of attribute 
information when making decisions. They compare nutrition 
information when grocery shopping, examine compositions when 
choosing 401k plans, and contrast product features when selecting 
household goods. 

But could the mere number of product attributes presented influ-
ence what type of option people choose? Some car-rental websites, 
for example, highlight only a few key features of each vehicle (e.g., 
make and model) whereas others list dozens of features under each 
option (e.g., cargo room, gas mileage, and various safety features). 
Product displays in stores may include just the basic facts (e.g., a 
smart-phone’s weight and type of networks covered) or more de-
tailed descriptions (e.g., applications, multimedia capabilities, and 
whether it has a camera). Might more exhaustive attribute lists lead 
people to favor efficient sedans over beefy roadsters, for example, 
or productivity- over fun-oriented smart-phones?

In a series of experiments, conducted in the field and the 
laboratory, we demonstrate that attribute quantity influences choice 
regardless of its content. We propose that, as the overall number of 
attributes increases, the focus of evaluation shifts from internal (i.e., 
experiential or memory-based cues) to external (i.e., stimulus-based) 
cues. Importantly, these different foci have different implications 
for choice under deliberate versus heuristic processing, such as with 
regard to the ubiquitous choice between hedonic and utilitarian 
options (e.g., Dhar and Wertenbroch 2000). 

Under effortful deliberation, few attributes promote mental 
imagery (MacInnis and Price 1987), which tends to favor hedonics 
(Shiv and Huber 2000), whereas multiple attributes promote a more 
cognitive and analytical mode of thought (Peters and Slovic 2000) 
which highlights the appeal of utilitarian options (Rottenstreich et 
al. 2007). Under heuristic processing, however, fewer attributes 
promote reliance on accessible heuristics from memory, which often 
favor utilitarian options (Kivetz and Keinan 2006), whereas the 
presence of multiple attributes can be used as an external heuristic 
cue for practicality (Thompson et al. 2005) which tends to benefit 
hedonic more than utilitarian options (Nowlis and Simonson 1996). 

Four experiments examine the dual role of attribute quantity in 
choice and explore underlying mechanisms. In experiment 1, four 
smart-phones (two described as “made for fun” and two as “made 
for work”) were displayed on tables and passers-by were invited 
to select their preferred option. The options were described using 
either two or ten attributes. Next, participants completed the need 
for cognition scale. Consistent with our conceptualization, people 
higher in NFC were more likely to select a work phone in the ten-
attribute condition and a fun phone in the two-attribute condition, 
but the opposite pattern emerged among people low in NFC.

Experiments 2 and 3, manipulated, rather than measured, 
participants’ ability and motivation to deliberate. In addition, they 
used either all-hedonic (experiment 2) or all-utilitarian (experiment 
3) attributes to demonstrate that the effects occur independently of 
attribute content. Consistent with experiment 1, participants who 
were encouraged to deliberate carefully selected more utilitarian 
options (work laptops and printers) as attribute quantity increased 

continuously from 1 to 3 to 8 attributes. In contrast, participants 
under time pressure selected more hedonic options (gaming lap-
tops and mp3 players) as attribute quantity increased. In addition, 
experiment 3 directly tested the underlying process behind these 
effects under both high and low deliberation. Specifically, the effect 
of attribute quantity under effortful deliberation was mediated by 
the extent of analytical thinking, whereas the effect under heuristic 
processing was mediated by the extent to which hedonic (but not 
utilitarian) options were perceived as practical. 

Experiment 4 used thought-protocols to directly test the medi-
ating role of shifting from memory- to stimulus-based evaluation. 
Participants were shown two utilitarian orthopedic backrests and two 
hedonic foot massagers, described using either 1 or 8 attributes. They 
were asked to write down their thoughts as they were considering 
which option to choose. Consistent with the hypothesized process, 
content analysis suggested that the effect of attribute quantity on 
option choice was mediated by the ratio of thoughts related to 
concrete, stimulus-based attributes relative to thoughts relating to 
people’s internal experiences and memories. 

