
 

 
 
 
 
ASSOCIATION FOR CONSUMER RESEARCH 

 
Labovitz School of Business & Economics, University of Minnesota Duluth, 11 E. Superior Street, Suite 210, Duluth, MN 55802 
 
 
Magnitude Representations Underlie Valuations of Prospects

Dan Schley, Ohio State University, USA 
Ellen Peters, Ohio State University, USA 

 
Research has demonstrated that individuals exhibit curvilinear relations between objective numbers and subjective number

representations. In the current article we demonstrate that an individual’s ability to “value” money, goods, and services depends

critically upon their ability to perceive differences in the numeric magnitudes of the money, goods, and services.

 
 
[to cite]:

Dan Schley and Ellen Peters (2013) ,"Magnitude Representations Underlie Valuations of Prospects", in NA - Advances in

Consumer Research Volume 41, eds. Simona Botti and Aparna Labroo, Duluth, MN : Association for Consumer Research.

 
[url]:

http://www.acrwebsite.org/volumes/1015638/volumes/v41/NA-41

 
[copyright notice]:

This work is copyrighted by The Association for Consumer Research. For permission to copy or use this work in whole or in

part, please contact the Copyright Clearance Center at http://www.copyright.com/.

http://www.acrwebsite.org/volumes/1015638/volumes/v41/NA-41
http://www.copyright.com/


725 
Advances in Consumer Research

Volume 41, ©2013

Magnitude Representations Underlie Valuations of Prospects
Dan R. Schley, The Ohio State University, USA
Ellen Peters, The Ohio State University, USA

EXTENDED ABSTRACT
In his original conception of expected utility, Daniel Bernoulli 

(1738; 1954) proposed that individuals generally have diminishing 
marginal utility (DMU). Much in the same way that an additional 
spoonful of sugar provides a smaller additional taste sensation than 
the previous spoonful of sugar (i.e., satiation), an additional dollar 
of wealth provides a proportionally smaller additional utility than 
the previous dollar. Current conceptualizations of DMU suppose that 
consumers simply value additional dollars of wealth less. Rather, we 
suggest that consumers are simply less sensitive to greater numeric 
magnitudes.  In the current article we demonstrate that an individu-
al’s ability to “value” money, goods, and services depends critically 
upon their ability to perceive differences in the numeric magnitudes 
of the money, goods, and services.

Previous research in numerical cognition has demonstrated that 
individuals have curvilinear representations of magnitude (Dehaene 
et al., 2008; Furlong and Opfer, 2009; Siegler and Opfer, 2003; Opfer 
and Siegler, 2007; Siegler, Thompson, and Opfer, 2009; Birnbaum, 
1974; Anobile, Cicchini, and Burr, 2012; Peters et al. 2008). Al-
though an individual may know that 1,000 is 10 times as large as 100, 
their subjective representation of 1,000 is often much less than 10 
times as large as their subjective representation of 100. In the current 
article, we propose that the extent of DMU may be related to how 
individuals represent numeric magnitudes. In particular, we suggest 
that a gain of $1,000 may not be perceived as ten times as beneficial 
as a gain of $100 because the magnitude of “1,000” is not perceived 
as ten times as large as the magnitude of “100”. Across three studies, 
we tested this hypothesized relation in a riskless paradigm, a risky-
choice paradigm, and in a consumer judgment paradigm.

In all studies we assessed participants’ magnitude representa-
tions by using a task taken from Siegler and Opfer (2003). On each 
of 11 screens participants were randomly presented a number (e.g., 
268) and asked to indicate its position on a line anchored at 0 and 
1,000. This task allows us to investigate participants’ sensitivities to 
numeric magnitudes and compare these to their sensitivities to con-
textualized quantities (e.g., an amount of money).

Study-1 participants (N=76) indicated their Willingness to 
Drive (WTD) for 12 dollar values ($5, $10, $15, $20, $30, $40, $50, 
$60, $70, $80, $90, $100) presented in random order. The WTD mea-
sure asked participants to indicate the furthest distance they would be 
willing to drive (roundtrip) to receive a specified amount of money; 
as this is a common consideration for individuals (e.g., driving to 
take advantage of a sale).

We built a log-log multilevel (MLM) model predicting WTD 
with the dollar amounts; the coefficient between these two variables 
represents the exponent parameter in the value function. The ex-
ported coefficient, b = .87, t(68) = 8.64, p < .0001, was less than 1, 
indicating DMU (i.e., concave value functions). 

