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1. Synopsis






1 Introduction

The participation of the consumer in the price determination process stands out as one of the
most innovative and interesting developments in pricing in recent years. Although consumers
have been involved in setting the price since as early as ancient times, when haggling and
auctions were the most popular method of price determination (Phillips 2012), this topic was
surprisingly largely neglected by economics and marketing researchers for a long time. It was
not until the early 2000s that researchers considered participative pricing worthy of scholarly
attention. Driven by the new possibilities of online pricing and some very successful offline
examples (Chandran & Morwitz, 2005), several studies have begun to examine how these

pricing mechanisms work from the perspective of a firm as well as that of consumers.

This dissertation seeks to shed light on two approaches to engaging the consumer in pricing —
the participative pricing scheme ‘pay-what-you-want” (PWYW) and the pricing tactic ‘gambled
price promotions’. The following synopsis will provide an overview of the extant literature on
PWYW that serves as a background for articles 1-3 and a brief overview of gambled promotions,
which serves as a background for article 4. Finally, it will offer an overview of all four

contributions.

2 Participative pricing and PWYW

2.1 Classifications of participative pricing mechanisms

While fixed pricing is the dominant pricing mechanism in practice, participative pricing has
gained increasing attention over the last 20 years (Spann et al., 2017). The term participative
pricing describes a pricing structure that lets the consumer have a say in the determination of
the final price level (Chandran & Morwitz, 2005). From a strategic point of view, a firm that
adopts a participative pricing mechanism limits its pricing decision on the price structure and
leaves the price level up to the consumer. There are different ways in which the consumer can
be involved in the price-setting process. Four primary classifications have been proposed in

participatory pricing.

The first classification distinguishes between structured and unstructured pricing mechanisms
(Chandran & Morwitz, 2005). Structured pricing mechanisms include auctions in which buyers
compete for the seller’s product by bidding and only the winners of the auction obtain access
to actually purchasing the product. Meanwhile, reverse auctions involve multiple sellers

competing to carry out the buyer’s offer by bidding lower prices. Then there are formal



negotiations, wherein buyers and sellers alternatingly exchange bids until they arrive at an
agreement (e.g., when buying a house). Unstructured participative pricing mechanisms include

consumer-to-consumer interactions such as garage sales and haggling.

The second classification distinguished between mechanisms with horizontal interaction
(auction, reverse auction, and exchange) and one-to-one price mechanisms like PWYW, name-
your-own-price (NYOP), and negotiations (Kim, Natter, & Spann, 2009). In addition to the
mechanisms in the first classification, this includes exchanges, PWYW, and NYOP. In
exchanges, multiple sellers and buyers submit their offers and bids. In PWYW, buyers can set
any price, and the seller cannot reject it. The price can even be zero. NYOP is a two-step pricing
scheme where the seller first sets a secret minimum price, followed then by the buyer’s bid.
Whenever the bid is higher than the minimum, the buyer can then buy the product for this

bidding price.

Bertini and Koenigsberg (2014) categorized pricing mechanisms in a third classification
according to consumer participation as being a) company imposed (fixed price, personalized
prices, price menus), b) collaborative (auction, name-your-own-price, negotiation), or c)
consumer-imposed (PWYW). Company-imposed pricing mechanisms give the consumer no or
little power to influence the price. In the case of fixed pricing and personalized prices, the seller
presents a take-it-or-leave-it offer that is either equal for all consumers (fixed pricing) or
different for each consumer (personalized prices). In price menus, the seller proposes multiple
options, e.g., different quality levels at different prices, and the buyer can select the most
suitable offer. Collaborative tools require mutual understanding and, therefore, both parties
have to be satisfied with the conditions of the interaction. PWYW marks the most extreme

instance of consumer participation and relies solely on the goodwill of the buyer.

A fourth categorization, proposed by Spann et al. (2017), places the nucleus of the classification
on two dimensions — the competition among the buyers and the interactivity between the buyer
and the seller post bidding. Auctions are classified as featuring competition among buyers. They
can be further distinguished into auctions where the seller can set a hidden minimum price and
auctions that have a public minimum price. NYOP, bargaining, and PWYW do not involve
competition among buyers. Furthermore, NYOP and bargaining allow the seller to influence
the final price by deciding whether to accept the buyer’s offer, while the consumer decides

independently on the price in PWYW.
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Several lines of evidence suggest that participative pricing mechanisms yield various
advantages for the seller. Consumer participation can allow the seller to distinguish him/herself
from the competition (Fay, 2004; Schmidt, Spann, & Zeithammer, 2015), achieve price
differentiation (Krdmer, Schmidt, Spann, & Stich, 2017; Schmidt et al., 2015; Terwiesch, Savin,
& Hann, 2005), increase market penetration (Kramer et al., 2017; Schmidt et al., 2015), evoke
positive feelings and therein influence the overall company image (Fay & Laran, 2009). In sum,
participative pricing mechanisms present an additional choice and can be more profitable than
posted prices (Kim et al., 2009; Shapiro, 2011).

Having defined what is meant by participative pricing, we will now move on to discuss one
form in detail, namely PWYW, which is the thrust of the first three contributions of this

dissertation.

2.2 Payment drivers in PWYW

When PWYW was introduced as a business model at the end of the first decade of the 21st
century, it gained widespread attention. The notion that sellers effectively charge a price of zero
and that consumers are still willing to voluntarily pay prices that keep the seller in business was
perceived to contradict common standards and economic principles, which, in turn, led to the

intense mass media coverage of this topic (Kim, Natter, & Spann, 2010; Tyrangiel, 2007).

Since then, PWYW has also received increased attention in academic literature. The pioneering
scientific articles on PWYW were published in leading academic journals. First, Kim et al.
(2009) introduced the price mechanism to the scientific literature. They showed that consumers
pay more than they have to and that PWYW can even become more profitable than traditional
pricing. Furthermore, they investigated payment factors and showed that consumer’s fairness,
satisfaction, price consciousness, and income all influence the price which the buyer sets.
Second, Regner and Barria (2009) investigated PWYW with a minimum price and showed that
it can be a profitable pricing scheme, that consumers pay more than they have to, and that
reciprocity is a payment driver in their setting. Third, Gneezy, Gneezy, Nelson, and Brown
(2010) showed that using PWYW along a charitable component can even enhance the
profitability of PWYW and that the combination of PWYW and charitable contributions can

even outperform traditional pricing models by a considerable margin.

Following these initial contributions, an increasing amount of literature has honed in on PWYW,
replicating the notion that it can be an effective payment scheme (Gerpott, 2018). Furthermore,

numerous studies have attempted to explain why consumers prefer to pay something instead of
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nothing in PWYW (for comprehensive reviews of the empirical literature see Chung, 2017,

Gerpott, 2018; Natter & Kaufmann, 2015; Stegemann, 2014). In the following, we outline these

findings.

The consumer’s payment motives can be classified into three groups: a) egoistic, b) other-

regarding, and c) image preferences. In what follows, we give a brief overview of empirical

results with these preferences. For a more detailed discussion of the empirical results, we point

to the previously mentioned literature reviews.

a)

b)

Egoistic payment preferences: Consumers might pay because they have a preference for the
consumption of the product. In this case, they pay for egoistic or strategic reasons. For
example, consumers with egoistic preferences might want to keep the seller in business to
profit from the PWYW offer in future. If they were to pay too little for their current
consumption, the seller would go bankrupt and they would not be able to consume in the
future. Normally, a single buyer alone can hardly pay enough to sustain the PWYW offer
of a seller. However, when several buyers cooperate and pay voluntarily, PWYW could be
sustainable for the seller and cheaper for the buyers than a fixed price seller. The price which
a consumer with such preferences chooses depends on his/her preference for current and
future consumption. Similarly, consumers might believe that paying fair prices ensures

better treatment by the seller (Lynn & Grassman, 1990).

