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Pricing research shows the existence of lower- and upper-price-thresholds. However, the reason why these thresholds exist and how

they are processed in the brain remains mainly unclear. We applied functional-magnetic-resonance-imaging to investigate neural

activation-patterns that correspond to a lower-, optimal-, and upper-price-threshold. Our results showed the existence of an upper but

not a lower threshold and give some evidence for research on price perception.
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The investigation of optimal pricing has a long tradition in marketing and already yielded important contributions to our understanding 
of consumer behavior (Lowe and Alpert 2010; Mazumdar, Raj and Sinha 2005; Ofir 2004). Behavioral pricing research and theories (e.g., 
adaption-level theory, assimilation-contrast theory) have shown consumers to have lower and upper price-thresholds, represented by an 
inverted U-shaped price-acceptability-function (Helson 1964; Monroe 1973, 1990; Rao and Sieben 1992; Sherif and Hovland 1961; Winer 
1988). Whereas prices below a lower price-threshold may signal suspect product quality, prices above an upper threshold may be considered 
as too expensive (Monroe 1973). The idea of lower and upper price-thresholds and, in between, an acceptable price range, are widely accepted 
and integrated in most theoretical accounts in pricing research (e.g., Kalwani and Yim 1992; Kalyanaram and Winer 1995, Lichtenstein, 
Bloch and Black 1988; Mazumdar and Jun 1992). Moreover, recent neuroscientific studies show the effect of different price levels on brain 
activation and decision-making (Knutson et al. 2007; Plassmann, O’Doherty and Rangel 2007). 

However, the reason why consumers tend to have lower and upper price-thresholds and how the acceptable price range is processed in 
the consumers’ brain remains mainly unclear. Against this background, we applied functional magnetic resonance imaging (fMRI) in order 
to investigate if there are neural activation patterns that correspond to a lower-, optimal-, and upper-price-threshold. Based on the theories 
we assumed, that people will not only accept prices from the optimal price range more often compared to prices below or above the price-
thresholds, but that they will also exhibit different neural activation patterns during the perception of optimal versus low/high prices. 

In a preliminary study, 127 participants were asked for their individual price-settings (too cheap, cheap, expensive or too expensive) for 
different variations of one FMCG. According to van Westendorp (1976) we extracted a lower- (.88 monetary units (MU) and upper price-
threshold (.99 MU) as well as a (fictive) optimal price (.96 MU). In order to have more variance in the fMRI-study, we took the lower-price-
threshold and subtracted 5%, 10%, and 25%. Accordingly we added 5%, 10% and 25% to the upper-price-threshold. Therefore we got a 
lower threshold-range from .66 to .84 MU, an optimal range from .88 to .96 MU and an upper threshold-range from 1.04 to 1.24 MU. In our 
fMRI-study, we measured the brain activity of 29 subjects ( ageM =42.24 years; SD=4.22) during the perception of the price-product combi-
nations extracted from our preliminary study. The task-design followed Knutson et al. (2007). Thus, we first showed participants a picture of 
a product (4 seconds), followed by the price information (4 seconds), and a decision-phase where they had to indicate their purchase intention 
(1=”yes”/0=”no”). In total, participants evaluated 90 product-price combinations. The study was executed on a 3T scanner (Magnetom Trio, 
SIEMENS). The data set consisted of 36 transversal slices of 3.6 mm thickness without a gap, FOV 230 mm x 230 mm, acquired matrix 64 
x 64, that is, isotropic voxels with 3.6 mm edge length. Contrast parameters were TR=3000 ms, TE=50 ms, flip angle=90°. Within the group 
analysis a one-sample t-test was applied based on the individual contrasts of the lower price-thresholds versus the optimal prices as well as 
upper price-thresholds versus the optimal prices.

