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Abstract

Pricing a product is one of the most important decisions an organization can make. Marketing research has
developed several different approaches to price optimization. They include direct methods such as estimation
of willingness to pay, indirect methods such as Gabor-Granger and van Westendorp techniques, and prod-
uct/price mix methods such as various discrete choice models. All of them are widely used in practical mar-
keting research for evaluation of optimal prices for different products and product innovations. This work
describes and compares several main of these approaches.
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1. Introduction

One of the hardest decisions an organization has to make
is how to price its products. Price a product too low and
you may not cover your costs or generate profits. Price
the product too high and potential customers never turn
into paying customers. Pricing strategies help a manager
to answer such questions as:

e How should I price my product?

e How much will sales fall if I increase my price?

e To whom would your product lose market share to if
price changes appeared?

o Are there price thresholds?

e Should I price products differently to achieve maxi-
mum sales of the entire line?

Marketing research has long recognized the impor-
tance of price optimization. Survey research can help
explore those pricing questions. Survey pricing evalua-
tion can be thought of as a continuum that moves from
quick and easy but less precise to complicated but more
accurate methods. Among these methods are:

e Direct methods, including willingness to pay (WTP),
or what price would you pay eliciting, and incen-
tive-aligned WTP techniques

e Indirect methods, such as Gabor-Granger, traditional
and extended van Westendorp models

e Product/Price Mix methods, such as Discrete Choice,
and Advanced Choice Models.

In fact, some of the best known econometricians have
developed techniques to address these problems. For in-
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stance, Clive W. J. Granger, Nobel Prize winner in eco-
nomics in 2003, is best known for his numerous papers
and books on econometrics and time-series analysis. An
area of his research that is less known was done in
collaboration with André Gabor on a pricing model
project for the Nottingham University Consumer Study
Group in the 1960’s. Granger recalled in [1]: “During
this period I was also involved with André Gabor on
some practical price research. To get data to test our
theories and estimate models, we arranged with local
supermarkets to conduct experiments in which we altered
prices of popular products and recorded the change in
sales. I believe that more economic micro-theory could
be better tested by doing real world experiments rather
than believing such an approach is impossible”. Indeed,
their collaboration had been prolific and together they
created the method now known as Gabor-Granger (or
GG-models) price modeling [2-15]. Most of their work
has also been presented in a special issue [16], and in-
corporated into the monograph [17] where Granger wrote
the mathematical appendix. As noted in [17], the au-
thors’ approach can be traced back to earlier work by
Scitovsky [18], and even more to the French school’s
development on the so called “psychological price” pre-
sented by Stoetzel [19], Adam [20], and Fouilhé [21]
(republished also in [22]). These works probably were
inspired by the ideas of measuring subjective probability
of a “would-be bought” product, developed at that time
in game and utility theories [23]. The Nottingham group’s
GG-models [2-15] subsequently have been applied in
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numerous marketing research projects in different com-
panies and countries. The GG-models have been used by
other researchers as the foundation for other pricing op-
timization approaches. A popular technique based on
GG-models (a development of approaches [2,8]) was
created by Dutch economist Peter H. van Westendorp
(VW-model) and called price sensitivity meter [24].

GG-models are based on data elicited from respon-
dents on their willingness to pay for a product innovation,
a service, or concept at various price points. The ap-
proach is somewhat limited as price is not always a con-
scious variable, competitive price awareness isn’t always
high, and pricing often varies across distributors. In spite
of these limitations, GG and VW techniques are popular
due to the nature of their convenient descriptive data
analysis and visualization especially when compared to
numerous other more theoretically based price and cost
models (see, for instance, [25-30]). These models serve
as “workhorse” instruments in marketing research for
empirical pricing of concepts and products (for instance,
[31-35]).

In this work we consider some main features of the
direct, indirect, and discrete choice models for finding
optimal prices. The paper is organized as follows. Sec-
tion 2 describes the direct price techniques, Sections 3
and 4 concern the indirect methods of Gabor-Granger
and van Westendorp, respectively. Section 5 considers
discrete choice models, and Section 6 summarizes.