Several studies illustrate that consumers have (partly) egoistic motives when they decide on
the price in PWYW. Kunter (2015) finds that 15% of the consumers indicate that they
determine their price based on the economic attractiveness of the offer. Individual monetary
motives such as price consciousness have shown to be consistent negative payment drivers
(Kim et al., 2009; Kunter, 2015; Schons et al., 2014), pointing to egoistic preferences as
important drivers in PWYW. On that note, Mak, Zwick, Rao, and Pattaratanakun (2015)
and Schmidt et al. (2015) have consistently shown support for the notion that egoistic
motives play an important role in laboratory PWYW experiments and that consumers pay
and coordinate to keep the seller in business.

Other-regarding preferences: Other-regarding preferences might drive consumers’
payment motives, i.e., consumers not only care about their own consumption but also about
the outcome of the seller. The literature describes different kinds of other-regarding

preferences that can determine the underlying payment motives. Despite the lack of a
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consistent terminology (Dhami, 2016), these preferences may be divided into three main

sub-categories: i) altruism, ii) reciprocity and iii) equity concerns.

i)

i)

Altruism is a form of unconditional kindness. An altruist does not expect anything
from the other in return for being kind. Altruism can be further divided into pure
and impure altruism. Purely altruistic preferences imply that the consumer
contributes to benefit the other out of empathy and without getting anything in return
(Batson & Shaw, 1991; Becker, 1974). Impure altruism, sometimes also called
warm glow altruism, describes kind acts out of egoistic motives, i.e., to relieve
feelings of guilt and pity or because the consumer wants to feel good about
him/herself (Andreoni, 1989, 1990). Previous empirical studies provide evidence
that altruism is positively correlated with PWYW payments, suggesting that the
consumers’ altruistic preferences play a role in PWYW pricing (Gahler, 2016;
Huber, Lenzen, Meyer, & Appelmann, 2015; Jung, Nelson, Gneezy, & Gneezy,
2017; Kim et al., 2009; Roy, Rabbanee, & Sharma, 2016; Schmidt et al., 2015).
Reciprocity describes an individual’s tendency to reward the kind actions of others
while punishing unkind actions. An extended concept of reciprocity is intention-
based reciprocity. In intention-based reciprocity, people consider not only the
other’s actions but also their intentions (for an overview of different kinds of
reciprocity, cf. Dhami, 2016). In this case, people who want to be kind are rewarded
and people with negative intentions are punished (Dufwenberg & Kirchsteiger, 2004;
Falk & Fischbacher, 2006; Rabin, 1993). If a consumer pays the seller because
he/she perceives the seller’s PWYW offer as a kind act, this points to reciprocal
preferences. Several empirical studies point to the importance of reciprocity as a
payment motive in PWYW (Gravert, 2017; Kim et al., 2009; Le6n, Noguera, &
Tena-Sanchez, 2012; Regner, 2015; Regner & Barria, 2009).

Approaches on equity and fairness motives concentrate on the preferences for the
distribution of the payoffs between different individuals, i.e., in PWYW, buyer and
seller. A popular approach includes inequity-averse preferences. In this case,
consumers prefer equitable outcomes, i.e., outcomes that are considered to be fair,
over inequitable outcomes, i.e., outcomes that favor one party disproportionally. To
establish equity, privileged individuals are willing to share some of their material
payoffs with others (Fehr & Schmidt, 1999). Note that inequity aversion does not
necessarily require an equal distribution between buyer and seller but rather a “fair

distribution” of the outcome (Starmans, Sheskin, & Bloom, 2017).
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The terms fairness and equity are sometimes used interchangeably in a PWYW
context. Marketing has a long history of research on price fairness perceptions (Xia,
Monroe, & Cox, 2004). To judge whether a price is fair, consumers compare the
seller’s prices to a benchmark price. This price might follow the dual entitlement
principle that argues that firms are entitled to a reference profit, and consumers are
entitled to a reference consumer rent (Kahneman, Knetsch, & Thaler, 1986b). Other
approaches posit that consumers compare the price to a ‘typical’ or reference price
(Mazumdar, Raj, & Sinha, 2005; Monroe, 1973). In fixed pricing, the seller’s price
is typically above the benchmark price and, hence, perceived as unfair (Thaler,
1983).

This fair benchmark is also an important determinant in judging the fairness of the
PWYW price. However, in PWYW, consumers set their own pieces. Hence, they
might choose a price that is below the benchmark price and therefore behave unfairly
on their part. If consumers long for equity, they will adjust their prices accordingly.
Several studies show that equity and fairness preferences are associated with PWYW
payments (Jang & Chu, 2012; Kim, Kaufmann, & Stegemann, 2014; Schmidt et al.,
2015; Schons et al., 2014).

Two studies have compared which of the above other-regarding preferences were
empirically dominating. Schmidt et al. (2015) used a laboratory environment and compared
egoistic, altruistic, reciprocal, and equity explanations. Their results were consistent with
egoistic, altruistic, and inequity aversion preferences but not with reciprocity. Jung et al.
(2017) examine a PWYW setting where part of the revenues goes to charity and compare
explanations of reciprocity, impure altruism, and equity and find that impure altruism was
the most consistent explanation. It is, however, essential to note that these preferences are

not mutually exclusive and that consumers could be motivated by more than one preference.

Image preferences: Consumers might pay because they have image concerns. Image
concerns describe that individuals care about how their actions appear to themselves or
others. The literature examines two different types of image concerns: social image

concerns and self-image concerns.

If individuals care about their social image, they will take actions that make them look good
in the eyes of others as they feel pressure to behave according to norms and want to signal
their socially appropriate actions to others (Batson & Powell, 2003). In PWYW, paying fair
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prices that satisfy or even exceed social norms should increase one’s social image. In line
with this finding, various studies show that consumers spend more when their payment is
more visible to others and less when their payment has been made anonymously (e.g. Kim
et al., 2014; Riener & Traxler, 2012).

The concept of self-image implies that people draw conclusions about their own kindness
from their actions. They compare their behavior with what they believe to be morally correct
and aim to align their actions with the identities they want to uphold themselves (Baumeister,
1998; Bem, 1977; Bénabou & Tirole, 2006). Applied to PWYW, consumers who have self-
image concerns like to see themselves as kind and pay the seller accordingly. Gneezy,
Gneezy, Riener, and Nelson (2012) analyze three field experiments and find that self-image
concerns are important payment drivers in PWYW. Furthermore, Kunter (2015) finds that
consumers pay to relieve their feelings of shame or guilt, which is closely related to these
self-image concerns. Gravert (2017) also offers self-image as a potential determinant of
PWYW payments.

2.3 Foundations of PWYW models

In sum, the empirical literature demonstrates that PWYW can work and why consumers pay.
Additionally, it shows from a seller’s perspective, that PWYW can be more successful than
fixed prices. However, fixed pricing is still the dominant pricing mechanism in practice.
Moreover, examples abound for unsuccessful PWYW applications (e.g., the American coffee
chain Panera Bread (Patton, 2019) and the Austrian airline People’s Viennaline (Schiirmann,
2017) discontinued their offer after reporting many non-paying consumers). In such cases,
PWYW proved to be of little avail, and consumers paid very low prices or nothing at all
resulting in enormous losses for the seller (Gautier & van der Klaauw, 2012; Leon et al., 2012).

For the seller to become profitable, prices need to cover at least variable costs. To that extent,
with respect to the consumer, egoistic, other-regarding, and image preferences need to be
sufficient, and with respect to the seller, costs should not be too high. Hence, the success of a
PWYW system depends on the interplay of (at least) these factors. However, empirical studies
do not allow precise guidelines for sellers to choose between PWYW and other mechanisms
from the pricing toolkit. In pursuit of an analytical assessment of the advantages of PWYW
over fixed prices, theoretical models that include the different consumer and seller parameters

simultaneously seek to fill this void.
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2.3.1 The standard microeconomic model applied to PWYW

In traditional economic price theory, the price is determined by supply and demand. The seller
assesses the consumers’ demand and sets the price. Afterwards, the consumers make a take-it-
or-leave-it decision considering that price. Whenever the utility from obtaining the good for the
seller’s price is above 0, a consumer buys; otherwise, he/she refrains from purchasing.
Economists strive to build models that make normative predictions and guidelines on how to
optimize profits by choosing the right pricing mechanism and prices. To do so, the

microeconomic theory relies on several assumptions about the consumers and the seller.