In addition to shedding light on how attribute quantity affects 
what type of options consumers choose, this research makes two fur-
ther theoretical contributions. First, dual process theories generally 
assume that under heuristic processing, increasing the number of at-
tributes (or arguments) should increase option favorability, regardless 
of the type of option being evaluated. In contrast, we demonstrate 
that more attributes can have a differential effect on heuristic evalu-
ation of hedonic versus utilitarian options. Specifically, we show 
that hedonic options benefit from attribute numerosity more than 
utilitarian ones. Second, dual process theories have assumed that 
heuristic cues, such as mere attribute quantity, influence evaluation 
under heuristic, but not under deliberative processing (e.g., Petty 
and Cacioppo 1984). In contrast, the present research suggests that 
seemingly irrelevant peripheral cues may in fact have a dual role 
in decision making, influencing evaluation under heuristic as well 
as deliberative processing, albeit in different ways.

“The Effects of Emotional versus Cognitive Processing on 
Short-Term versus Long-Term Preference Consistency”

Leonard Lee, Columbia University, USA
Song-Oh Yoon, Korea University, Korea

Dan Ariely, Duke University, USA
A substantial body of research has established the benefits 

of conceptualizing the complex human mind as a dual-system 
model—the emotional system versus the cognitive system—in 
explaining a wide variety of human behavior (e.g., Loewenstein 
and O’Donoghue 2004). On the one hand, preferences based on 
deliberative processing and elaboration of relevant information has 
been shown to result in strong attitudes that are persistent over time 
and resistant to contextual changes (Krosnick and Petty 1994; Levin 
and Gaeth 1998). On the other hand, recent research suggests that 
too much cognitive processing can generate cognitive noise and 
degrade preferences stability across time (Lee, Amir, and Ariely 
2009; Nordgren and Dijksterhuis 2009). 

In this research, we seek to reconcile these two seemingly diver-
gent sets of findings. Specifically, we propose that one moderating 
condition is the time frame over which decisions are made. Within a 
short time frame, people’s emotional states remain relatively stable, 
and the holistic nature of emotional processing facilitates the mak-
ing of consistent summary assessments of target stimulus, hence 
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promoting preference stability; conversely, the analytical nature 
of cognitive processing can lead to more variations in stimulus 
assessments across time (e.g. changes in the specific attributes on 
which people focus) and generate greater preference inconsistency. 
When this time frame is extended, an opposite pattern may emerge: 
individuals might experience more fluctuations in their emotional 
states, which can impose a larger negative impact on preference 
stability than the cognitive noise inherent in deliberative processing. 

In experiment 1, we adopted a 3 (processing-mode: emotion 
vs. cognition vs. control) x 2 (time-frame: short-term vs. long-term) 
between-subjects design. Participants were asked to rate the attrac-
tiveness of 10 electronic gadgets (each presented in the form of a 
picture and a brief description) in two different sessions (T1 and 
T2); these two sessions were separated by a 1-hour (1-week) gap in 
the short-term (long-term) condition. We manipulated participants’ 
processing mode using a procedure adapted from Nordgren and 
Dijksterhuis (2009): participants in the emotional condition were 
instructed to evaluate the products based on their first impressions 
of and immediate emotional reactions toward them, whereas partici-
pants in the cognitive condition, on their cognitive deliberation and 
analysis of the products’ pros and cons; participants in the control 
condition did not receive any specific processing-mode instructions. 
To minimize the possibility that participants evaluated the products 
at T2 simply based on their recalled evaluations at T1, we introduced 
two procedural-design elements. First, of the 10 products presented 
at each session, only 5 (target products) appeared in both sessions; 
the others were fillers. Second, different rating scales were used 
across the two sessions: a 0-100 scale at T1, versus a 13-point Likert 
scale (1: very unattractive, 13: very attractive) at T2. 