2. Direct Price Techniques

Direct methods are based on willingness to pay (WTP)
estimation. A simplest approach to pricing research con-
sists in asking the consumers to directly state their WTP
for a specific product through an open-ended question
format. The respondents answer to the question: What is
the highest price you would be willing to pay for product
X? An example of the elicited results is presented in
Figure 1.

A modified version of WTP is called incentive-aligned
WTP in which participants are obligated to purchase a
product if the price drawn from a lottery is less than or
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Figure 1. Percent of respondents profiled by the price of a
product.
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equal to his/her stated WTP [36]. Since real money is on
the line, respondents have incentive to give realistic
stated WTP. Obviously, this approach only works in
special circumstances.

Among the advantages of the direct methods are their
suitability for new products, easy to collect, and little
prior knowledge required from the respondents. But
these methods suffer serious disadvantages. Particularly,
it was observed that respondents often overstate their
price sensitivity. Also, though a little prior knowledge is
typically required, if the new product concept is very
unusual, respondents may not have any notion what price
range is appropriate.

3. Gabor-Granger Indirect Price Models

Indirect methods are generally more accurate than direct
methods as respondents are faced with more realistic
scenarios. These methods are quick and simple to ad-
minister and also derive information on why respondents
chose not to buy a product.

One such method that is widely recognized and used
in the marketing science industry is the Gabor-Granger
approach. It is a convenient and practical pricing tech-
nique to determine the highest price a respondent is
willing to pay for a given product. In this approach, a set
of price levels to test are first determined. Then a sample
of respondents is gathered and the product is described to
each respondent with a randomly chosen price from the
predetermined list attached. The respondent is asked her
willingness to purchase the product at that given price
(for instance in a 5-point scale ranging from definitely
would purchase to definitely would not purchase). If the
respondent is willing to purchase the product at that price,
the product is shown again but this time with a randomly
chosen higher price from the predetermined price list and
her willingness to purchase asked. If the respondent is
not willing to purchase the product at the first price
shown, the product is again shown to her but with a ran-
domly chosen lower price from the predetermined list
and her willingness to purchase elicited. This pattern is
repeated several times with lower and higher prices taken
from the predetermined price point list until the highest
price point a respondent is willing to pay is determined.

GG-model is suitable for a new product development.
It aims to establish maximum price each respondent is
willing to pay for a given product using a series of pre-
determined price points, usually 5 or 7 of them. For ex-
ample, a scheme of data eliciting can be presented by th
graph shown in Figure 2, where a set of prices $3, $4,
$4.5, $5, $6 is used.

A demand curve can be generated by calculating the
cumulative frequency distribution of the highest prices
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Would you buy this product at $5?

at $3? at $6?

Done — won’t buy at at $4? at $5.5?

lowest price

Done —will buy at highest
price $6

Figure 2. Gabor-Granger scheme of price eliciting.

respondents are willing to pay for a given product. An
example with a real data from a marketing research pro-
ject is presented in Figure 3.

By multiplying each price point by its corresponding

demand it is possible to consider the corresponding
revenue curve—an example is given in Figure 4. The
revenue curve can be used to determine an acceptable
price which maximizes a projected revenue value. Addi-
tional curve of a possible loss from optimal revenue is
presented in Figure S.

The results of GG-modeling can be summarized in the
numerical Table 1.

The method described above corresponds to just one
of several different GG models which are applied when
pricing established products ([17], ch. 14). Another
variation of the GG model is to simply ask respondents
the highest price they would agree to pay and the lowest
price they would find acceptable before suspecting a
poor quality product. This approach does not assume a
respondent buys at a single given price, but that lower
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Figure 3. Gabor-Granger price model — the demand curve.
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Figure 4. Gabor-Granger price model—the revenue curve.
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Revenue Loss
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Figure 5. Gabor-Granger price model—the loss from optimal revenue curve.

Table 1. The results of Gabor-Granger price modeling.