The consumers are assumed to have rational preferences. Hence, they can consistently express
which products they like or dislike and behave in such a way that they achieve the best result
for themselves. These preferences are then represented by a utility function that encodes the
magnitude of liking in numerical values. In the simplest case of a consumer-seller-interaction,
the utility function, u;, of consumer i is given by
u = {ri -p if the consumer buys 1)
¢ 0 if the consumer does not buy

where r; describes consumer i’s benefit from consuming the product and p describes the price
the consumer has to pay in order to obtain the good. Thus, the consumer’s utility increases, the
more he/she prefers to consume the good, and decreases with higher prices. If the consumer
does not buy, the utility will be 0. Note that utility functions are cardinal concepts. For that
reason, monotonic transformations should be valid. However, there is no natural zero point
(Varian, 2010). To include the participation constraint in the model, we assume that the outside
option (i.e., not buying) gives zero utility. To find their best outcome, consumers maximize

utility, i.e.,
max u;. (2)
Thus, for
rn—p>0
n>p

the consumer will buy. Otherwise, the consumer will not buy. This model is rooted in the idea
of a ‘homo oeconomicus.’ The utility function only considers preferences for the consumption
of the good and its monetary costs. The consumer does not care about the seller’s profits or

losses or whether his or her actions are fair or image-boosters or not.
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The preferences of the different consumers are heterogeneous, i.e., the extent to which
consumers like a good varies among them. To model this heterogeneity, we assume that r; is

distributed to some distribution ¢ (r;).

The seller in classic price theory is assumed to be profit-maximizing. For every good that is
sold, the seller will receive the price p from the buyer and has to bear the costs for the good, c.

Thus, in the simplest form, the seller’s profits, r, will be given by
m=(p—c)q (©)

with p the price the seller sets, ¢ the costs and g the quantity sold. In the classic model, the
seller has the full scope of information on the utility functions of the buyers. The quantity sold
is given by the demand of the consumers, i.e., all consumers with a positive utility function,
u; > 0. All consumers whose preference for consumption is above the seller’s price will buy.
The seller can therefore calculate the demand of the buyers,
(4)
q=D{)=| ¢Udn.
p=C
This allows us to define the seller’s profits,
(®)
= (p-0o¢l)dn.
p=c
Here, we assume that the seller can set the price (i.e., the seller is a monopolist with pricing
power). As the seller is profit-maximizing, he/she is trying to find the optimal price. Hence,

max . (6)
4

For computational simplicity, researchers often assume that r; is distributed according to a
uniform distribution over the domain [0,1] without loss of generality. Thus, ¢(r;) = 1 and,

therefore, (5) simplifies to

L 7
n= f (p — b dr; "
p=c
= (p—o)ldn
p=c
=1 -p)p—o).

We can solve (6) for p,
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07‘[_1+ 2
op ¢ P

and, therefore, the profit-maximizing price, p*, is given by

, 1+c (8)

p = 2 "

2
The price is profit-maximizing as 37727 =-2<0.

Now the seller can calculate its optimal profits, *, by inserting (8) in (7),

., (1-0)? 9)
==
If we apply this reasoning to PWYW, standard microeconomic logic predicts that the seller will

T

fail to make profits. In this case, the utility function of a consumer would be given by,
o {ri - p; if the consumer buys (10)
W= 0 if the consumer does not buy’

The consumer would set his/her individual price, p;, that maximizes the utility.
Therefore,

max u; (11)
pi

and consequently, by the linear optimization theorem, the result is a corner solution; the
consumer will pay the smallest feasible price. As negative prices are not possible in PWYW,
i.e., the seller will not pay the consumer to buy the good. The utility-maximizing price from a

rational consumer in PWYW is thus
p; = 0. (12)

This holds true for all consumers. Furthermore, all buyers will obtain the good. In this case, the
seller cannot choose the price, and the seller’s profits are simply given by inserting (12) in (7),

m=—c. (13)

These results are in marked contrast to the empirical literature on PWYW (see Section 2.2). In
this vein, the following section provides an overview of how PWYW could be modeled more

successfully.
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2.3.2 Behavioral economic models of consumer behavior

The standard microeconomic utility function in (1) does not leave room for the payment motives
and preferences discussed in Section 2.2. The consumer only cares about the extent to which
he/she values the product and the price he/she pays. However, over the last decades, behavioral
economists and marketing scholars have begun to incorporate additional motives and

preferences in the consumer’s utility function.

An early example of such a utility function is the seminal study by Thaler (1983). He proposes
a utility function that not only includes the value of the product but also the consumers’
perceptions or happiness with the outcome of the transaction. Thaler (1983) models consumers
who have a preference for making a ‘good deal,’ i.e., for buying the product cheaper than the
price they expect to pay, i.e. their reference price. Doing so generates additional utility.
Similarly, consumers lose utility when they make a ‘bad deal,’ i.e., when the price is above their
reference price. The total utility of the consumer when buying can be broken down into the
following: the standard utility component denoted ‘acquisition utility’ that corresponds to (1)
and a non-standard utility component, ‘transaction utility,” that corresponds to the perception
of the outcome of the transaction. That is, the value the consumer assigns to consuming the
good, r;, is different than the overall utility from a purchase. Hence, the utility when the
consumer buys is given by
u; = n—p + v(pf — p) (14)

2 sz ays SN————
acquisition utility  transaction utility

where p, represents the fair reference price and v the extent to which the consumer cares about
transaction utility. The acquisition/transaction-utility approach does not capture PWYW
behavior very well, as the consumer always prefers lower prices. This would imply that
consumers want to pay as little as possible. However, it helps to illustrate how additional

preferences, in this case- “making a deal” — can enter the utility function.

Using a similar approach, economists sought to model why people behave prosocially by adding
non-standard utility components to utility functions. Most of this work has been done in the
context of laboratory experiments where consumers play stylized games. One of the most
prominent examples is a dictator game (Kahneman, Knetsch, & Thaler, 1986a). In this setup,
two individuals are paired randomly; one plays the role of the dictator, and the other player is
passive and has no influence on the outcome of the game. In the first stage, the dictator receives
an endowment from the experimenter (e.g., $10 cash). The passive player does not receive

anything. In the second stage, the dictator is asked to divide the endowment between him/herself
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and the passive player. A ‘homo oeconomicus’ dictator that only cares about his/her payoff
would take the entire endowment. However, the key finding of these games has been that
individuals care about the other’s payoff in addition to their share, on average, about 30 percent
of the endowment (Engel, 2011). To understand the dictators’ behavior, their utility functions

need to include a term that considers the payoff of the passive players.

u; = vy ;(own payoff) + v, ;(other’s payoff) (15)
where v, ; and v, ; describe how the individual values its own, v, ;, and the other player’s, v, ;,
payoffs. Note that the shift from egoistic to social preferences is gradual; the consumer not only

values his/her own payoffs, but relies solely on the other’s outcomes (André, Bureau, Gautier,
& Rubel, 2017; Mauss, 1925).

Contingent on the type of prosocial preference, the second part of (15) differs with respect to
whether it monotonously increases in the other’s payoffs (as in the case of altruism), or whether
it depends on a fair allocation (as in the case of inequity models) or on the other’s behavior and
intentions (as in the case of reciprocity). For an overview of different types of prosocial utility
functions, cf. Fehr and Schmidt (2006) and Clavien and Chapuisat (2016). Similarly, (social
and self-) image effects can be modeled by introducing a utility component that mirrors the

preference for image-increasing outcomes.

The additional preferences might be conceptualized positively or negatively, i.e., consumers
could be interpreted to value fair outcomes (e.g., through an additional self-image gain) or to
devalue unfair ones (e.g., through the disapproval of the unfair allocation of resources). As
utility functions do not have a natural zero point, positive and negative transformations are
straightforward (Varian, 2010).

