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This paper introduces the notion of psychology-compatible elicitations to describe those not interfering with the psychological

processes behind phenomena under study. It demonstrates it with experiments combining the uncertainty effect (valuing lotteries less

than worst outcome), presumably a System 1 phenomenon, with multiple-price-lists, an elicitation hypothesized to enhance System 2

responses.
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(1997) has shown that people judge ratios expressed with small nu-
merators and denominators (6/100) as less risky than smaller ratios 
expressed with large numerators and denominators (57/1000). These 
effects have been explained in terms of decision makers focusing 
on the “numerosity” (Pelham, Sumatra, & Myaskovsky, 1995) of 
numerators, and giving little attention to the less salient denomina-
tor (Reyna & Brainerd, 2008; Stone et al., 1997). Burson, Larrick, 
and Lynch (2009) proposed that many previous scale change effects 
could be captured under a general principle of discriminability. For 
any ratio scale, multiplying the scale by an arbitrary factor greater 
than 1 increases the perceived difference between different alterna-
tives.  By increasing the perceived difference, or discriminability, 
on that attribute, expanded scales shift preference to an alternative 
favored on that scale.   Burson et al. (2009) demonstrated that en-
hanced discriminability produced preference reversals in multi-at-
tribute choice.  In one study, two cell phone plans were expressed 
in terms of price per month and number of disconnected calls per 
1,000 calls.  Option A cost $32 per month and had 42 dropped calls 
per 1,000 calls; Option B cost $27 per month and had 65 dropped 
calls per 1,000 calls.  The small difference in price and large differ-
ence in dropped calls led the majority of subjects to favor Option 
B.  However, when the same information was presented as price per 
year ($384 and $324) and dropped calls per 100 calls (4.2 and 6.5), 
the large difference in price and small difference in dropped calls led 
the majority of subjects to favor Option A. 

This talk will present three new studies testing moderators of 
scale expansion effects:  Accountability, incentives, and expertise. 

Accountability.  We tested the effect of accountability in an 
employee evaluation task.  Subjects were asked to rate sales people 
based on two attributes:  Number of sales (expressed per week or 
per year) and number of customer complains (expressed per custom-
er or per 100 customers).  When one attribute was expanded (e.g., 
sales per year) the other attribute was contracted (e.g., complaints 
per customer).  Scale expansion was crossed with an accountability 
manipulation in which subjects had to explain their choice.  Based 
on previous research, we constructed competing hypotheses:  Ac-
countability would reduce scale-induced preference reversals by 
making subjects think harder about the information, thereby undo-
ing the effect of arbitrary changes in scale; and accountability would 
increase scale-induced preference reversals because subjects would 
use the magnitude of (arbitrary) differences to justify their choices.  
Contrary to expectations, we found no interaction between scale ex-
pansion and accountability.  As in previous studies, scale expansion 
produced a significant preference reversal; accountability had an ad-
ditional main effect, shifting preference to the employee who had 
the most sales.  This study suggests that accountability has a largely 
orthogonal effect to the effect of scale expansion. 

Incentives and expertise. We tested the effect of incentives and 
expertise in a performance prediction tasks.  Subjects were presented 
with data for 20 Major League Baseball pitchers.  The names of the 
pitchers were masked.  Subjects were given each pitcher’s rate of 
striking out a batter and giving up home runs to a batter.  Strikeouts 
predict better pitcher success and home runs predict worse pitcher 
success (as measured by a well-known statistic called “earned run 
average”).  All subjects were paid for the accuracy of their predic-
tions.  When the rate for one statistic was expanded (e.g., home runs 
per 100 innings), the rate for the other statistic was contracted (e.g., 
strike outs per batter), creating two conditions.  For each subject, 
we regressed his or her predictions for the 20 pitchers on the two 
cues to derive a weight for cue use.  We found a significant effect 
of expansion:  A cue received more weight when it was expanded 
than when it was contracted.  Incentives do not seem to be sufficient 

to eliminate the effect.  We also measured expertise in baseball us-
ing both subjective measures (self-ratings of knowledge and confi-
dence) and objective measures ( a quiz about baseball statistics such 
as “OPS”).  We found that expertise significantly moderated the ef-
fect of scale expansion.  Those with low and intermediate levels of 
knowledge were susceptible to scale effects.  However, those most 
expert weighted the two cues consistently regardless of how the sta-
tistics were scaled.  

Psychology-Compatible Elicitations: 
The Uncertainty Effect as a Case Study

ExTENDED ABSTRACT
A significant portion of consumer research has examined the 

impact on elicited preferences and judgments of employing alterna-
tive elicitation modes or frames. When studying unrelated phenom-
ena, however, consumer researchers typically choose how to elicit 
variables of interest based primarily on convenience, be it of obtain-
ing more data from a given number of participants, of arriving at 
easier-to-analyze variables, or of employing measures that are easier 
to explain to participants.