RESULTS SUMMARY

Max Projected Revenue

(per person/year) $33.19
Optimal Price $3.99
MAX Feasible

Recommended price $4.19
Price Demand
$3.99 68.6%
$4.99 46.2%
$5.99 27.8%
$6.99 13.4%

Maximum revenue across the
price range tested

Price corresponding to max revenue

Highest price at which loss from maximum
revenue does not exceed 10%

Unit Revenue % loss for optimal revenue

$33.19 0.0%

$18.54 —44.1%
$9.48 —71.4%
$4.75 —85.7%

assumes one unit purchased per visit.

prices are also acceptable (which can correspond to the
case of the so called Giffen goods [37]). To analyze such
data, a frequency distribution of the willingness-to-buy is
constructed—a concave curve of reach percentage of the
respondents agreeing to buy the product at that price [17]
(ch. 12). Among the advantages of the GG-models, we
can mention that it is simple and easy to complete the
data eliciting and analysis, and the checked prices are
clearly isolated. So it best suited for pricing situations
that are later in the product development cycle and the
clients have a clear idea of range of prices they want to
use. Among the weaknesses of this approach are some
bias towards overstating price and lack of context.

4. Van Westedorp Price Sensitivity Models
An extension of the above described techniques is the

van Westendorp (VW) “psychological price” modeling
specifically focused on finding an acceptable price as a
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quality indicator. The VW approach takes into account
concerns about low prices possibly indicating low quality
as well as too high pricing. It is suitable for new product
development, and it aims to establish limits of price elas-
ticity, or price thresholds. The VW approach is based on
the assumption that reasonable prices exist for consumers
in every category and for each perceived level of quality
within a category. Consumer price decisions are made by
balancing value against price; and there is an upper and
lower bound to the price a consumer will pay for a pro-
duct or service. Data elicited in the VW process consists
in the answers to four indirect questions to calibrate price
from different perspectives: Cheap—at what price does
this product start to seem cheap to you, that is, when
does it start to seem like a bargain? Expensive—at what
price does this product start to seem expensive to you?
Too Cheap—at what price does this product become too
cheap, that is, so cheap that you would question its qua-
lity and not buy it? Too Expensive—at what price does
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this product become too expensive, that you would not
consider buying it? For each of the four price questions
the cumulative frequencies are plotted against the current
price on the same graph (but the Too Cheap and Expen-
sive curves are displayed in the reversed direction)—see
Figure 6.

The intersection of the reversed Too Cheap curve with
Cheap curve according to VW is called the point of
“marginal cheapness”. The intersection point of the re-
versed Expensive curve with Too Expensive curve is
called “marginal expensiveness”. The range between these
two points shows the area of the price acceptable for
most consumers. The intersection of the Cheap and the
reversed Expensive curves also correspond to the “indif-
ference price” point, where there are an equal number of
respondents for both these questions. The intersection of
the reversed Too Cheap and Too Expensive curves de-
fines the point of “optimal pricing”. Among the advan-
tages of this traditional approach—it permits to avoid
imposing price points on respondents, it best suited for
pricing situations that are very early in the product de-
velopment cycle and the client doesn’t really have a clear
idea of the price range to play in, it also is simple and
easy to complete. On the other hand, respondents often
overstate their price sensitivity, results can be unstable as
even small changes in the sample can results in large
changes in the price curves, and the range of acceptable
prices can be quite large.
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To overcome these problems, the extended VW ap-
proach (EVW) had been elaborated where the VW data
can be considered in statistical regression modeling via a
set of ordinal logistic regressions [35]. If to use only two
questions on lower and higher prices, VW model reduces
to GG model of price as quality indicator ([17], ch. 12
and analytical appendices). Statistical modeling sug-
gested in [35] can be seen as a developed approach de-
scribed in [17]. In EVW we get much more exact ac-
ceptable price estimates (the max reach of the OK curve),
estimate confidence intervals for significance testing, and
considering the OK price perception probability along
with the probabilities of the other shares we can estimate
acceptable prices for a variety of scenarios. The pricing
analysis provides estimates of both share of consumers
and revenue. The EVW can be adjusted to a broad span
of products. First, researchers can set the range of prices
acceptable. This approach is most relevant when the tar-
get price is known in advance. A second approach is to
let respondents set the price range: it enables consumers
to fully express their price expectations, without any di-
rection, resulting in a wider range of prices. Finally, re-
spondents can evaluate manufacturer-chosen price points:
the concept shown to respondents is priced; then they are
asked the price sensitivity questions. The first two alter-
natives are usually preferred in practice.