In support of our hypothesis, the results also indicated an inter-
action between objective dollar amounts and participants’ magnitude 
representations in WTD predictions, b = 0.09, t(68) = 2.34, p = .02, 
controlling for numeracy, gender, age, education, and income. Par-
ticipants with more linear magnitude representations exhibited more 
linear value functions (i.e., less DMU) than those with less linear 
magnitude representations. 

In study 2 (N = 99) we assessed participants’ value functions 
with a more conventional risky-choice paradigm. We used the DEEP 

program for measuring prospect theory parameters (Toubia et al., 
2012). On each of 16 trials, participants indicated their preference 
between two gambles. Results indicated a mean value function expo-
nent parameter of b = .68, t(90) = 26.02, p < .0001, indicating DMU. 
Consistent with our hypothesis, participants with more linear magni-
tude representations exhibited more linear value functions (i.e., less 
DMU) than those with less linear representations, b = .07, t(90) = 
2.34, p = .02. 

In the previous two studies we demonstrated that a participant’s 
ability to value prospects depends critically upon their ability to per-
ceive the magnitude of the prospect they are valuing. The goal of 
study 3 was to extend this paradigm in an attempt to account for a 
well-known phenomenon in consumer pricing perceptions – the dif-
ferential influence of relative and absolute discounts. 

Participants (N = 201) in study 3 indicated their WTD for 16 
sale prices: four discount levels (10%, 15%, 20%, 25%) at four dif-
ferent price levels ($10, $50, $150, $400). In addition, participants 
were randomly assigned to see either relative discounts (e.g., was 
$150, now 20% off) or absolute discounts (e.g., was $150, now $30 
off). We hypothesized that relative discounts inhibit consumers’ abil-
ity to represent the magnitude of the discount. Given the relationship 
between magnitude representations and valuation, we also hypoth-
esized that relative discounts would produce greater DMU for dis-
counts (i.e., more curved value functions). 

Results confirmed our predictions. First, greater relative dis-
counts were related, in one analysis, to less linear magnitude rep-
resentations, b = -1.12, t(199) = 13.72, p < .0001, and, in a second 
analysis, to less linear value functions, b = -0.10, t(199) = 3.10, p 
= .002. When the magnitude-representation scores were introduced 
into the model predicting DMU, participants with more linear magni-
tude representations exhibited more linear value functions, b = 0.14, 
t(198) = 5.23, p < .0001 and the influence of the condition variable 
became non-significant, b = 0.05, t(198) = 1.28, p = .20. Thus the 
influence of discount frame was mediated by magnitude representa-
tions, bIndirect = -0.16, CI [-0.21, -0.10].

The primary contribution of this article is the demonstration 
that the ability to represent abstract numeric magnitudes underlies 
how consumers value different prospects. That is, a consumer’s abil-
ity to “value” money, goods, and services depends critically upon 
their ability to perceive differences in the magnitudes of the money, 
goods, and services. Prior conceptualizations of DMU assumed that 
consumers value additional units less than preceding units. Our re-
search suggests that consumers are simply less sensitive to greater 
numbers of units. This interpretation has rather stark implications for 
the conceptualization of risk aversion an intertemporal choice, and 
provides several novel avenues for consumer research.
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Table 1: Summary . Multiple regression models predicting the 
shape (i .e ., exponent parameter) of participants’ value functions 

for Studies 1-3
Study 1 Study 2 Study 3

Estimate
(SE)

Estimate
(SE)

Estimate
(SE)

Intercept 0.874***
(0.024)

0.684***
(0.017)

0.354***
(0.015)

Magnitude-
Representation Score

0.091*
(0.038)

0.068*
(0.029)

0.078*
(0.032)

Numeracy 0.019
(0.015)

0.002
(0.012)

0.023*
(0.009)

Gender 0.001
(0.054)

-0.045
(0.039)

-0.067
(0.032)

Age -0.001
(0.002)

0.000
(0.002)

0.001
(0.001)

Income -0.020
(0.022)

-0.005
(0.015)

-0.002
(0.013)

Education -0.008
(0.021)

-0.002
(0.015)

0.001
(0.013)

Relative Versus 
Absolute Discount
(Condition Variable)

-0.008
(0.046)

Whereas the MLMs described in the text (studies 1 and 3) are more 
appropriate analyses, the analyses presented in the table are more easily 
interpretable. The above reported analysis for study 1 was conducted in 
the same manner as described in study 3 (i.e., exporting a value function 

exponent parameter for each participant).
*** p < .0001
**   p < .001
*    p < .05