While it may be inevitable to in one way or another influence 
preferences through their elicitation, the notion of “psychology-
compatible” put forward in this paper involves elicitations that do 
not interfere with the psychological processes of interest to a study.

Psychological-compatibility is violated when elicitation mech-
anisms have asymmetric effects across conditions; when rather than 
having a main effect, such as anchoring all valuations up or down, 
the artifactual consequences of the mechanism interacts with what 
the experiment seeks to manipulate.

This paper provides a concrete demonstration of the conse-
quences of violating psychological-compatibility using the Uncer-
tainty Effect, the valuation of a lottery below its worst outcome, as 
a case study.  It shows that the otherwise robust finding disappears 
when preferences are elicited through a commonly employed mecha-
nism, the multiple-price-list, as it reduces respondents’ reliance on the 
psychological processes likely to be behind the Uncertainty Effect.

Multiple-price-list elicitations present participants with a table 
with dollar amounts listed in ascending order, and requires respon-
dents to indicate for each price if they would be willing to pay it or not 
(e.g., would you pay $1 for this mug yes/no, would you pay $1.50 for 
this mug yes/no, etc.)  They have been used for eliciting willingness-
to-pay at least since the seminal paper on the endowment effect by 
Kahneman, Knetsch and Thaler (1990).  In addition to valuations, such 
lists are also often employed to elicit time and risk preferences.

One appealing feature of the multi-price-list is that it lends itself 
to an intuitive incentive compatible design, where one of the yes/no 
decisions can be chosen at random to count for real payoffs.

For the purposes of the current paper, however, the central 
feature of the multi-price-list elicitation is the format in which it 
presents prices. Prior research has shown that presenting numerical 
stimuli side-by-side induces people to think more analytically and 
less intuitively, even on subsequent and unrelated questions (Hsee & 
Rottenstreich, 2004; Hsee, Rottenstreich, & Xiao, 2005; Zeelenberg, 
1999), and to be more sensitive to differences in magnitude or scope 
among options (Hsee, 1996; Hsee, et al., 1999). 

These findings imply that the format in which prices are pre-
sented in the multiple-price-list is likely to increase participants’ 
overall reliance on System 2, attenuating the impact of their System 
1 reactions to the stimuli being evaluated.

In addition, by providing a list of possible answers, the multiple-
price-list may induce subjects to use the range of values to construct 
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a reasonable answer (Parducci, 1965; Schwarz, Hippler, Deutsch, & 
Strack, 1985; Sudman, Badburn, & Schwarz, 1996).  For instance, 
subjects may implicitly (or explicitly) place the low and high prize 
on the table and select a number in between as their valuation of 
the lottery, effectively eliminating stochastically dominated answers 
from the consideration set. The multiple-price-list, then, may also act 
as a decision aid that bolsters the impact of System 2 on decisions.

Considering that the Uncertainty Effect is a revolutionarily im-
portant phenomenon probably caused by a System 1 process, peo-
ple’s intuitive negative reaction to risk (Simonsohn, 2010; Loewen-
stein, Weber, Hsee & Welch, 2001) and that the multiple-price-list is 
a commonly used elicitation technique conjectured here to attenuate 
the influence of System 1, the present research employs the Uncer-
tainty Effect and multiple-price-list elicitations as a case study for 
introducing the notion of psychological-compatibility.

This paper presents the results from four between-subject ex-
periments eliciting valuations for binary lotteries or for their worst 
outcome. Studies 1 and 2 replicate the Uncertainty Effect employing 
open-ended elicitations of willingness-to-pay (e.g., “what is the most 
you would pay?”), Studies 2, 3 & 4 do not replicate it using multiple-
price-list elicitations.

If, as hypothesized, this discrepant set of results is explained 
by the side-by-side presentation of prices in the multiple-price-list, 
then the Uncertainty Effect should again be replicated if one were to 
modify it and present prices one at a time rather than simultaneously.  
Studies 3 & 4 do so and do indeed again replicate the Uncertainty 
Effect.  Furthermore, consistent with the notion that the multiple-
price-list eliminates the Uncertainty Effect by affecting the System 
1 reaction to uncertainty, only the valuation of lotteries shifts across 
elicitation methods.

Making Sense of the Nonsense:  
When Are Consumers Sensitive to Magnitude 

Variation in Unfamiliar Numerical Information?

ExTENDED ABSTRACT
A broad range of consumer decisions involve judging numerical 

information in conjunction with a unit of measurement, which may 
not be familiar to consumers. Suppose, for example, that you are 
traveling in a foreign country where people use units of measurement 
that you are not familiar with. You may need to evaluate a container 
with volume 128X, a distance of 3,000Y, or a product priced at Z50. 
How do consumers judge numerical information in unfamiliar units? 