Most of the existing literature that models consumer behavior in PWYW is based on utility
functions that resemble a combination of (14) and (15),

u; = r; — p; + additional utility component. (16)
Based on this premise, deriving optimal profits is similar to the classical microeconomic
approach (see Section 2.3.1). In the case of fixed prices, the seller considers the additional
preferences, derives demand, and sets the profit-maximizing price. The consumer then decides
whether or not to buy. The seller’s profits result from the revenues achieved at the profit-
maximizing price and the variable costs to be incurred by production. Recently, the additional

utility component in participative pricing was also termed “process utility”” (Spann et al., 2017).

20



In PWYW, the consumers decide on the price by maximizing their utility function and solving
for p;. The seller’s profits are then given by the sum of prices minus the respective variable
costs.

This flexible approach also allows us to analyze hybrid structures where the seller tries to
influence the buyer, e.g., with the help of a minimum price or a suggested price. In this case,
the seller determines this optimal (minimum or suggested) price. This price, in turn, influences
prosocial perceptions. Based on these perceptions, the consumer maximizes his/her utility by
deciding whether to make a purchase or not and by paying his/her utility-maximizing price. The
seller’s profits would then result from the aggregation of prices set by the consumers minus the

Ccosts.

A seller can choose between different pricing schemes (fixed pricing, PWYW, PWYW with a

suggested price) and selects the one with highest profits.

In the following section, we will summarize the results of extant approaches to model PWYW.
Three sub-areas are analyzed: consumer behavior in PWYW, the firm’s profitability in PWYW,
and modifications of PWYW, i.e., design choices (suggested and minimum price).

2.4 PWYW models

In pursuit of a comprehensive representation of the current state of theoretical work on PWYW,
a literature search was conducted to identify relevant papers. We identified relevant papers by
searching Google Scholar, Web of Science, EBSCO, Emerald, JSTOR, Sage, Springer, and
Wiley for the keywords “pay what/as you want/can/like/wish”.

In a second step, we scanned through each paper to identify whether it contains an analytical
microeconomic model pertaining to PWYW. Papers with a purely empirical or conceptual
approach were excluded from the review. Furthermore, we used a snowballing procedure to
identify potentially missing papers by scanning through the reference lists of the papers
identified. This left us with 14 peer-reviewed articles. We included all articles in our review.

In order to compare the results from different models, we will use the term “prosocial
preference” to summarize the additional preference component in (16) that provides additional
(dis)utility to the buyer. While acknowledging the contextual differences of the different
concepts (other-regarding, image, or not explicitly specified preferences), this aims at
simplifying and comparing the results from different models. Furthermore, to avoid bulky

notation when summarizing the results from the different models, we will refer to the papers by
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their number in Tables 1-4. For each area investigated, we give recommendations for future

research.

2.4.1 The scope of the studies

The scope of the studies is presented in Table 2. Out of the 14 papers analyzed, four papers
focus solely on buying behavior (#4, 6, 10, 13). These papers concentrate on analyzing
conditions for which consumers buy or do not buy, consumers’ prices in PWYW, and the
construction of the benchmark price. A single paper (#14) focusses exclusively on the seller
and takes the buyer’s voluntary payments as given. In this contribution, Tudon (#14) examines
on the effect of demand uncertainty on PWYW and shows that higher demand uncertainty can
make PWYW more beneficial than traditional pricing. The remaining nine papers analyze
PWYW simultaneously for buyer and seller (#1, 2, 3, 5, 7, 8, 9, 11, 12). These papers
concentrate on finding conditions for which PWYW is profitable, compare it to posted prices

and examine PWYW in competition.

Seven papers discuss modifications of the PWYW mechanism, e.g., whether and how the seller
should try to influence consumer’s payments (#3, 4, 6, 7, 9, 10, 11). These contributions focus

on consumer behavior and the firm’s profitability under optimal suggested and minimum prices.

In PWYW, consumers’ choices and the seller’s profitability are two sides of the same coin.
Only when the consumers’ preferences induce sufficiently high prices, will PWYW become a
promising pricing mechanism from the seller’s perspective. Furthermore, the consumer can
decide on prices only when the seller offers PWYW. That is, an isolated perspective on either
the consumer or the seller risks analyzing theoretically possible but practically unlikely
scenarios (e.g., while it is interesting whether consumers behave prosocially when purchasing
a high value good such as a Porsche 911, sellers will most probably not take the risk and sell
such goods under PWYW). Similarly, PWYW might be an effective pricing mechanism from
the seller’s perspective when all consumers are extremely prosocial and share their entire
consumer rent with the seller; however, such a scenario is highly unlikely. To ensure that
models study relevant scenarios from the buyers’ and seller’s perspective, thus, future research

should try to integrate both sides.
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No Author Consumer preferences @ Utility function @

1 Chao, Fernandez, and Nahata (2015) ORP w =1 —p; — u(ps - pi)z
2 Chao, Fernandez, and Nahata (2019) ORP U =1;—p;i — U max{pf - p;, 0}
Chen, Koenigsberg, and Zhang (2017) Inequity aversion U =1, —p; — Vi maX{pi — s, o} — B max{p; — p;, 0}
4 Christopher and Machado (2019) Fairness, image, cognitive costs w=1—p; —vil(pr1 — pi)z +x] + (P — Pr2)
5 El Harbi, Grolleau, and Bekir (2014) ORP u=r—p+ur
6 Gautier and van der Klaauw (2012) Social image, self-image W =1 — Pi + Lsety,i(0ir i) + Lsociari @i Pr)
7 Isaac, Lightle, and Norton (2015) Warm glow altruism u; =1, —p; + a;i(pi,r)
8 Kahsay and Samahita (2015) Self-image u; =1, —p; £ (i pyr)
9 Mak et al. (2015) Egoistic, forward-looking wir =0y —p)+ 60 —p) +6%(r; —p) + 83(r; —p) + -+
10  Park, Nam, and Lee (2017) ORP w =1 —p; — ti(py — pi)“Z'i
11  Regner and Barria (2009) Intention-based Reciprocity U; =1, — Pi + PiKconsumerKrirm
12 Samahita (2019) ORP u; =1, —p; —u(pr —pi)
13 Schmidt et al. (2015) Pure altruism u; =1 —p; + a;(m)
14 Tudon (2015) Altruism N/A

@ ORP: not explicitly specified other-regarding preference

@ o parameter for altruistic concerns, g parameter for inequity concerns, y parameter for inequity concerns, § discount factor for future consumption,
« parameter for image concerns, k parameter for kindness, u parameter for not explicitly specified social concerns, m seller’s profits, p parameter for reciprocity
concerns, y parameter for cognitive costs, p benchmark price, N/A not applicable

Table 1: Consumer preference in PWYW models
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No  Author Level of analysis Minimum price Suggested price
1 Chao et al. (2015) Consumer and seller N/A N/A
2 Chao et al. (2019) Consumer and seller N/A N/A
3 Chen et al. (2017) Consumer and seller Yes Yes
4 Christopher and Machado (2019) Consumer Yes Yes
5 El Harbi et al. (2014) Consumer and seller (indirect distribution) N/A N/A
6 Gautier and van der Klaauw (2012) Consumer N/A Yes
7 Isaac et al. (2015) Consumer and seller Yes Yes
8 Kahsay and Samahita (2015) Consumer and seller N/A N/A
9 Mak et al. (2015) Consumer and seller N/A Yes
10  Parketal. (2017) Consumer N/A Yes
11  Regner and Barria (2009) Consumer and seller Yes Yes
12 Samahita (2019) Consumer and seller N/A N/A
13 Schmidtet al. (2015) Consumer N/A N/A
14 Tudén (2015) Seller N/A N/A