The difference in participants’ standardized ratings between the 
two sessions (to account for the different scales) was compared across 
conditions. A 2x3 ANOVA revealed a main effect of time frame, 
indicating that preference consistency was lower in the long-term 
than in the short-term condition. While there was no main effect of 
processing type on consistency, there was a significant time-frame x 
processing-mode crossover interaction. In the short-term condition, 
participants who evaluated the products based on their emotions 
were more consistent in their preferences compared to participants 
in both the cognitive and control conditions; consistency between 
the latter two conditions did not differ significantly. Conversely, 
in the long-term condition, participants in the emotion condition 
were less consistent in their preferences than those in the other two 
conditions (which, again, did not differ significantly.)

We replicated these results conceptually in experiment 2 using 
a more subtle approach to invoke different processing modes and to 
measure preference consistency over a more extended time frame 
in the long-term condition. This experiment was conducted online. 
Each participant was randomly assigned to one of four conditions 
in a 2 (product-representation: pictures vs. names) x 2 (time-frame: 
short-term vs. long-term) between-subjects design. Participants 
were first asked to study a set of ten electronic gadgets similar to 
the ones in experiment 1. Subsequently, they were shown all binary 
combinations of these products (45 pairs total) and asked to choose 
the one they preferred in each pair. Half the participants (short-term 
condition) had to make all their 45 choices in one sitting. In contrast, 
the other participants (long-term condition) made their choices over 
an extended period of time: after choosing from the first pair of 
products, they had to wait for a day before they received an email 
which directed them to a website to view and choose from the next 
pair of products; consequently, these participants made all their 45 
product choices over more than 45 days. To manipulate processing 
mode, half the participants saw the products presented in the form 
of pictures during the product-choice stage, whereas the other half 

saw the products in terms of their names. This manipulation was 
based on the notion that pictures tend to elicit greater emotional 
processing than names (Hsee and Rottenstreich 2004).To examine 
the degree of consistency in participants’ choices, we compared 
the number of transitivity violations that participants made across 
conditions (Kendall and Babington Smith 1940). That is, given a 
set of any three products A, B, and C, a transitivity violation occurs 
when participants choose A over B, B over C, but C over A, hence 
leading to a (intransitive) preference cycle. The more violations 
participants made, the more inconsistent were their preferences. 

A 2x2 ANOVA of the number of transitivity violations partici-
pants made revealed a similar pattern to that in experiment 1: there 
was a marginally significant main effect of time-frame, a significant 
interaction between time-frame and product-representation, but no 
main effect of product-representation. Again, whereas short-term 
participants who saw the products in terms of pictures made fewer 
transitivity violations than those who saw the products in terms of 
names, long-term participants who saw the products in terms of 
pictures made more transitivity violations. 

Together, these results suggest that emotional processing 
and cognitive processing can have opposite effects on preference 
consistency depending on the amount of time between decisions.

“When and Why Having More can Feel Worse than 
Having Less”

Haiyang Yáng, INSEAD, Singapore
Ziv Carmon, INSEAD, France

It is commonly believed that having more physical posses-
sions (e.g., houses, furniture, cars) or engaging in more experiential 
consumptions (e.g., vacations, shows, dates) can bring more sat-
isfaction. This belief is one reason consumers whose basic needs 
are satisfied, strive to and indeed consume more. In this research 
we propose that having more can dampen rather boost satisfaction, 
and offer an explanation for this phenomenon. 

Whether an option is considered singularly or along with other 
options can significantly affect choices. For example, choosing 
between comparable options, rather than whether or not to choose 
one, can induce conflict and reduce choice probability of either 
option (Tversky and Shafir 1992). Building on such findings we 
propose that over the same duration, having multiple goods in the 
consumption set can be less satisfying if each good shares with 
other goods one or more features on which it is less attractive.

