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This paper deals with the issue of optimal price determination. Price determination is a matter of high importance in both 

the academic community and managerial practices. The aim of the paper is to present a novel method of price determination 

based on reference price. The method presented is inspired by a fuzzy sets graphical interpretation and provides an 

alternative approach to the standard product price determination problem. It uses the satisfaction of customers as well as 

product sellers to find the optimal price for particular market. The method is based on two fundamental steps. First the 

method of product perception for a single customer is developed and then the method for the whole market is derived. The 

individual changing trend of customers` willingness to pay at each price level constitutes the essence of the method 

presented. The application of the suggested method is presented via empirical data obtained from the snowboard market. 

The results have a direct impact on managerial decision-making of the seller in terms of pricing. The resultant price given 

by the analysis conducted through the suggested method allows sellers to maximize the revenues related to a particular 

product. Moreover if the seller’s goal is not to maximize revenues, but to achieve maximal market share, the price should 

be the same as the optimal willingness to pay price. These conclusions are explicitly mentioned in order to demonstrate that 

the suggested approach allows the definition of custom objectives by the seller. 
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Introduction 

The aim of the study is to present a novel method of 

price determination based on reference price. Emphasis is 

placed on the presentation of the concept that allows 

companies to maximize their turnover as well as customers 

to maximize their satisfaction with reference price on the 

selected market. In terms of the introduction to this issue, 

the theoretical background is provided.  
Price is the main driver of customer behaviour and the 

main component of brand management. Price can either 

make a brand profitable or damage it (Salamandic et al., 

2014) The level of price primarily gives information about 

the product quality and incorrect price-setting can cause a 

producer significant losses. Objectively, the evaluation of a 

product's quality depends on the market environment, taking 

into account certain demand factors like physical, aesthetic 

quality and price (Stunguriene, 2010). 

From the customer point of view, the price reflects their 

expectations of product performance (Mattila et al., 2003). 

Customers see the price level as a cue in evaluating their 

experience with a product and the price influences their 

attitude to a supplier (Varki et al., 2001).  

The seller may affect consumer perceptions about the 

price of a product and change consumer behaviour through its 

marketing decisions (Banyte et al., 2016). However, customers 

in their assessment compare if the price they should pay for a 

product is reasonable and acceptable in connection with the 

costs that sellers or producers have to pay to make a product 

(Bolton et al., 2003). If customers think that producers or 

sellers increase the price of a product to just make a higher 

profit and no additional costs where needed, they will 

consider the new, higher price as unfair (Frey et al., 1993). 

Customers which perceive a brand they are unaware of 

as being too expensive end up never buying it, while if the 

price is too low it raises suspicion about the product quality 

(Salamandic et al., 2014). In addition, consumers react 

differently to price changes. Some of them are more price 

sensitive than others.  

Reference Price 

Price can be defined as the certain quantity of money 

given by a customer to a supplier in return for a provided 

product (Schindler, 2012). The price can be distinguished as 

an objective price and a subjective price. The objective price 

is the actual price for the product sold while the subjective 

price reflecting the customer’s perception of the adequate 

price level formed by all their information about and 

experience relevant to the product.  Perception is the process 

by which people select, organise, and interpret information 

to form a meaningful picture of the world (Munnukka, 

2008). Customers encode the price in ways that are 

meaningful to them (Zeithaml, 1983).  

The subjective price correspondents with the term 

reference price and can be understood as the norm that 

serves as a neutral point for comparison, such that prices 

below it are evaluated as low, e.g. relatively inexpensive, 

and prices above it are evaluated as high, e.g. relatively 

expensive (Kalyanaram et al., 1995; Monroe, 2002). A 

correct setting of the price level is very important because 

customer price perception has a direct effect on overall 

customer satisfaction and intention to return (Rosenbloom, 

2005).  

Monroe (1973) defines reference prices as the standards 

against which the purchase price of a product is assessed. 
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Frequently reference prices are seen as a predictive price 

expectation which is created by customers’ prior experience 

and current purchase environment (Briesch et al., 1997). 

The reference price is based on consumers’ memory or 

contextual information. A similar term for reference prices 

in the relevant literature are, for instance, “perceived price” 

or “evoked price” (Rao, 1984). It is generally accepted that 

consumers compare a market price to an internal reference 

price when judging the attractiveness of the market price 

(Janiszewski et al., 1999).   

In marketing, the perceived price or reference price is 

accepted as an empirical generalization (Kalyanaram et al., 

1995).  There is evidence from a marketing and economic 

perspective that, from the customer point of view, price is a 

complex construct which is multidimensional in nature and 

not composed of only one factor. Perceived prices are 

dynamic and fluctuate over time (Winer, 1986).  

In theory, the reference price point is also seen as 

normative. A normative reference price is perceived by the 

customer as fair (Bolton et al., 1999). The fairness is defined 

not only by competitive prices but also by consumers’ 

assessment of the company's’ costs and what is regarded to 

be a normal profit (Bolton et al., 2003).  