Table 2: Level and scope of analysis of PWYW models
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No Author Drivers of benchmark prices Drivers of PWYW prices
Consumption utility, external anchor (typical price, Consumption utility, costs, ORP, benchmark price
1 Chao et al. (2015)
costs)
2 Chao et al. (2019) Consumption utility, external anchor (typical price) ORP, benchmark price
Consumption utility, costs, suggested price Generosity, benchmark price, advantageous inequit
3 Chen et al. (2017) P Y % P ) Y ) P . -g aay
aversion, suggested price, minimum price
) Consumption utility, internal reference price, suggested Fairness, image, cognitive costs, consumption utility,
4 Christopher and Machado (2019) ) ]
price reference price
5 El Harbi et al. (2014) N/A N/A
) Consumption utility, external anchor (typical price) Benchmark price, reputational concerns (social and
6 Gautier and van der Klaauw (2012) ]
self-image)
7 Isaac et al. (2015) Consumption utility, suggested price Consumption utility, benchmark price
8 Kahsay and Samahita (2015) Exogenous fair price Image, benchmark price
9 Mak et al. (2015) N/A Consumption utility, low discount factor
10 Park et al. (2017) Exogeneous typical price Social preferences, reference price
11 Regner and Barria (2009) N/A Enough reciprocity concerns
12 Samahita (2019) Consumption utility, costs, shared surplus Generosity, consumption utility, costs
13 Schmidt et al. (2015) N/A Altruism, consumption utility, seller characteristics
14 Tudoén (2015) N/A N/A

Table 3: Consumer behavior in PWYW models
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No Author Firm preferences Costs Comparison to 1 iions for Profitability
fixed pricing

1  Chaoetal. (2015) Profit maximization  Yes Yes Low costs, high prosocial preferences

Profit maximization  Yes Yes Low costs, high prosocial preferences, competition uses
2  Chaoetal. (2019) ) o

fixed pricing
3  Chenetal. (2017) Profit maximization  Yes Yes Low costs, low share of freeloaders, high generosity
4 Christopher and Machado (2019) N/A N/A N/A N/A
5  ElHarbietal. (2014) Profit maximization  Yes Yes High average prices, cross-selling potential
6 Gautier and van der Klaauw N/A N/A N/A N/A
(2012)

7  lsaac et al. (2015) Profit maximization  Yes Yes In the absence of freeloaders always, otherwise N/A
8  Kahsay and Samahita (2015) Profit maximization 0 Yes High prosocial preferences, low benchmark prices

Achievement of a 0 N/A N/A
9 Maketal. (2015) )

profit goal
10 Park et al. (2017) N/A N/A N/A N/A

) Payoff maximization N/A Yes Sufficient reciprocity concerns

11 Regner and Barria (2009) ) ) ]

with reciprocity

) Profit maximization  Yes Yes Low share of freeloaders, high generosity, market
12 Samabhita (2019) ) i
incumbent charges posted prices

13 Schmidt et al. (2015) N/A Yes N/A N/A
14 Tudén (2015) Profit maximization  Yes Yes High altruism, low costs

High demand uncertainty

Table 4: The seller in PWYW models
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2.4.2 The consumer in PWYW models
In the following, we will present the findings from PWYW models for consumer behavior. We
will concentrate on how to model different consumer preferences, benchmark prices, and the

consumers’ payments. The results are summarized in Table 3.

2.4.2.1 Consumer preferences

In this section, we will discuss the general setup of utility functions in PWYW models, the
consumer preferences in different pricing mechanisms, and the consideration of consumer

heterogeneity.

All models include additional preferences with a non-standard utility component for explaining
consumer behavior. In the presentation of the review, we group the articles by the type of non-
standard utility which is assumed. This gives us one article that models egoistic, time-consistent
preferences (#9), three articles that use altruism (#7, 13, 14), one article that uses reciprocity
(#11), one article that uses inequity aversion (#4), two articles that use image concerns (#6, 8),
five articles that use a not explicitly specified prosocial preference parameter (#1, 2, 5, 10, 12)
and one article that explicitly models multiple factors (fairness and image concerns) (#6). The
corresponding utility functions are summarized in Table 1. To ensure consistent presentation
and to compare the models with each other, the notation used in the respective papers is

standardized, simplified, and adapted to mirror (16).

Although the consumers’ underlying preferences differ across models, the different approaches
may be divided into two main categories: models with positive additional utility components

and models with disutility components.

In the models of the first category, the respective authors assume that consumers who behave
according to their prosocial preferences receive additional utility. Under these circumstances,
the preferences for altruism (#7, 13), reciprocity (#11), image (#4 (partially), 6), or general
social preferences (#5) reward prosocial behavior. Typically, the marginal utility from acting
prosocial is concave and decreases with increasing payments. In these cases, by maximizing
the utility function, consumers seek a utility-maximizing price that balances acquisition utility
and prosocial preferences. When, however, the consumers do not behave prosocially, they
likewise fail to obtain additional utility.

In the models of the second category, authors assume that behaving in violation of prosocial
preferences decreases the consumers’ overall utility. This is the case for models that use

equity/fairness concerns (#3, 4 (partially)), and general social preferences (#1, 2, 10, 12). Under
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these circumstances, consumers typically compare their price to a benchmark price (cf. Section
2.4.2.2). If consumers do not behave prosocially, they suffer a utility loss in the ‘additional
utility component’ part of the utility function (cf. (16)). When they have strong social
preferences, this utility loss exceeds the utility gain from saving money. Consequently,
consumers prefer to pay the benchmark price and to behave fairly or to refrain from purchasing
altogether. When consumers have weak social preferences, either the monetary benefits from
paying nothing or the low prices exceed the disutility from prosocial preferences, and the
consumers do not pay enough and or proceed to freeload, i.e., pay nothing and take the good

for free.

One paper combines the two approaches. When consumers pay above a benchmark price, they

receive additional utility, and when they pay below the benchmark, they lose utility (#8).

Another difference in the representation of preferences pertains to the consistency of utility
functions in PWYW and other pricing mechanisms. Ideally, consumers should have similar
preferences in PWYW and posted pricing. Consumers who behave prosocially in PWYW most
likely also have such preferences in posted pricing. It is unlikely that they accept a seller
behaving very selfishly without experiencing antipathy, and consequently a utility loss. Hence,
focusing on prosocial preferences solely in PWYW while assuming traditional utility in fixed

pricing might be a problematic assumption (as in #1, 2, 3 (partially), 8, 14).

We discuss this issue in greater depth in Articles 1 and 2 of this dissertation. There we will
show the consequences of neglecting prosocial preferences in posted pricing and in PWYW

with a minimum price.

Another difference in the models lies in the inclusion of the heterogeneity of consumer
preferences. Traditional microeconomic models derive demand based on heterogeneous
consumption utilities (cf. equation (4)). Consumers with high consumption utilities are willing
to pay higher (fixed) prices than consumers with lower consumption utilities. In addition to the
heterogeneity in consumption utilities, models in PWYW assume that consumer preferences
are also heterogeneous for the additional utility component. However, models differ in the way

they introduce this heterogeneity. We can observe the following four approaches.

In the first approach, consumers are truly heterogeneous with respect to their prosocial
preferences (#3 (partially), 7, 8). This allows the authors to specify a distribution of prosocial
preferences in their models and determine consumer behavior consistently. The second

approach is to introduce different consumer segments that differ with respect to their prosocial
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preferences. Typically, these consumers are divided into a group that has strong prosocial
preferences and one that has no or low prosocial preferences and always freeloads (#1 (partially),
3 (partially), 13). Articles 1 and 2 of this dissertation discuss the limitations of this approach.
In the third approach, authors do not introduce heterogeneity for prosocial preferences (#1
(partially), 2). In these cases, all consumers are equally prosocial. However, as consumers have
different consumption utilities and benchmark prices, their buying behavior and prices can
differ widely despite constant prosocial preferences. The fourth approach assumes that all
consumers are equally prosocial and do not differ with respect to benchmark prices. These
consumers then all behave alike, paying the same price. Of course, this simplified approach is

only suitable when the authors focus on the seller (#5, 9, 14).

Future PWYW models should continue to reflect realistic consumer behavior. Hence, additional
work is needed in the way of assessing and comparing the empirical observations of the
different theoretical formulations of utility functions. In line with empirical studies, the models
should identify different consumer segments and further research the interplay of consumption
utility and prosocial preferences. Future work should also continue to allow some consumers to

pay little or nothing and others to behave prosocially and pay substantial prices.