The notion that people often spontaneously contrast compa-
rable objects at an early stage of cognitive processing and with 
minimal cognitive resources (see e.g., Wedell 1994) suggests that 
when consuming comparable goods, consumers may spontaneously 
contrast the consumption experiences. Consider, for example, a 
consumption set of two goods X and Y, each with two attributes α 
and β, and each yielding a similar level of overall satisfaction when 
consumed singularly over the same duration. When α

x
 is equal to α

y
 

and β
x
 to β

y
, comparing X with Y is unlikely to lead to dissatisfac-

tion; thus consuming both X and Y will produce higher satisfaction 
than just one of the goods. When α

x
 is larger than α

y
 and β

x
 than 

β
y
, the comparison, due to the shift in the reference point, may 

increase satisfaction derived from consuming X and decrease it for 
Y; but the total satisfaction derived will be higher than consuming 
only one of the goods. However, when α

x
 is greater than α

y
 but β

x
 

smaller than β
y
, comparing X and Y can result in dissatisfaction, as 

both goods appear deficient on the respective dimensions. When 
the dissatisfaction is sufficiently large, consuming both goods can 
thus be less satisfying than consuming just one. Furthermore, given 
that consumers with a maximizing tendency regularly seek the best 
option (Schwartz et al. 2002) and that contrasting attributes makes 
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the imperfections of both goods salient, maximizers more than 
satisficers, are likely to experience negative impact of having more.

We tested these predictions in two studies. In the first experi-
ment, participants were randomly assigned to one of three consump-
tion set conditions (good1, good2, or both). Building on Hsee and 
Leclerc (1998), we asked participants in the both-goods condition 
to imagine consuming two goods jointly (for possessions such as 
framed photographs) or sequentially (for experiential goods such 
as movies), and those in the single-good conditions to imagine 
consuming the one good; participants then indicated how satisfied 
they were overall with the consumption. As predicted, consuming 
both good1 and good2 jointly was less satisfying than consuming 
either one singularly. In experiment 2, we extend and replicate 
the prior experiments by assessing the consumption experiences 
with measures of pleasure equivalence (cf. Carmon and Ariely 
2000; e.g., “How many M&M chocolate candies do you need to 
consume to achieve the same amount of pleasure”), and utilizing 
the Maximization Scale (Schwartz et al. 2002). As expected, we 
found a significant interaction effect—participants’ maximization 
tendency significantly moderated the negative impact of having 
more. A field study examining consequences of having more pos-
sessions (e.g., houses, furniture, cars) or more experiences (e.g., 
vacations, shows, spouses, dates) in the ‘real-world’ is in progress. 

To explore a boundary condition, we predicted that when 
participants elaborate on the difference between owning one versus 
both goods and thus assess the consumption more holistically, they 
will be less dissatisfied with having more. We tested this prediction 
in experiment 4. We asked a group of participants in the both-goods 
condition to rate how dissatisfied they would be if they didn’t own 
one of the goods, before completing other dependent measures. As 
predicted, these participants reported a higher level of satisfaction 
than those did not receive the manipulation question. 

Overall, the results of the four studies shed light on an explana-
tion for the negative impact of having more, and establish a bound-
ary condition on the link between consumption and satisfaction. 

“Set and Option Attractiveness as Moderators of the ‘Too 
Much Choice’ Phenomenon”

Leilei Gao, Chinese, University of Hong Kong, China
Itamar Simonson, Stanford University, USA

The “too much choice” phenomenon has received a great deal 
of attention in the past two decades. Large assortments were found 
to associate with greater decision difficulty, weaker preference, and 
greater likelihood of choice deferral (e.g. Iyengar and Lepper 2000; 
Schwartz 2004; Chernev 2003). In this research, we propose that 
the presence or absence of the “too much choice” phenomenon 
depends on the interplay between assortment size and the order in 
which consumers make the “whether to buy” and “which option 
to buy” decisions. 