 The other conceptualization focuses on an aspirational 

standard where the aspiration-based reference price is 

determined by the amount of money which others in a social 

group pay for the same or similar product. (Mezias et al., 

2002). 

The perception of price is important as it represents an 

extrinsic cue and provides one of the most significant kinds 

of information available to consumers within a shopping 

decision-making process (Wangenheim et al., 2007); 

(Ralston, 2003). The purchase motivation is connected with 

intrinsic, extrinsic or vs altruistic context. Consumers use 

more intrinsic motivation in private sphere. On the other 

hand, extrinsic and altruistic in public sphere (Roy et al., 

2016).   The reference price point is closely connected with 

the product quality and value for a customer (Hardie et 

al.,1993). Value in this context can be defined as a 

consumer's perception of value in the acquisition and use of 

products and services in all industrial branches. A perceived 

value is a cognitive calculation that examines the quality of 

an organisation's products and services in terms of a 

competitive context and puts this quality in relation to the 

price that a consumer has to pay to gain this quality 

(Reidenbach et al., 2006). Additional research by Monroe 

(2002) provides one of the most frequent definitions for the 

reference price in connection with the quality.  It is the ratio 

between quality and price, hence representing a value for 

money conceptualization.  

Methods using Reference Prices 

Reference price has been repeatedly identified as the 

key driver for successful management (Ingenbleek, 2007; 

Hinterhuber, 2008). One of the most crucial elements in 

reference price theory is the proper measurement of 

customers’ willingness to pay (WTP). WTP is influenced by 

customer satisfaction - the maximum price level which 

customers are willing to pay before switching to a 

competitor’s product (Anderson, 1994). The strong 

correlation between customer satisfaction and WTP is 

important as the price is the key element in the profit 

equation (Homburg et al., 2005).   

The precise measurement of the customers’ willingness 

to pay is the cue factor in value pricing theory. In this 

context, conjoint analysis achieved its place in research 

papers (Volckner, et al., 2008; Iyengar et al., 2008; 

Sichtmann et al., 2015). Conjoint techniques allow 

customer preference structures to be measured through 

variations of product attributes as an experiment. A 

customer is presented with a number of product profiles 

which consists of depictions of the product’s attributes and 

arranges them on the basis of their preference. For instance, 

it is possible to indicate a rank order according to the level 

of preference. Combination of reference price and friend`s 

references help consumers to develop positive deal 

evaluation and influences their preferences. (Lo et al., 

2017).  

Auctions have also received a great deal of attention in 

academic research (Sattler et al., 2003; Noussair et al., 

2004). Auctions can be carried out as a laboratory or field 

experiment.  A special application of experiments are 

auctions which can be carried out as laboratory or field. An 

auction can help to sell the product at a fair price level if a 

seller is uncertain about customers’ perceived value of the 

product.  

Dynamic pricing modelling is very strong tool in 

modern methods. In this modelling the demand at each 

period depends on past prices via reference prices with the 

current price (Chen et al., 2016).   

However, in practice, the Price Sensitivity Meter from 

Van Westendorp (1976) is a very popular approach to setting 

a fair price. Van Westendorp worked out the price sensitive 

measurement (PSM) method, which has been widely used to 

this day in various industries and sectors, in 1976. For 

example, the PSM method was used in the food industry to 

estimate how customers perceive the price of Cheddar cheese 

(Kupiec et al., 2001). It is significant to use appropriate 

strategy connected with reference price. It is worth avoiding 

under-pricing new products and services (Crompton, 2015). 

The price sensitive measurement method was also proved to 

be accurate and effective in the hospitality industry as well 

(Carola et al., 2009) or, for instance, in the information and 

communication technology industry where affordable and 

efficient ways of evaluating customer expectations have to be 

applied (Harmon et al., 2003). Comparison of the PSM 

effectiveness for new versus established brands revealed that 

PSM is more effective in the early stage of a brand’s life-cycle 

(Salamandic et at., 2015). 

The Price Sensitivity Meter contains four questions for 

potential customers to find out their willingness to pay. The 

advantage of these questions is their clear and logical 

formulation and it is easy to use these questions with those 

questions found in Weiner (2001) and Muller, (2009). The 

formulations of the questions according to Westendorp 

(1976) are: 

● At what price would you consider the product to be so 

expensive that you would not consider buying it? (Too 

expensive); 

● At what price would you consider the product to be 

priced so low that you would feel the quality couldn’t 

be very good? (Too cheap); 

● At what price would you consider the product starting 
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to get expensive, so that it is not out of the question, but 

you would have to give some thought to buying it? 

(Expensive); 

● At what price would you consider the product to be a 

bargain - a great buy for the money? (Cheap/Good 

Value).  