2.4.2.2 Benchmark prices

As discussed in the previous sections, some models use a benchmark that serves as a basis for
comparison of whether the price paid is appropriate. This benchmark has different names, e.g.,
equitable price (#3), reference price (#1, 2, 4, 10), or fair price (#3, 4, 8). However, the
reasoning is very similar across papers. Prices below this benchmark are considered to be non-
prosocial, i.e., unfair, embarrassing, or non-altruistic, etc. Depending on the type of model,
prices above the benchmark can either be considered generous and increase overall utility, e.g.,
when the consumer gains prestige or self-image for paying more (e.g., #6, 8), or considered to
be excessive and, therefore, decrease prosocial utility, as in the case of inequity aversion (e.g.,

#3). In these cases, the benchmark prices also stand at the upper bounds for the actual price.

Benchmark prices are common features in PWYW models. Out of the 14 examined papers,
eight papers use a benchmark against which the price is compared (#1, 2, 3, 4, 6, 7, 8, 10). In
one paper, the benchmark price is not used explicitly but is part of the PWYW prices (#12).
Although benchmark prices are used similarly across models, they draw on different contextual

concepts and can be classified into exogenously-influenced and consumer-specific.
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Five papers assume a (partially) exogenously-given benchmark price (#1, 3, 7, 8, 10). In this
case, the benchmark price takes the form of an anchor price. The seller or the society signal a
benchmark price and can therefore directly influence perceptions on the consumers’ actual
prices. Park et al. (#10) suggest that the seller might influence consumers’ benchmark prices by
changing the design of the PWYW offer, e.g., by donating parts of the revenues to charity or
by adding a suggested price. However, when benchmark prices take the form of anchor prices,
they are identical for all consumers. Yet, empirical research has shown that benchmark prices

vary widely across consumer segments.

Five papers (#2, 3, 4, 6, 12) assume that consumers build individual benchmark prices. Hence,
their benchmark prices resemble the internal reference price. The benchmark price consists of
a combination of two or more model parameters and divides the total surplus of the transaction
between seller and buyer such that buyers are entitled to some consumer rent and the seller to
make a certain profit. That is, when constructing a benchmark price, the more the consumer
takes the payoffs of the seller into account, i.e., the more they weigh the outcome of the seller,

ergo the more generous they are (#3). A stylized version of such a benchmark price is given by

ps = A Consumption utility + (1 — 4) Seller’s costs @an
with A € [0,1] the weighting factor between seller and buyer. When consumption utility is
above costs — which is a precondition for a positive surplus of the transaction — a higher 4
corresponds to a more generous the consumer. Note that anchor prices might also play a role as

they can influence the internal reference price.

Four papers (#2, 3, 6, 12) assume that consumer decision-making proceeds based on two model
parameters in the construction of their benchmark price. In these cases, consumption utilities,
r;, act as the baseline for the consumer rent. However, the models differ in their definition for
the seller’s minimum profit level. Two papers use the seller’s costs as a baseline for profits (#3,
12). Note that the authors need to assume that the buyers know the seller’s costs. Two articles
use an external anchor price (i.e., the typical price in fixed pricing) as a minimum baseline (#2,
6). One paper constructs the benchmark price using three components: consumption utility,

typical prices, and the seller's price suggestion (#4).

Furthermore, six authors assume that the benchmark price has an upper (#1, 2) or lower ceiling
(#3,7, 8,12), i.e., a maximum or minimum level beyond which each payment is inappropriate.

Consumption utility and the external anchor price are proposed as an upper ceiling (#1, 2). The
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lower ceiling is presumed to be the seller’s costs (#3, 12), the suggested donation (#7), and the

buyer’s consumption utility (#7).

The benchmark price is an essential feature of most PWYW models and an important driver for
PWYW prices (cf Section 2.4.2.3). Depending on the magnitude of the benchmark price,
identical prices might either be considered appropriate or inappropriate. Hence, with a rise in
the benchmark price, consumers might react by increasing their actual prices, dropping out of
the market, or by deciding to freeload. To improve PWYW models, further research should
examine which type of benchmark prices most closely relates to behavioral benchmarks and
whether these benchmarks differ between PWYW and fixed prices. Future research might also
compare the influence of different conceptualizations of benchmark prices on the findings of

different models.

2.4.2.3 Individual price in PWYW

An exciting challenge for researchers modeling consumer behavior in PWYW is to explain why
consumers pay voluntarily and to predict their actual prices. 12 of the 14 models (#1, 2, 3, 4, 5,
6,7,8,9, 11,12, 13) use the previously established utility functions to derive utility-maximizing
prices for the consumers. The remaining two papers assume that consumers will pay but do not
derive their payments from their utility functions (#10, 14). While the approaches vary in detail,
the general idea of determining individual prices is similar across models. Just as in basic
microeconomic models (cf. (11)-(12)), the price can be derived by maximizing utility. However,
in contrast to the simplified approach sketched above, additional utility components (cf. (16))
come into play in these models and all authors find prices above zero. Consistent with the
reasoning above, three main drivers of the PWYW prices can be identified: namely, their
consumption utilities, their prosocial preferences, and the benchmark price. Most models share
a number of key features —the prices typically increase with consumption utilities, stronger
social preferences, or higher benchmark prices. Since the benchmark price is, in turn,
determined by different factors (see Section 2.4.2.2), the PWYW price, p;, is also indirectly co-
determined by these factors. As an example, the benchmark price in Chao et al. (#1) is

influenced by the seller’s costs and, therefore, the PWYW prices also increase with costs.

With respect to the absolute magnitude of prices, most authors (e.g., #3, 7) find that prices in
PWYW are lower than the seller-set price in posted pricing. An exception to this rule is given
by Mak et al. (#9). In their model, consumers might pay more than their consumption utility

when they hope to preserve the offer for the future.
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Taken together, previous research successfully explained why consumers pay in PWYW and
also how this matches empirical observations. Future research modeling PWYW behavior
might want to look at the interplay of different preferences and how these differences determine

prices.

2.4.3 The firm in PWYW models

Ten of the 14 papers analyze the seller's perspective in PWYW (#1, 2, 3,5, 7, 8, 9, 11, 12, 14).
These papers try to delineate conditions in which the seller can operate successfully in PWYW.
The results are summarized in Table 4.

2.4.3.1 Firm preferences

In contrast to the buyers, sellers are considered to be behaving rationally and, therefore, to be
profit-maximizing. Consequently, the seller tries to find the optimal pricing scheme for the
market in which he/she is operating. There are only two exceptions to this general case. First,
Mak et al. (#9) consider a seller with a profit goal that is not necessarily profit-maximizing and
show that such a seller can cover costs in PWYW. Second, Regner and Barria (#11) assume
that the seller also has prosocial concerns and, therefore, prefers reciprocal markets. In both

cases, PWYW can be a profitable pricing scheme for the seller.

When examining the profitability of PWYW from a profit-maximizing seller’s perspective, all
relevant papers find cases in which PWYW is profitable. Eight papers compare PWYW to
traditional pricing and find conditions in which PWYW can even outperform fixed pricing (#1,
2,3,7,8,12, 14). We will discuss these in the following.

2.4.3.2 Average prices and demand in PWYW

The average price per buyer in PWYW depends on two elements: the share of buyers who make
a payment and the magnitude of their payments. Evidently, these factors are determined by the
aggregate choices of the consumers and, therefore, by the distribution of the consumers’
preferences. From a seller’s perspective, the more consumers have strong prosocial preferences,
the higher the share of paying consumers and the higher the prices these consumers pay. PWYW
works as market expansion force, as more buyers can buy from the seller while the average
price is lower than in posted pricing. Hence, the seller faces a tradeoff between more demand
and lower prices. Consequently, several authors find that PWYW can only be offered when
prosocial preferences are strong and, therefore, prices are sufficiently high (#1, 2, 3, 5, 7, 11,
12, 14).
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In some models, benchmark prices are important drivers for the prices ultimately paid by
consumers —the higher the benchmark price, the higher the prices. Determinants of the
benchmark price thus indirectly influence the PWYW prices and, consequently, the seller’s
profits. As discussed above, the benchmark price is a weighted average of the consumers’
consumption utilities, the seller’s costs (#1, 3, 12), and the suggested price (#3, 4, 7). With
respect to costs, this implies that higher costs induce a higher average PWYW price, i.e., a
positive relation between prices and costs. However, an upper limit enters into the equation of
the effect of the benchmark price on prices paid and on the share of consumers who actually
pay. When benchmark prices become too high, behaving fairly might become too costly for the

consumer. In this case, they might switch to freeloading or to the no-purchase option (#3, 7).

