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Reference price is an internal standard against which the actual price of a product or brand is
judged (Monroe 1973). It is an established concept in marketing and consumer research literature.
Numerous articles on the topic of reference price have been published in marketing journals and
presénted at marketing conferences. The underlying premise is that consumers do not response to price
absolutely, but only relative to reference price when they consider prices (Thaler 1985). Recent studies
on pricing research have been devoted to analyze the effects of reference price on various consumer
purchase decisions (e.g. Biswas and Blair 1991; Jacobson and Obermiller 1990, Putler 1992, Urbany
and Dickson 1990). Some of the effects have been empirically generalized (Kalyanaram and Wincf
1995). For an excellent review of this topic, we suggest the reader to refer Mazumdar, Raj, and Sinha
(2005).

In the recent studies, researchers have pointed out the importance of accounting for consumer
heterogeneity in the analysis of reference price effects. They assert that ignoring consumer heterogeneity

in price responsiveness, purchase-timing, and brand loyalty may result in a bias in parameter estimates,
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which in turn lead to incorrect conclusions about the effect of reference price. For example, Chang,
Siddarth, and Weinberg (1999) find that the estimate of sticker shock (the difference between
reference price and observed price) parameter can be biased upward when purchase-timing
heterogeneity is not taken into account. Parallel to this study, Bell and Lattin (2000) show that any
cross-sectional estimate of loss aversion is confounded by the presence of unaccounted-for heterogeneity
in price responsiveness. Furthermore, Krishnamurthi, Mazumdar, and Raj (1992) found that when
mventory reaches stock-out 16\}61, brand-loyal consumer do not exhibit loss aversion whereas switchers
do.

Throughout this paper, therefore, we will shed the light on the importance of accounting for
consumer heterogeneity in the analysis of reference price. We address several issues related to the
concept of reference price in which consumer heterogeneity remain unaccounted for or has not been
accounted for properly. First, we deal with the process of the formation of reference price. We develop
a hybrid model of reference price formation in which reference price is formulized as a weighted
average of internal reference price and external reference price. The former is the one which is based
on past prices paid and the latter is the one which is based on some brands' current prices. Consumer
heterogeneity is accounted for by assuming that the weights (we call it memory parameter) could vary
across consumers and brands. Consumer characteristics are used to explain the variation. This hybrid
model is an extension of previous works by Rajendran and Tellis (1994) and Mazumdar and Papatla
(2000). Our objective here is to investigate the distribution of memory ‘parameters across consumers
and the factors that could help explain their variation.

Secondly, we introduce a choice model with heterogenecous price thresholds. Consumer heterogeneity
is accounted for using latent class model or finite mixture model (Kamakura and Russell 1989). Using
the model, consumers are divided into several segments each of which is characterized by similarity
in price responsiveness. In this study, we tried to estimate segment level price thresholds where the
estimation is conducted using grid search method.

The third issue we address here is parallel to the previous one. In the study, we model price
thresholds to be consumer specific. To account for heterogeneity, we apply hierarchical Bayes model
that link price thresholds to some consumer characteristics. Individual level parameters, including price
thresholds and market responses parameters, are estimated using Markov Chain Monte Carlo simulation.
The study is aimed at investigating individual level price thresholds and their distribution across
consumers.

In the last of the paper, we explore some managerial implications based on the information of
individual level parameter estimates of price thresholds along with market responses. We conduct a
simnulation study of customized pricing strategy to examine the effects of price discounts and price
hikes on sales and profits. The discount and hike rates are set differently with respect to individual
price thresholds. To assess the effects of the customized pricing strategy, we compare the results with

non-customized one in which discount and hike rate are set uniformly for all consumers.
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