On the basis of the questions raised, two declining and 

two increasing distribution functions are used. The relative 

cumulative frequencies create the price curves based on the 

customers` responses and the curves indicate which price 

level customers perceive as cheap, expensive, too cheap and 

too expensive. This method has a lot of advantages, such as 

its ease of use or its low cost (Hofmann et al., 2006; 

Wildner, 2003). Moreover, the analysis can be carried out 

with standard computer software and the interpretation of 

results is very easy and straightforward. However, the weak 

point of this method is the lack of mathematical and 

theoretical background (Muller, 2009). The interpretation of 

the PSM method is defined by the intersections of different 

cumulative frequency curves, but it is not really clear why 

those intersections explain and set the proper price level. For 

instance, why a price level which is derived from the same 

number of responses as expensive and cheap is the optimal 

price for a product (Muller, 2009; Roll et al., 2010).  

Furthermore, the PSM-based price is not connected with 

the main goals of a company such as revenue or profit 

(Wildner, 2003). Each company has to maximize its revenues 

or profits on the basis of economic theory, but the results of 

price sensitivity do not provide such outputs.  Hofmann et al., 

(2006 and Roll et al. (2010) argue that the PSM method is not 

able to justify recommended prices from a mathematical and 

economic perspective. The PSM technique can be efficient 

only in the initial stages and has to be complemented in 

advanced stages by more metrical methods. 

Furthermore, we argue that the PSM method does not 

take into account the individual changing trend of customers` 

willingness to pay at each price level, because it works only 

with extreme values: (cheapness, extreme cheapness, 

expensiveness, extreme expensiveness). Therefore, the main 

purpose is to develop a novel method that will be based on a 

sufficient economic and mathematical background. 

Additionally, a novel method will use a simple set of 

questions for consumers which will be at least as easy as the 

set of questions applied in PSM analysis. Our novel method 

will be closely connected with the seller's main economic 

goal which is to maximize revenue or profit.    

The Method 

Fuzzy Sets Interpretation of Customer 

Perception of a Product 

In order to provide an alternative approach for the 

description of price sensitivity perception we developed an 

interpretation method inspired by principles of fuzzy sets. 

The method does not use the fuzzy sets theory or fuzzy logic 

theory themselves, it only exploits some of their terms and 

descriptive tools, namely graphical interpretation of fuzzy 

membership function 𝜇. Similar results, however, could 

have been achieved by standard mathematical analysis if 

dedicated functions were defined.  

The introduction to the new approach consists of two 

steps. First the method of product perception for single 

customer is developed. Then the method for the whole 

market is derived.  

Reference Price 

We use the term “reference price” how it is perceived 

by Monroe (1976) and also by Briesch (1997). The 

reference price is a predictive price expectation which is 

created by customers’ prior experience and the current 

purchase environment. The reference price is based on 

consumers’ memory or contextual information. The 

reference price in this context is the ideal amount of money 

that a customer would expect to pay for a concrete product.   

Very important for the purposes of this paper is the strong 

correlation between the term “willingness to pay” and 

customer satisfaction (Homburg et al., 2005). In this context 

WTP is influenced by customer satisfaction - the maximum 

price level which customers are willing to pay before 

switching to a competitor’s product (Anderson, 1994).  

Underpriced Goods 

We follow the work of Dutch economists Westendorp 

(1976) and Travers (1983) who developed the price concept 

based on price threshold. This concept is related to the level 

of customer price resistance over a range of prices in 

connection with the consumer’ perception of value. The 

fundamental principle is the determination of both threshold 

price range and stress price level (Lewis & Shoemaker, 

2006).  The threshold range of acceptable prices works with 

the lowest price and the highest price. The lowest price is 

defined as the one below which the customer doubts the 

quality of the product. On this fundamental principle is 

based PSM method which is used in many research papers 

and studies (Carola, 2009; Jong et al., 2014; Salamandic et 

al., 2015; Gengler et al., 2017).  

Product Utility 

We look at the term product utility from a market point 

of view, namely that we consider a customer’s practical 

behaviour when they approach a particular product 

(primarily on the B2C market). We say that the customer 

has an idea about the product’s utility. It means that they are 

equipped with a set of factual knowledge, assumptions and 

feelings about the product and its practical use. Although 

this idea can be hard to directly quantify, in a typical 

situation the customer expects that in order to obtain this 

product, they will have to exchange it for an object of 

equivalent value, usually money. The amount of money they 

expect to give up is the reference price. In this sense the 

product utility and the reference price correspond to each 

other. If the product`s utility change, it will influence the 

product utility perceived by a customer. Subsequently the 

change of the perceived product utility will influence the 

reference price of the customer.    

Price 

Price is the amount of money expressed in particular 

currency for which a customer can obtain the product, to 

which the price is related. In other words, when we deal with 

term price (without any further specifications), we mean 

market price, i.e. the objectively observable market price of 

the product. 
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Our Method and Approach of Microeconomics 

When neoclassical microeconomics attempts to solve a 

problem of this sort, the usual approach is to take the product 

as a single, fixed, very specific exemplar of the goods, i.e. a 

specific brand, its composition and colour, which is sold in 

a specific retail shop etc. A micro-economist thinks 

(because the theory forces him to) of the product not only as 

a snowboard, or a mobile phone, but the “XY-123 type, red-

coloured snowboard with such and such length, width etc. 