Large assortments generally represent situations where the 
choice set is attractive in general, but making a selection among 
options is rather difficult. Hence, if consumers are initially asked 
to select an option from the set, decision difficulty tends to reduce 
preference clarity and result in higher likelihood of choice defer-
ral. However, in real-world purchase situations, consumers not 
only choose an option from a given assortment, they also consider 
whether or not to buy from the assortment (store). A typical purchase 
decision is twofold: “whether to buy” and “which option to buy”. 
Although both decisions may be made simultaneously, sometimes 
the consumer first identifies an attractive option and then considers 
whether he or she actually needs it (a process that can be classified 
as a “select-buy” decision); in other situations, the consumer may 

first make a tentative decision to buy and then focus on making 
a selection from the available options (a “buy-select” decision).

We propose that the degree of the initial emphasis placed on 
either the buy/no-buy or option selection decision is important, 
because these decisions tend to be driven by different criteria. When 
the option selection decision is considered first, the attractiveness of 
the option selected relative to the available alternatives is the main 
driver of the decision to buy. If the selection can be easily made 
(such as when the assortment size is small), then the consumer 
is more likely to purchase the option selected. Conversely, when 
the decision about whether to buy from a given set of options is 
emphasized initially, the consumer is likely to first “eyeball” the 
set to determine whether an attractive option is likely to be found 
within it. When a shopper engages in a more holistic processing of 
the set, it is the overall attractiveness of the option set, rather than 
the differences among the options within it, that is likely to loom 
large, with the identification of a specific choice left until later. 
Accordingly, any cues suggesting that the option set is generally 
attractive and contains options that may be worthy of selection (e.g. 
large assortment) are expected to increase the likelihood that the 
consumer will make a tentative or even irreversible commitment 
to purchase.

Study 1 was designed to test this basic proposition. Study 
participants were randomly presented with a large or small set (10 
vs. 50 options) of jelly beans. In the select-buy sequence group, 
participants first selected a jelly bean flavor and then indicated 
whether they would prefer to receive one pack of jelly beans or $1 
as a reward. Those in the buy-select sequence group were asked the 
same questions, but in reverse order. Our findings demonstrate that, 
the negative correlation between the number of options and choice 
likelihood is only observed when consumers focus initially on the 
option selection decision. Conversely, the probability of making 
a purchase is significantly enhanced as the number of options in 
the set increases when consumers focus initially on the decision 
whether to purchase. 

Study 2 extended this investigation into a different product 
domain (i.e. chocolates) and employed a 2 x 2 between-subject 
manipulation of overall asset attractiveness and relative option at-
tractiveness. In particular, beyond the large and small assortments 
presented to our participants, we created a third condition where 
products in the large assortment were grouped into meaningful 
categories to reduce selection difficulty; we also created a fourth 
condition where we blurred product information in the small assort-
ment to increase selection difficulty. The results suggest that purchase 
likelihood is primarily determined by the overall attractiveness of a 
choice set when the “whether” question is emphasized early in the 
decision process, and by the relative attractiveness of the individual 
options within it when the “which” question is privileged. The 
greatest likelihood of a purchase occurs when both the overall set 
is attractive and making a selection is relatively easy. 

Studies 3 and 4 extended our investigation to another important 
choice domain- the asymmetric dominance effect. Consistent with 
our general proposition and the earlier studies, the findings of studies 
3 and 4 show that an initial focus on the decision whether to buy 
greatly reduces or eliminates the effect of asymmetric dominance 
in the choice set. Thus, the decision context and choice set context 
interact and are mutually dependent.

Finally, in a study to examine participants’ thought protocols, 
we show that when asked to make an option selection decision, 
participants elaborated more on the relative attractiveness of in-
dividual options in the set. Conversely, following a “whether to 
buy” decision, participants’ thoughts focused on more the overall 
attractiveness of the option set and their needs/wants for the product 
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category. In addition, the decision “whether to buy” or “which one 
to buy” only affects the type of thoughts rather than the number 
of thoughts provoked by the purchase situation, hence providing 
further support to our hypotheses. 