Two main streams of research provide inconsistent predictions. 
The literature on numerosity and the money illusion (e.g., Shafir, 
Diamond and Tversky 1997; Wertenbroch, Soman and Chattopad-
hyay 2007) found that consumers judge unfamiliar information by its 
face value and therefore over-use numerical information which may 
not be informative, demonstrating magnitude sensitivity. In contrast, 
research on evaluability (e.g., Hsee, Loewenstein, Blount, & Bazer-
man, 1999; Hsee & Rottenstreich, 1994; Hsee & Zhang, 2010; Kahn-
eman & Knetsch 1992) found that consumers fail to make inferences 
from numerical information with unfamiliar or hard-to-evaluate 
units when judging a single stimulus. In these studies, they do not 
use numeric information even when it may be informative, showing 
magnitude insensitivity. 

We in this research provide an account of when it is that con-
sumers do and do not utilize absolute magnitude information that is 
displayed in unfamiliar units, in order to reconcile these inconsistent 
findings. We propose that whether the numerical information is incor-
porated into judgments depends on the degree of mental salience of 
the specified units. In particular, when the unfamiliar unit is salient, the 

consumer recognizes that the information is useless and disregards the 
absolute magnitude in her evaluation. However, when the unfamiliar 
unit is not salient and instead the number is salient, she proceeds as if 
the number per se is meaningful and tries to make sense of the absolute 
magnitude and incorporate it into her evaluation. Therefore, the unit 
salience determines consumers’ magnitude sensitivity. 

We tested our predictions in a series of three studies involving dif-
ferent contexts (judgments of length, price and monetary value), and 
involving both hypothetical scenarios and real bidding behavior. We 
manipulated the salience of unite by enlarging or shrinking the rela-
tive font size of the unit (between-subjects) and demonstrated that this 
subtle manipulation can reverse consumers’ magnitude sensitivity. At 
the same time, we ruled out a list of five alternative explanations.

In the first study, participants evaluated the price of a hotel room 
in Rio. The room rate was displayed in an ad containing the numeri-
cal component of the price and a currency symbol, R. We manipu-
lated both the numeric magnitude and the relative font size in a 2x2 
between-subjects design. Half of the participants saw a label with an 
unfamiliar (fictional) currency symbol in relatively small font (unit 
salient), while the other participants saw a label with the currency 
symbol in a relatively large font (unit non-salient). Likewise, half 
of the participants saw a large-magnitude price (344) and half saw 
a small-magnitude price (138). We found that in the unit-non-salient 
condition, evaluations of the price were magnitude-sensitive but 
participants in the unit- salient condition were insensitive to price 
variation. This magnitude-sensitivity reversal occurs only for unfa-
miliar units. In a parallel study with an identical design except that a 
familiar currency symbol, $, was adopted, the reversal in magnitude 
sensitivity disappeared and, as expected, participants in both unit-
salient and unite-non-salient conditions were price-sensitive. 

In an incentive-compatible replication, participants were told 
that they would be bidding on an amount of a foreign currency, with 
the currency symbol denoted by X, and that they would find out the 
country of origin after bidding. In a 2x2 between-subjects factorial 
design, participants bid on either X6.83 or X0.69 (representing $1 
in either Chinese Yuan or UK pounds, respectively). In the stimuli, 
either the currency symbol, X, was written in a relatively large font 
(unit salient) or in a relatively small font (unit non-salient); the re-
maining information was in a small (normal) font. The BDM proce-
dure was adopted to encourage accurate judgments. We found that 
when the currency was salient, there was no significant difference 
in bids for the two amounts. However, when the currency was not 
salient, participants were magnitude sensitive and bid nearly $5 more 
for the larger-magnitude stimulus (X6.83) than for the small-magni-
tude stimulus (X0.69).

We replicate these findings in a third study, where participants 
made estimates based on unfamiliar units of length in which the font 
size and numeric magnitudes varied. We replicate the reversal of 
magnitude-sensitivity based on the font size when comparing moder-
ately low and high numbers (3 vs. 12).  Magnitude sensitivity for low 
unit-salience did not extend to a third pair of conditions, however, in 
which we used dramatically higher numbers in order to prompt an 
evaluation of the units.

We ruled out five alternative accounts of our findings across all 
studies. First, we found that the effect is not due to lack of attention. 
In the hotel study, for example, we asked participants to recall the 
information they saw. Data from the participants who failed to re-
call were excluded, though including their data did not qualitatively 
change the result. In addition, we found whether controlling response 
time or not, in the foreign currency study, did not moderate the ef-
fect, which rules out the explanation from system 1 intuitive think-
ing. Third, via the comparison between unfamiliar and familiar cur-