Most models predict that PWYW firms sell a higher quantity than a respective fixed-price firm.
The absence of a fixed price only excludes consumers with high prosocial concerns and low
consumption utilities from the market, while fixed pricing excludes all consumers with small
consumption utilities. Some models even predict full market coverage in PWYW, i.e., that all
consumers buy (# 1, 2, 5, 11, 9, 13, 14). Comparing these results to empirical observations, we
find that PWYW sellers can expand on the market (e.g., in the famous PWYW offer by the
British band Radiohead, sales increased significantly (Tyrangiel, 2007)). However, empirical
papers seldom observe full market coverage. To that extent, these theoretical predictions of

total market coverage seem to exaggerate the potential of PWYW.

2.4.3.3 The effect of costs on the seller’s profits

Consistent with microeconomic conventions, all studies in question neglect fixed costs. Besides
their indirect influence on prices via benchmark prices (see above), variable costs also have a
direct impact on the seller’s profits. In general, variable costs have a diametral influence on
profit (#1, 2, 3,5, 7, 12, 13, 14). Furthermore, when comparing PWYW with fixed pricing, high
cost levels inhibit the implementation of PWYW as the seller has to cover full costs for
freeloaders without any compensation. Even if the remaining share of the consumers behaves

fairly, they will not be able to offset the losses from freeloaders (#3, 7, 12).

Note, however, that some papers do not account for costs in case of PWYW or assume that the
seller’s costs are negligible and set them to zero (#8, 9). This limits the applicability of PWYW
to very specific areas. In sum, the effect of costs on profits is well documented. Future studies
should continue to build informative models that include non-zero costs when accounting for

the seller’s profitability.
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2.4.3.4 Other aspects that support the introduction of PWYW

In addition to the general considerations on the suitability and profitability of PWYW, specific
seller and market characteristics might support the introduction of this mechanism. Two
scenarios might encourage the seller to adopt PWYW: markets in which the seller has
difficulties finding the correct fixed price and markets in which the seller has to fight product

piracy such as the record industry.

First, PWYW might be advantageous for sellers who have difficulties finding the right posted
price in traditional selling. Two models show that when price setting is difficult (#14) or costly
(#1), PWYW can offer a viable alternative as consumers decide on the prices. When uncertainty
about the demand in the market surfaces and the seller wants to maximize profits, setting the
optimal price is nontrivial. The seller will either choose a price that is too high or too low. When
the seller sets a price that is too high, some consumers will not buy, despite the opportunity of
being served profitably at a lower price. When prices are too low, the seller forgoes profit
potential as consumers would have been willing to pay more. In PWYW, consumers choose
their price; hence, these inefficiencies should not exist. That is, if consumers are prosocial
enough, the seller will be better off using PWYW as compared to posted price (#14).
Furthermore, the size of the market might influence price-setting costs (#1). When the seller
only serves a small market with costly price setting, offering PWYW might stand as a more
profitable pricing strategy than posted pricing where the seller would incur costs for setting the
price and would pass these costs on to the buyer. However, in PWYW, the buyer would set the
price and, therefore, even for rather low levels of prosocial preferences, employing PWYW
might be optimal.

Second, in the record industry, traditional pricing becomes difficult to enforce as many
consumers engage in product piracy. Given high prosocial preferences, El Harbi et al. (#5) show
that PWYW can be an attractive choice for musicians who traditionally depend on music labels.
When the label shares little of its revenues with the artist, PWYW becomes a viable alternative
for the artist. PWYW allows the artist to cut out the intermediary, increase their fan-base, and

generate cross-selling effects.

Similarly, Regner and Barria (#11) show that PWYW can be more successful than traditional
pricing when prosocial preferences are high as music producers and consumers do not have to
worry about protection against piracy. In addition to a prosocial utility gain, PWYW is
beneficial for both parties. Consumers get the product without copyright protection and should

have higher consumption utilities. The seller saves money on copyright protection.
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While PWYW can be a profitable pricing scheme, posted pricing remains the pricing
mechanism of choice for most sellers. Future research should continue to model why PWYW
is especially prevalent in some markets (e.g., restaurants, and hotels) and less so in others (e.g.,

supermarkets, and transportation).

2.4.3.5 PWYW in competition

While the above results hold for profit-maximizing monopolists, three papers examine PWYW
under competition (#2, 3, 13) and discuss setups in which PWYW can be successful when
competing with at least one other firm. The papers agree that there is a minimum level of social
preferences and that costs must be low for the adoption of PWYW. However, the predictions
on the competitive structure differ. While two papers conclude that PWYW is best used when
the competition is using fixed pricing (# 2, 12), the other group of authors recommends PWYW
for all sellers in the market (#3). Furthermore, disagreement persists as to whether product

differentiation leads to more or fewer firms adopting PWYW.

Chen et al. (#3) consider a duopoly in the absence of freeloaders. They show that when
consumers are generous, and product differentiation is low, PWYW is chosen by both firms.
However, when consumers have little prosocial preferences, and differentiation is high, both

firms opt for fixed pricing.

Chao et al. (#2) investigate Bertrand competition in a duopoly. Traditionally, Bertrand
competition does not allow any seller to make profits when both firms offer fixed pricing.
However, if one seller offers PWYW and the other offers fixed pricing, both sellers will be
profitable when costs are low, and consumers are fair-minded. In this case, some fair-minded
buyers will support the PWYW seller, while the fixed-pricing seller can continue to charge high

prices.

Samabhita (#12) finds that product differentiation and higher levels of prosocial preferences
support the introduction of PWYW in competition. In particular, when the seller enters a market
in which fixed pricing is the dominating pricing scheme, PWYW offers a way to be profitable

in a competitive market.

Using PWYW models might be especially significant for answering the question of the right
pricing choice in competition. Due to the complexity of competitive markets, empirical and
experimental research becomes very challenging and has not yet been attempted as a result.
Given this background, theoretical models might drive knowledge-building in this area.
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However, the contradictory findings in this area call for additional studies on the suitability of

PWYW in competitive markets.

2.4.4 Design choices

A seller that implements PWYW plays itself fully into the hands of the buyers. Yet, empirical
examples of PWYW show that sellers try to influence the buyer by setting a suggested price or
try to limit their risk by adding a minimum price. However, as empirical results of the
effectiveness of such modifications are mixed (Johnson & Cui, 2013; Jung, Perfecto, & Nelson,
2016), theoretical models sought to understand whether a suggested or minimum price can be

successful and how the seller can set optimal suggested or minimum prices.

2.4.4.1 Suggested price

Seven papers (#3, 4, 6, 7, 9, 10, 11) model the effects of a suggested price in PWYW. However,
the concept of the suggested price and, thus, its effectiveness differ greatly from contribution

to contribution.

Mak et al. (#9) propose an indirect form of price suggestion. In their model, the seller posts an
overall profit goal, and the consumers derive their individual price based on that goal. In turn,
the sum of consumer payments adds up to the profit. This helps the coordination of buyers and
makes PWYW profitable. That is, the seller’s profitability depends on arriving at the
appropriately suggested profit goal. However, the authors do not give guidelines on the optimal

goal as their paper focusses on consumer behavior.

The other authors posit an indirect effect of the suggested price on actual prices (#3, 4, 6, 7,
10). The suggested price alters the benchmark price, and as consumers adjust to this change,

they will adapt their prices accordingly.

In Isaac et al. (#7), the suggested price is the minimum payment for getting utility from warm
glow altruism. Consumers who pay at least the suggested price receive benefits from their
prosocial actions. In their baseline models, all consumers accept the suggested price as the
benchmark and have strong prosocial preferences. Consumers with consumption utilities above
the suggested price will buy from the seller. Otherwise, they will refrain from purchasing. It
follows, then, that the seller must find the optimal price suggestion that maximizes profits. In

this case, the suggested price is crucial so that PWYW can outperform fixed pricing.