An example of the probabilities profiled by prices is
shown in Figure 7 and in Table 2.
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Figure 6. Traditional van Westendorp cumulative frequencies.
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Figure 7. Extended van Westendorp price probabilities.
Table 2. The results of extended van Westendorp price modeling.
. Lower 95% Upper 95%
Share Reach Price Confidence Price Confidence Price
Ok 69.00% $10.80 $9.92 $11.68
Bargain 50.27% $4.50 $4.16 $4.84
Premium 25.87% $20.00 $19.16 $20.84
Ok + Bargain 86.52% $8.10 $6.93 $9.27
Ok + Premium 79.69% $12.50 $11.21 $13.79
Ok + Bargain + Premium  90.85% $9.50 $7.82 $11.18

5. Product/Price Mix Models

The next step for finding optimal prices is presented by
various pricing techniques used in conjoint and discrete
choice models (DCM) [38-43]. A simple DCM with
price the sole variable, the so-called price challenger, is
described in [34]. General conjoint and DCM methods
typically include additional variables taking into account
covariates of brands, size, demographics, etc. DCM is
best in the situations when simulating immediate res-
ponse to competitive offerings, especially brand and
price studies, decisions are made on the basis of rela-
tively few, well-known, concrete attributes, consumers
make these decisions on the basis of competitive differ-
ences among attributes given, and we want to account for
possible interactions between levels of different attri-
butes. This is a realistic approach mimicking actual
choices people are faced with in the store.

DCM studies for pricing can be performed as follows:

Copyright © 2011 SciRes.

Ask a person to choose among competing products at
different prices. Change the prices and/or product attri-
butes and ask the respondent to choose again, etc. With
such a data we build a model to predict the likelihood
that a person will choose a specific product given the
relative prices of the products in the test. Respondents
are shown multiple scenarios at a time (task) and asked
to pick the one they would choose/purchase. Through
experimental design, balanced (orthogonal) sets of choice
tasks are produced. Typically, 12 - 15 tasks are evaluated
by each respondent. The advantages of this approach: it
is reflective of “real world” marketplaces with competing
products; it can accommodate conditional variables;
brands can be customized to match market reality; it
avoids impossible combinations and is easy to administer;
it can capture interactions more efficiently than a full-
profile design. Among the limitations, we can mention
that it is impossible to handle too many attributes (8-ish
at a max), to truly predict preference share (not market
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share), this approach assumes same awareness and dis-
tribution, and the results are based on calibration which
uses several assumptions that may not be realistic. Ad-
vances in DCM for pricing utilize only price changes
have been shown to accurately reflect actual price elas-
ticities in the market. Choice models with thresholds
accurately predict in-market price elasticities and in fact
seem to always increase model accuracy. Modern non-
compensatory models started to make headway. Non-
compensatory decision making is driven by a rule by
which positive evaluation of an attribute does not com-
pensate for a negative evaluation of the same object on
some other attribute. Some non-compensatory models
include lexicographic and disjunctive/conjunctive cut off
models.

6. Summary

Pricing research is one of the core methodologies in cus-
tom research. There are a multitude of approaches one
can take and the exact method we recommend depends
on the particular circumstances of the request. We de-
scribed main features of Gabor-Granger, van Westedorp,
and product/price mix models, their specifics and areas
of the application in practical marketing research for
evaluation of optimal prices for different products and
concepts. Direct/indirect methods are not the most accu-
rate pricing techniques; they cannot really factor in
competitive effects but only consider each product in
isolation. The discrete choice techniques are much more
flexible and accurate because they try to replicate real
market conditions as close as possible, but on the other
hand—they are complicated and require nearly always a
separate study because of the data setting and the needed
intensive design support. The GG and VW models can
also be used for each set of fixed covariates and produce
an optimal price which then can be compared across all
these combinations. It is the reason that the Gabor-
Granger and van Westedorp models are widely used in
practical marketing research for express analysis of op-
timal prices for different products and concepts.
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