Then, the micro-economist examines, how a customer tends 

to buy this particular product, while its price is being 

changed. If they haven’t done so, if they took any 

snowboard, it would be much more complicated for them to 

predict what happens, when comparing an expensive, high 

quality type of snowboard with a cheap, low quality type. 

Here, an attempt to solve the problem by assigning a good 

type for each example might take place. The fate of an 

expensive snowboard would be explained by using a 

superior good type and for the cheap one an inferior good 

type would be used. But this only makes the analysis more 

complicated and ambiguous. A retailer needs to find out 

how likely the customer (a specific one) is to buy a 

snowboard from their shop. But the retailer doesn’t know 

which one and, presumably, the customer doesn’t know it 

up front either. Microeconomics suggests the customer will 

estimate their approach to the snowboard exemplar by 

looking at its quality, estimating if it’s a good type from the 

quality, and then decide, based on the price, if the exemplar 

is worth buying, or not. But here comes the main idea of the 

paper. The customer can realistically do this only with a pair 

of snowboards. It is impossible for him to do for say 30 

different types, because (𝑛 − 1)2  comparisons would be 

necessary. But the customer can very easily narrow down 

the amount of different types taken into consideration. They 

can do it by filtering out “inappropriate” types a priori to 

break down the total amount to 2 or 3, which then can be 

examined in detail. But how are the snowboards marked as 

“inappropriate”? How can this be quickly achievable in 

practice? For the customer in a retail shop, the most striking 

information is usually the price tag. The customer can look 

at it and rationally assume, that the price reflects it being a 

good type, or even the overall quality of the product, very 

well. And this is usually true, because a typical exemplar of 

a luxury goods type is usually much more expensive than a 

typical exemplar of an inferior goods type. This is of course 

extremely goods-specific, Customers assessing snowboards 

will take different assumptions than the same customers 

assessing tablespoons. But the customer, making this 

assumption, immediately knows from the price which 

quality type they are dealing with. And here we clearly see 

the problem. In microeconomics, a person’s ideal price is 

estimated based on the quality of the product. In real-world 

retail experience, a customer assumes the product quality 

from its price, due to their inability to assess all the 

information about the product quality for the many products 

available for them.  

In other words, at every purchase a customer faces 

decision making problem to choose between available 

product alternatives. The product is usually characterized by 

extensive list of parameters, which may or may not be all 

known to a customer. If a customer is to consciously decide 

between different alternatives of the product, they have to 

bear in mind all relevant parametric dimensions of the 

product as well as specific values belonging to individual 

alternatives of it. Even if we admit that they are fully able to 

do so, we probably have to also admit, that they are not 

doing it regularly during ordinary shopping. We therefore 

propose, that the quite rapid conclusion comes from the 

knowledge of exemplars’ prices, which in conjunction with 

customer’s familiarity with the market allow to decide on 

the basis of their ideal price or rather the distance to it from 

different product exemplars. 

It is very much possible to compare these concepts to H. 

Simon’s work on bounded rationality, namely his proposed 

reasoning shortcuts in decision making processes. A customer 

in our examples has indeed some degree of bounded scope of 

interest. They are not able or are not willing to grasp the 

whole set of parameters to be properly able to distinguish 

between a product exemplar and its alternatives.  

The method we are describing is therefore significantly 

different from the customer’s demand function. The main 

difference is that our willingness function doesn’t need to be 

monotonically decreasing with respect to price. It is possible 

that the product, offered to a customer for a lower price, can 

be less likely to be purchased than the product offered for a 

higher price. And this is because of the customer’s initial 

filtering, which results in the behaviour observed by Monroe 

(1976), Briesch (1997) and Anderson (1994).  

Single Customer Solution 

To determine the optimal pricing for a single customer 

it is necessary to consider his emotional opinion about the 

product (the rate of his affection or resentment in relation to 

the product), but it is also necessary to consider the other 

side’s view – the seller of the product and its objectives, 

such as the total amount of revenue from a particular 

product or its market share. The customer’s opinion about 

the product is reflected in their willingness to pay for the 

product. Changing the price of the product does not change 

its utility for the customer, it only changes their willingness 

to pay for it. But since the goal of the market pricing is to set 

the optimal price for a particular product, the utility of the 

product for the customer is constant in our considerations. 

The willingness to pay for a particular product therefore can 

be considered as a function of the price.  

As has been said earlier, the product does not appear on 

the market by itself. It is placed there by the seller, whose 

intention is to satisfy (maximize) their objective function, 

such as total revenue function. The price shall be set, from 

their point of view, in such a way that their revenue function 

reaches the maximum. And since we first consider one sole 

customer and one product, the quantity of the product along 

with its price cannot be taken into account, because there is 

either one product purchased or none. At this point the 

concept of willingness to pay is useful, because we can use 

it to extend the border values: one-purchased-product/none-

purchased-product to the continuous function, where the 

rate of willingness to pay is considered. We use the 

maximization of revenue in the suggested method.  