Preliminary results confirmed our assumption of an upper-price-threshold. Only 2.4% of prices within the upper-price-threshold-range 
were accepted by our participants compared to 31.5% accepted prices within the optimal range ( 2c  = 261, 277; p<.001). Also, the fMRI-
data confirmed these results. The contrasting of high prices versus the optimal price range exhibited higher activity changes in the insula, the 
DLPFC (BA46), the superior frontal cortex (BA8), the anterior and posterior cingulate cortex (ACC/PCC). Activity in the insula has often 
been associated with the “price pain” and negative emotions (e.g., uncertainty, pain, anger) (Eisenberger and Lieberman, 2004; Knutson et al., 
2007; Sanfey et al., 2003). Furthermore, our results indicate that the decision becomes more complex for prices above the upper-price-thresh-
old, because the prefrontal areas (BA46, BA8) as well as the ACC/PCC are frequently associated with reflective processes, decision-making 
and conflict monitoring (Bechara 2005; Ridderinkhof et al. 2004; Sanfey et al. 2003; Volz, Schubotz and Cramon 2005) Additionally high 
prices led to higher activity changes in regions associated with memory retrieval and semantic/visual processing such as the hippocampus or 
the inferior frontal gyrus (BA 45) (Gabrieli, Poldrack and Desmond 1998; Squire 1992). However, our results did not confirm the assumption 
of a lower threshold. Prices below the lower-price-threshold-range were significantly more accepted (64. 8%) than prices within the optimal 
range (31.5 %) ( 2c  = 193,595; p<.001). Furthermore, prices below the lower-price-threshold did not lead to activity changes in regions 
associated with negative emotions such as the insula. Rather they lead higher activity changes in the middle temporal gyrus (BA 22), and the 
caudate nucleus. These results provide some evidence that lower prices are perceived as more rewarding than optimal prices (Delgado et al. 
2003; Haruno and Kawato 2006). However, there is also no linear relationship between higher prices and activity changes in the insula. We 
only found higher activity changes in the insula for prices above the upper-price threshold. Contrasting the optimal price range versus the 
lower prices did not reveal activity changes in this brain region. 

Our results provide some evidence and are in line with research on a revision of the inverted U-shaped price-acceptance-function. Based 
on the stimulus material from the FMCG-segment in this study, it might be that the price-quality relationship is stronger when higher-priced 
products are used (Völckner and Hofmann 2007). Therefore, a lower price threshold might come into play when the price-perceived quality 
relationship is stronger. But indeed, there already exists some theoretical evidence against a lower-price-threshold: first, economic theory pre-
sumes a decreasing demand function implying that, in general, consumers find lower price more acceptable (Monroe and Lee 1999). Second, 
observation of consumer behavior in the marketplace shows that some consumers actively seek out lower prices. In fact, the discount-retail 
formats addressing these needs are often very successful. Third, the commonly used direct-questioning-method (Monroe 1990) may be inher-
ently biased, potentially directing consumers to indicate a lower price threshold when, in fact, it may not exist. The prevalent usage of this 
methodology in academic and applied research may have contributed to overlooking the possibility of the existence of only one threshold for 
some consumers or products. 



Advances in Consumer Research (Volume 39) / 793

REFERENCES:
Bechara, Antoine (2005), “Decision Making, Impulse Control and Loss of Willpower to Resist Drugs: A Neurocognitive Perspective,” Nature 

Neuroscience, 8 (November), 1458-463.
Delgado, M.R., Locke, H.M, Stenger, V.A., and Fiez, J.A (2003), “Dorsal striatum responses to reward and punishment: Effects of valence and 

magnitude manipulations,” Cognitive, Affective, and Behavioral Neuroscience, 3, 27-38.
Eisenberger, Naomi I. and Matthew D. Lieberman (2004), „Why rejection hurts: a common neural alarm system for physical and social pain,” 

Trends in Cognitive Sciences, Vol. 8 (7), 294-300.
Gabrieli, John D., Russell A. Poldrack, and John E. Desmond (1998), “The role of left prefrontal cortex in language and memory,” PNAS, 

95(3), 906-913. 
Helson, Harry (1964), Adaption-Level Theory, New York: Harper & Row.
Kalwani, Manohar U. and Chi-Ki Yim (1992), “Consumer Price and Promotion Expectations: An Experimental Study,” Journal of Marketing 

Research, Vol. 29, 90-100.
Haruno, M. and Kawato, M. (2006), “Different Neural Correlates of Reward Expectation and Reward Expectation Error in the Putamen and 

Caudate Nucleus During Stimulus-Action-Reward Association Learning,” Journal of Neurophysiology, 95, 948-59.
Kalyanaram, Gurumurthy and Russell S. Winer (1995), “Empirical Generalizations from Reference Price Research,” Marketing Science, Vol. 