For the purposes of the new method’s development, it 

is necessary to formulate relevant questions for potential 

customers. For this reason we adapt two questions from the 
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PSM by Westendorp (1976). 

● At what price is the product so expensive that you would 

not consider buying it?    

● At what price is the product so low that you would not 

buy it due to your feeling of bad quality?  

We formulated a new question on the basis of the reference 

price theory, where the perceived quality-price ratio of the 

product by customer is the key factor in setting a fair price 

(Monroe, 2002; Reidenbach et al., 2006; Bolton et al., 2003). 

With this reference we formulated a more direct question to 

find out the ideal price of the product for a customer.  

● What is the ideal price of the presented product? 

In terms of the two previous questions, the respondents 

know exactly what are they asked about – the price, which is 

most convenient for them, not too high and not too low. These 

questions provide three basic price points for each customer: 

● 𝑀 is the most convenient price and it can be identified 

with the reference price. Customers expect to pay this 

amount of money for this product.   

● 𝐿 is the lowest feasible price in terms of their product 

utility value expectation. They would consider a lower 

price as inappropriate in relation to the expected utility 

value of the product, which could lead them to become 

suspicious about the product quality (Westendorp, 1976).   

● 𝑈 is the highest feasible price in terms of their product 

utility value expectation. A higher price would imply for 

them unfeasible utility/price ratio, since their utility 

expectations of the product (reference price) are 

constant, but the price is too high.  

In order to model these points a graphical representation 

inspired by a fuzzy sets representation is developed in figure 

1. The figure shows a customer’s willingness to purchase the 

product for three prices from above as well as for all prices 

obtained as a linear continuation of these points. The final 

willingness function describes how the customer reacts to the 

price in terms of their willingness to pay for the particular 

product. 

L M U

ω(M) = 1 

ω(L) = ω(U)
= 0 P

ω(π)

π
 

Figure 1. Graphical Representation of Willingness-to-Purchase Function 
(Source: Authors)

The shape of 𝜔(𝑃) does not need to necessarily be 

triangular. This basic triangular type is considered to be the 

best prototype for modelling choice if no additional 

information about customer behaviour is available, because 

line segments are the shortest and the simplest way to 

connect pairs of distinct points. If there is information only 

about three points (prices), which should represent the 

customer’s behaviour, a linear continuation is sufficient for 

completion of the function without making any 

unsubstantiated assumptions.  

Graphical representation allows us to describe the 

customer and seller intentions. When the question of 

optimal price is set, there are two vantage points. From the 

definition of willingness function 𝜔(𝑃) it is clear that the 

customer wants the most convenient price, which is 𝑀. This 

is clear because they explicitly state it, therefore this identity 

can be considered to be true. The seller’s point of view may 

however be different, but not necessarily. The seller wants 

the price which brings them the highest amount of “potential 

revenue”. Potential revenue is revenue obtained if the product 

is purchased by the customer with respect to the uncertainty 

of the purchase. Therefore, the potential revenue can be 

identified with the customer value. In these terms, the goal of 

the seller is to maximize the customer value 𝑣𝑖 of the single 

customer 𝑝𝑖  with respect to the price according to Eq. 1.  
𝑣𝑖 = 𝑝𝑖𝜔𝑖  Eq. 1 

 

 

𝑣𝑖 – individual customer value of 𝑖-th customer (potential 

revenue of customer’s successful purchase) 

𝑒𝑣 – modified price elasticity, only applicable for a single 

customer and their 〈𝑀, 𝑈〉 price interval; 𝑒𝑣~𝑣𝑖  for that case 

𝑛 – number of customers (respondents) 

𝑝𝑖 – price of the product for 𝑖-th customer 

𝑝𝑜 – optimal product price 

𝜔𝑖 – willingness to purchase the product by 𝑖-th customer 

𝑃 – price of the product 

𝐿, 𝑀, 𝑈 – significant price levels 

𝑉𝑚𝑎𝑥
1  – maximal customer value of all customers for given 

optimal price 𝑝𝑜 (1 segment case) 

 

A few remarks about the possible outcomes of this kind 

of analysis: Let us divide the domain of function 𝜔(𝑃) into 

three intervals if 0 < 𝐿 < 𝑀 < 𝑈:   
● 𝑃 ∈ ⟨0, 𝐿) ∪ (𝑈, ∞), where 𝜔(𝑃)  is constant and equal to 

0. 

● 𝑃 ∈ ⟨𝐿, 𝑀), where 𝜔(𝑃) is monotonically increasing and 

𝜔(𝑃) ∈ ⟨0,1).. 

● 𝑃 ∈ 〈𝑀, 𝑈〉, where 𝜔(𝑃)  is monotonically decreasing 

and 𝜔(𝑃) ∈ 〈0,1〉. 

While the interval ad 1 can be ignored, because both the 

customer as well as the seller doesn’t have any interest in it, 

we shall now focus on the last two. If the price is within the 

interval ad 2, both the customer and the seller prefer higher 

prices instead of lower ones for each price within the 

interval (because both the willingness 𝜔 and the customer 
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value  𝑣  monotonically rise). It follows that the optimal 

price within the interval ad 2 ends up in M. The interval ad 

3 is the most interesting. Note that when taken alone it can 

basically be identified with monotonically decreasing 

customer individual demand for a single product, while the 

quantity of the product is replaced by a customer’s 

willingness to pay for one piece of it. Within the interval ad 

3 the customer’s tendency is to prefer lower prices instead 

of higher ones, therefore to tend towards M. However, the 

seller’s tendency is to maximize 𝑣, which can be done by 

using a simple economic analysis of total and marginal 

revenues respectively. The maximum of total revenues can 

be found using price elasticity of demand. Analogically, the 

maximum customer value within the interval ad 3 can be 

found using eq. 2.  

𝑒𝑣(𝑃) =
𝑃

𝜔(𝑃)

𝜔(𝑀) − 𝜔(𝑈)

𝑀 − 𝑈
 Eq. 2 

If ∃𝑝(𝑝 ∈ 𝑃, 𝑒𝑣(𝑝) = −1) then 𝑃𝑣𝑚𝑎𝑥
= 𝑝 , else 𝑃𝑣𝑚𝑎𝑥

=

𝑞, 𝑞 ∈ 𝑃, 𝑒𝑣(𝑞) = max ( 𝑒𝑣(𝑃)). This means that either there is 

an extremal value (maximum) of customer value inside the 

interval ad 3, or the best customer value price is the same as 

the customer’s most convenient price 𝑀.  

However there is at least one more effect influencing 

the decision-making process of optimal price determination. 

Consider the following graphical representation of two 

different customers which are compared to each other by the 

seller in terms of their customer value in figure 2. 

1

0
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ωπ 

ω (P) 

P

ω (P) 
1

0
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ωπ 

ω(P) 

P

ω(P) 

 
Figure 2. Comparison of Two Special Cases of Customers 

(Source: Authors)

These two customers have at the price 𝜋 the same 

willingness to pay ω as well as they should have the same 

customer value for the seller, according to the 

argumentation so far. But the question is, whether the 

customer value of these two customers should be equal? 

This problem contains the possibility of bargaining. If 

bargaining is not allowed, then the customer value is related 

only to the particular price 𝜋. Because the price is not 

allowed to change, any additional effect considering different 

slopes, shapes or sizes of the function must be equal to zero. 

However, if bargaining is allowed, then the price is not 

determined by the seller unambiguously, but it may change. 

In this case the seller does not compare single price points, 

i.e. 𝑓(𝑥) for particular 𝑥 ∈ 𝑃, but rather the sizes and shapes 

of the bargaining space. The bargaining space is the interval 

of price (and consequently the interval of willingness to pay), 

within which the price may change. Note that bargaining is 

not necessarily the same as “marketplace handling”, where 

the buyer tends towards a lower price and the seller tends 

towards a higher price. Namely, when the product is complex, 

assembled from many different modular parts and optional 

services, the process of bargaining may lead the customer and 

the seller to follow various strategies. For instance, the 

customer may bargain for some additional services for a 

given price, thus the price becomes even higher, or the seller 

may suggest lowering the price in order to speed up the 

purchase.  

In this respect it seems that if bargaining is allowed, then 

there is indeed a non-zero effect originating in different 

shapes and sizes of the willingness function. Such an effect 

should be reflected in the customer value metric. But since 

this effect occurs only when bargaining is possible, it can 

appear only when an individual customer approach is 

practiced by the seller, e.g. in the B2B market. When the 

product is strictly homogeneous for all customers or if they 

are not allowed to bargain, the customer value uses only 

individual price points and the resulting willingness to pay 

points. A typical example of this kind of market is the B2C 

market, which is primarily being examined in this paper.  

Whole Market Solution 

If we take the B2C market into consideration, some 

particularities occur. Namely that bargaining is generally 

not allowed mainly because the amount of necessary 

transaction costs and also because of the simple fact that 

most of the goods have one price for all customers. 

Consequently, the process of price optimizations shifts from 

single customer optimization done via the elasticity metric 

to market optimization, which can be done by a numerical 

optimization algorithm using an aggregate objective 

function related to all customers altogether. When eq. 1 is 

applied for all 𝑛 customers on the market, eq. 3a is obtained. 

However, since the seller sets the same price for all 

customers, the price variable 𝑝𝑖   does not change for each - 

i-th customer, but is transformed into an optimized variable 

𝑝𝑜 instead. This means that eq. 3b denotes the objective 

function of mathematical optimization program, whose 

objective value is to be maximized, where 𝜔𝑖 is i-th 

customer’s willingness to pay for the product n is number of 

customers considered, 𝑝𝑜  is the optimal product price and 

𝑉𝑚𝑎𝑥
1  is total customer value with respect to given price 

𝑝𝑜,whose upper index denotes that only one optimal price is 

considered, therefore, in terms of segmentation, only one 

segment is considered. 