14, 161-169.
Knutson, Brian, Scott Rick, G. Elliott Wimmer, Drazen Prelec, and George Loewenstein (2007), “Neural Predictors of Purchase,” Neuron, 53 

(January), 147-56. 
Lichtenstein, Donald R., Peter H. Bloch and William C. Black (1988), “Correlates of Price Acceptability,” Journal of Consumer Research, Vol. 

15, 243-252.
Lowe, Ben and Frank Alpert (2010), “Pricing Strategy and the Formation and Evolution of Reference Price Perceptions in New Product 

Categories,” Psychology and Marketing, Vol. 27, 846-873.
Mazumdar, Tridib and Sung Y. Jun (1992), “Effects of price Uncertainty on Consumer Purchase Budget and Price Thresholds,” Marketing 

Letters, Vol. 3, 323-330.
Mazumdar, Tridib, S. P. Raj and Indrajit Sinha (2005), “Reference Price Research: Review and Propositions,” Journal of Marketing, Vol. 69, 

84-102. 
Monroe, Kent B. (1973), “Buyers Subjective Perceptions of Price,” Journal of Marketing Research, Vol. 8, 460-464.
Monroe, Kent B. (1990), Pricing: Making Profitable Decisions, 2nd ed., New York: Mc Graw-Hill.
Monroe, Kent B. and Angela Lee (1999), “Remembering versus knowing: Issues in Buyers’ Processing of Price Information,” Journal of the 

Academy of Marketing Science, Vol. 27, 207-225.
Ofir, Chezy (2004), “Reexamining Latitude of Price Acceptability and Price Thresholds: Predicting Basic Consumer Reaction to Price,” 

Journal of Consumer Research, Vol. 30, 612-621.
Plassmann, Hilke, John O’Doherty, and Antonio Rangel (2007), “Orbitofrontal Cortex Encodes Willingness to Pay in Everyday Economic 

Transactions,” The Journal of Neuroscience, 27 (37), 9984-988
Rao, Akshay R. and Wanda A. Sieben (1992), “The Effect of Prior Knowledge on Price Acceptability and the Type of Information Examined,” 

Journal of Consumer Research, Vol. 19, 256-270.
Ridderinkhof, K. Richard, Markus Ullsperger, Eveline A. Crone, and Sander Nieuwenhuis (2004), “The Role of the Medial Frontal Cortex in 

Cognitive Control,” Science, 306 (5695), 443-47.
Sanfey, Alan G., James K. Rilling, Jessica A. Aronson, Leigh E. Nystrom, and Jonathan D. Cohen (2003), “The Neural Basis of Economic 

Decision-Making in the Ultimatum Game,” Science, 300 (5626), 1755-758.
Sherif, Muzafer and Carl I. Hovland (1961), Social Judgment, New Haven, CT: Yale University Press.
Squire, Larry R. (1992), “Memory and the hippocampus: A synthesis from findings with rats, monkey, and humans,” Psychological Review, 99 

(2), 195-231. 
Volz, Kirsten G., Ricarda I.Schubotz, and D. Yves Cramon (2005), “Variants of uncertainty in decision-making and their neural correlates,” 

Brain Research Bulletin, 67 (5), 403-412. 
Völckner, Franziska and Julian Homann (2007), “The price-perceived quality relationship: A meta-analytic review and assessment of its 

determinants,” Marketing Letters, Vol. 18, 181-196.
VanWestendorp, Peter H. (1976), “NSS-Price Sensitivity Meter (PSM) – a new approach to study consumer perception of price,” Proceedings 

of the ESOMAR Congress, Venice.
Winer, Russell S. (1986), “A Reference Price Model of Brand Choice for Frequently Purchased Products,” Journal of Consumer Research, Vol. 

13, 250-257.

The Effects of Mastery on Subjective Utility
Irene Scopelliti, Carnegie Mellon University, USA

George Loewenstein, Carnegie Mellon University, USA 

Motivation to achieve and to improve skills is an important characteristic of mankind and a strong driver of behavior, even if it is not 
related to any immediate physical reward. Human beings engage and put enormous amounts of effort in a wide variety of activities just to 
prove themselves they are capable of doing them and of improving their performance. In such activities, the mastery of the task appears to be 
a reward in itself, since it reflects one’s control over the environment (White 1959). Mastery motivation has been defined as a psychological 