𝑉𝑚𝑎𝑥 = ∑ 𝑝𝑖𝜔𝑖

𝑛

𝑖=1

      Eq. 3a 
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𝑉𝑚𝑎𝑥
1 = ∑ 𝑝𝑜𝜔𝑖

𝑛

𝑖=1

 Eq. 3b 

To demonstrate eq. 3b in an original graphical 

representation, we use an expansion of Figure 1 into the 

third dimension, which is not necessary, but which clearly 

shows the interaction between one optimal price 𝑝𝑜  and 

individual willingness functions 𝜔𝑖(𝑃) . Consider three sets 

of points 𝑆1 = {𝐿1, 𝑀1, 𝑈1}, 𝑆2 = {𝐿2, 𝑀2, 𝑈2} and 𝑆3 =
{𝐿3, 𝑀3, 𝑈3} related to three customers, which define their 

personal triangular willingness functions 𝜔1(𝑃), 𝜔2(𝑃)  

and 𝜔3(𝑃) respectively. Since in this case we are dealing 

with the B2C market with one-price-for-all property, let 

there be one price 𝑝𝑜, which is meant to be the optimal price, 

that maximizes eq. 3b. The exact value of 𝑝
𝑜
 is, however, 

not initially known and is to be established using the process 

of optimization. As the value of 𝑝𝑜 changes, it changes all 

(in this case all 3) individual customer values  𝑣𝑖 = 𝜔𝑖(𝑝𝑜) 

and through them also the total customer value 𝑉1  which is 

to be maximized as eq. 3b states. 

Figure 3. Interaction between Individual Willingness Functions and the Optimal Price 
(Source: Authors)

Two remarks should be made at this point. Note that in 

fig. 3 the most convenient prices 𝑀1, 𝑀2 and 𝑀3 

respectively are marked, despite convention, for 

visualization purposes at the apex of the triangle.  

Also, although for one customer of one particular 

product (on the B2B market) the optimization process can 

be done using price elasticity, for many customers of one 

particular product (on the B2C market) this procedure is not 

really suitable. The reason for that comes from the shape of 

𝜔𝑖(𝑃)  and the existence of a single price value for all 

customers. There are at least two ways that lead to the 

solution via elasticities. However, they both have obstacles. 

One can either find the elasticity for all individual 

willingness functions according to eq. 2 and then find the 

optimal price which satisfies the elasticity closest to minus 

one with respect to all customers, or one can aggregate the 

individual willingness functions into the segment 

willingness function and find the optimal price via price 

elasticity of the segment.  The first approach has to deal with 

the indistinguishability of individual elasticity values within 

any kind of cumulative elasticity metrics. The second 

approach has to deal with the shape of the segment 

willingness function, which can be very complicated. None 

of these arguments claim, that these obstacles are 

insurmountable. However, the authors want to point out, 

that for sake of user friendliness, there are easier ways of 

achieving the right results. Such a method is demonstrated 

in the following numerical example. 

Empirical Example 

For this purpose two data sets were obtained, both 

focused on the winter sports equipment market, namely the 

snowboard market. Snowboard market is suitable for 

developing new marketing strategies (Hunt, 2013). This 

market has been chosen because it suits our argumentation 

about customer price perception and it is also very fast 

growing one with good potential of innovation. (Subic, 

2008). We consider a product, which can be characterized 

as durable goods.  Customers find this product expensive 

enough to not waste their money, they have prior idea what 

they want, what roughly exists on the market and what is 

their desirable utility-for-money ratio. They are familiar 

with the market to the extent that they are capable of saying 

what price level corresponds to their desirable quality level, 

which allows them to narrow down the market supply and 

browse only the products around their price level. Taking 

these features into consideration, we must admit, that they 

do not suit to all product types. Certainly, it does not suit to 

fast-moving consumer good markets, since there the 

customers are more willing to try new things. Also, products 

of very high price, relative to an average customer’s income 

such as cars or real estates, are out of question, since even 

little percentage change in the price can be significantly 

strong incentive to hinder initial customer’s quality 

intentions. This leaves us with the products, which are price-

wise somewhere “in the middle” and meet the requirements 

stated above. Beside snowboards, we can consider winter 
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equipment in general, but proper categorization would be 

necessary, it is possible to take a market of specific type of 

electronics such as mobile phones, laptops or tablets, but 

rapid quality development of such devices may distort the 

customers’ initial perception etc. We believe that it is 

possible to take any of this middle-ground product market, 

but at the same time we admit, that each of these markets 

can have its particularities. This empirical example of 

snowboard market is thus not the ultimate proof of our 

theoretical statements but rather an example, on which they 

can be demonstrated. Further examination of our concepts 

on other markets is necessary.  

Sample Description 

The technique of quota sample selection was used so that 

the sample of respondents could reflect the reality of entire 

population. The sample was described by the demographic 

characteristics – age and gender.  Respondents were all young 

people between 18 to 30 years old. The sample was gender 

balanced when 53 % were men and 47 % women. The 

research was done on the territory of the Czech Republic.  

The first research was conducted at the beginning of the 

year 2016. The valid respondents were those, who had 

purchased a snowboard within the previous year, or who had 

an interest in purchasing one in the immediate future. From 

152 respondents only 38 satisfied this condition and their 

answers form the first, preliminary data set. This data set had 

been used for method development and debugging.  

The follow-up research was conducted later in 2016 and 

additional 514 people were asked. The answers of 123 

respondents were valid and were added to the preliminary 

data set to form a second, full data set of 161 respondents in 

total.  

Results 

Figures 4a-b shows the graphical results of the analyses. 

Figure 4a is related to the first data set (marked “38” in the 

title), figure 4b is related to the second data set (marked 

“161”). These figures are the main results of optimal price 

analysis, where two significant prices can be recognized. 

Both these prices correspond to extreme values (maxima) of 

either the total willingness function, or the total revenue 

function. Figure 4a shows that the optimal price in terms of 

maximal revenues of the seller is 259 EUR, while the 

optimal price in terms of maximal customer satisfaction 

(maximal willingness to pay) is 223 EUR. For full data set 

the results in figure 4b are 277 EUR for the optimal price in 

terms of maximal revenues and 223 EUR for the optimal 

price in terms of maximal customer satisfaction (willingness 

to pay).  

Previous chapters dealt with the transition from a single 

customer case to whole market case optimization and 

consequent obstacles. Namely optimization via price 

elasticities of willingness functions has been claimed to be 

very difficult to handle in the whole market case. The 

figures show the main reasons for that. The shapes of market 

willingness functions in figures 4a and 4b are quite 

unconventional in comparison to standard market demand 

functions in microeconomics, which are considered to be 

pre-images to market willingness functions. Therefore such 

an optimization process based on 𝑒𝑣(𝑃) is ambiguous (it 

results in more than one optimal price), but the presented 

approach based on simple maximization of the defined 

objective function (revenues, willingness to pay, profit etc.) 

is both clear and user friendly.  

These results also have a direct impact on the 

managerial decision-making of the seller in terms of pricing. 

In order to maximize the revenues related to a particular 

product, the price of the product should be the one suggested 

by the analysis. If the seller’s goal is not to maximize 

revenues, but to achieve maximal market share, the price 

should be the same as the optimal willingness to pay price. 

These obvious conclusions are explicitly mentioned in order 

to demonstrate that the suggested approach allows the 

definition of custom objectives by the seller.  

 

 

 

Figure 4a-b: Examples of analysis based on the proposed 

method 
(Source: Authors) 

The proposed method can be implemented in several 

suitable ways. If a company regularly conducts the survey 

of customer satisfaction we recommend to include the price 

questions within the survey. In this case there will be no 

additional costs. Other option is to use the on-line marketing 

channels e.g. e-mailing, webpages or social media such as 

Facebook or Google+. Using this a company has to count 

with extra costs to prepare the on-line questionnaire and do 

the analysis. However, this approach does not cause a 

substantial increase in marketing costs. Finally, a shop 

assistant can ask directly customers at the cashier desk. 
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Conclusion 

The suggested price determination method is inspired 

by principles of fuzzy sets and exploits some of their terms 

and descriptive tools, particularly graphical interpretation of 

fuzzy membership. The method is developed using two 

steps. First the method of product perception for a single 

customer is developed and then the method for the whole 

market is derived. The individual changing trend of 

customers` willingness to pay at each price level constitutes 

the essence of the presented method. 

The presented method works with the reference price 

(ideal price in the first question) according to the definition 

by Monroe (2002). Two other questions are inspired by the 

Westendorp’s price sensitivity meter.  

According to Westendorp (1976), and also other 

authors, customers tend not to purchase underpriced goods, 

so the monotonicity of individual demand as well as the 

monotonicity of market demand is questionable. It may not 

be the case when discounts are used, but only because a 

customer perceives the discounted price in relation to the 

original price. If the information about the original price was 

removed, the perception of the product would change – the 

quality of the product would be perceived as a lot lower. 

This effect supports the idea of a triangular (or otherwise 

non-monotone) willingness-to-purchase function.  

The results have a direct impact on the managerial 

decision-making of the seller in terms of pricing. The 

resulted price given by the analysis conducted through the 

suggested method allows sellers to maximize the revenues 

related to a particular product. Moreover, if the seller’s goal 

is not to maximize revenues, but to achieve maximal market 

share, the price should be the same as the optimal 

willingness to pay price. These obvious conclusions are 

explicitly mentioned in order to demonstrate that the 

suggested approach allows the definition of custom 

objectives by the seller. The numerical example of the 

suggested method is presented via empirical data obtained 

from the snowboard market.   

The topic with the most potential for future research is 

namely the problem of multiple segment optimization on the 

B2C market. When multiple optimal prices are allowed, the 

price optimization process becomes more difficult, but the 

result of the whole pricing analysis is more precise. 

Furthermore, it should be beneficial to focus future research 

on an analysis of product utility evolution over time and also 

its applicability on different markets. The fact that our 

method can be demonstrated on our example doesn’t make 

the method valid for different markets of types of products. 
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