In Chen et al. (#3), the suggested price is only recognized by some consumers. For those

consumers, it increases their benchmark prices. Consumers that are affected by this suggested

36



price will pay more than without the price suggestion. Overall, however, consumers who are
freeloading without a suggested price cannot be convinced by the suggestion and will continue
to freeload. Nevertheless, when set optimally, the suggested price always increases profits for

the seller as compared to PWYW without a price suggestion.

Furthermore, a suggested price reduces the probability of consumers opting out of the market
and increases payments (#4). Fair-minded consumers with high consumption utilities accept
the price suggestion. Hence, the seller misses out on a potential revenue source by setting the
suggested price as consumers would otherwise be willing to pay more. However, it is not yet

clear how this will be reflected in the seller’s profits.

In summary, suggested prices are double-edged swords. They extract higher prices from some
of the consumers, while others who would pay lower prices are driven out of the market
altogether. The optimal suggested price is below the profit-maximizing price of a fixed price
monopolist (#3, 7). However, the models are contradictory in defining who will be affected by
the suggestion. In particular, Isaac et al. (#7) find that suggested prices extract higher prices
from consumers with low and high consumption utilities. Chen et al. (#3) predict that only fair-
minded consumers with intermediate consumption utilities are affected by the suggested price.
Christopher and Machado (#4) argue that fair-minded consumers with high consumption

utilities will pay less when a suggested price is present.

Future research might synthesize these findings to model the suggested price. As we discuss in
Articles 1 and 2 of this dissertation, the derivations of Chen et al. (#3) are flawed. To that extent,

we will give an updated view of the profitability of the suggested price in these contributions.

2.4.4.2 Minimum price

Four papers model the minimum price in PWYW. Two of these articles include the minimum
price as a lower bound for the price (#11) or investigate conditions in which this lower bound
is paid (#4). The other two remaining contributions aim at giving guidance to the seller for
finding the optimal minimum price (#3, 7).

From a consumer perspective, the minimum price helps to determine the price (#4). From a
seller’s perspective, the minimum price offers a powerful tool to exclude freeloaders as they do
not receive the good when paying below the minimum price (#3, 7). Finding the profit-
maximizing minimum price is an optimization problem similar to finding the price in monopoly
pricing. The minimum price is portrayed very positively from a seller’s perspective. It only has

positive effects on PWYW prices and profitability and works as an enhancement of PWYW.
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That is, prosocial consumers are still contributing more, and freeloaders are excluded from the
market (#3).

In contrast to these predictions, previous empirical results (Jang & Chu, 2012; Johnson & Cui,
2013) are less optimistic and show that minimum prices induce a downward shift towards the
minimum. The above models do not account for this potentially detrimental effect. Future
research should therefore concentrate on disentangling the positive and negative effects of the
minimum price. We offer an update of the results of Chen et al. (#3) with respect to the

potentially negative aspects of the minimum price in Articles 1 and 2 of this dissertation.

3 Gambled price promotions

Involving the consumers in the price-setting process allows sellers to distinguish themselves
from the competition and to enable the consumer to experience something novel and exciting.
However, engaging the consumer in price-setting is far from limited to the continuous adoption
of the PWYW mechanism. Even for short-term price promotions, retailers can choose between
involving the consumer in price-setting or fixed discounts. An example of a promotional
application of PWYW is the mark-off-your-own-price strategy, where the consumers choose a
discount level rather than a price (Schroder, Lier, & Sadrieh, 2015). As seen in PWYW,
running a short-term price promotion increases consumer involvement and media coverage
(Ledn et al., 2012). However, the promotional use of PWYW might lead to lower profits (Kim
etal., 2014).

To that extent, in the domain of short-term promotions, other pricing tactics have gained
increased interest over the past decade — namely, price promotions for which the outcome of
the promotion (i.e., the discount the buyer receives) is unclear at the time of the purchase
(Ailawadi, Gedenk, Langer, Ma, & Neslin, 2014). These promotions are random discounts (e.g.,
every tenth purchase is for free) or discounts conditioned on the realization of an uncertain
event (e.g., Austria winning the UEFA European Championship). Often, these promotions
make use of consumer participation. In this case, the promotion is framed as a gamble such as
a game of chance, a dice game, or a wheel of fortune. These promotions are termed gambled
price promotions (Alavi, Bornemann, & Wieseke, 2015). By playing a game with the seller, the

buyer can win a discount.

As compared to traditional discounts, price promotions with unknown discounts feature several
advantages. They help boost intention to purchase and the overall purchase rate (Dhar,
Gonzélez-Vallejo, & Soman, 1995; Dhar, Gonzélez-Vallejo, & Soman, 1999; Hock, Bagchi, &
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Anderson, 2020). Consumers overestimate the financial attractiveness of such offers and, thus,
have a lower price sensitivity (Mazar, Shampanier, & Ariely, 2017). Furthermore, consumers
are less likely to decrease their internal reference price when getting a discount that is
determined by chance as compared to a traditional discount (Alavi et al., 2015). For a more

detailed literature overview on gambled price promotions, cf. Article 4 of this dissertation.

Similar to PWYW, gambled price promotions build on consumer participation. In that way,
gambled price promotions might be novel and exciting to consumers. The consumer
nevertheless exercises no real influence on the price as the outcome of the gamble determines
the discount. Furthermore, these promotions do not pose a significant risk for the seller, as —
similar to a casino — by the law of large numbers, multiple replications ensure that discounts
approach the expected value of the promotion. This makes gambled price promotions an

interesting alternative to fixed prices and PWYW.

In Article 4 of this dissertation, we study whether gambled price promotions can have a positive
influence on the consumers' perceptions of the seller, similar to PWYW. In particular, we
examine empirically whether word-of-mouth (WOM) intention and customer satisfaction are
higher than in fixed price promotions.
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4 Overview of Articles

The remainder of this dissertation consists of four articles (Table 5). Articles 1-3 focus on the
modeling of PWYW and its extrapolations (minimum price, suggested price, multiple products).
Article 4 offers an empirical study of the effectiveness of gambled price promotions. In the

following, we will provide an outline of each article.

Article Reference

1 Akbari, K., Wagner, U. (2020). Comments and Refinements on the Pay as you
wish Model by Chen et al. (2017), (submitted to Marketing Science, 2"

review round).

2 Wagner, U., Akbari, K. (2020). Supplementary Appendix to “Comments and
Refinements on the Pay as you wish Model by Chen et al. (2017)”.
Forschungsberichte des Instituts fur Betriebswirtschaftslehre der Universitat Wien.

3 Akbari, K., Wagner, U. (2018). Pay-What-You-Want Pricing for Multiple Goods.
Conference Proceedings EMAC 2018. Glasgow (United Kingdom). 29.05.-
01.06.2018. (electronic proceedings USB).

4 Akbari, K., Wagner, U. (2020). When paying is fun, I'll tell others:

Outcome effects of gambled price promotions (submitted to Schmalenbach

Business Review, 2" review round).

Table 5: Overview of articles

4.1 Article 1

The purpose of Article 1 is to develop a model that consistently portrays consumer behavior in
PWYW and allows us to understand conditions under which the seller can operate profitably
under PWYW. Furthermore, it aims to explain the circumstances under which the seller can

increase profits by introducing a suggested and a minimum price.

This article builds on Chen et al. (2017), who published a similar analysis in Marketing Science
and who attempted to model PWYW behavior and firm profitability in PWYW, posted pricing,
PWYW with a minimum price and PWYW with a suggested price. The basic features of their
model are based on inequity averse consumers and a profit-maximizing seller. Based on their
analysis, three consumer segments emerge in PWYW: (1) consumers with high fairness
preferences who buy the product and pay the fair price, (2) consumers with high fairness
preferences who do not buy because their fairness concerns exceed consumption utility and (3)
consumers with low fairness concerns who freeload whenever possible. Concerning the firm’s

profitability, the seller can successfully use PWYW and be more profitable than under fixed
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prices when the share of consumers with low fairness concerns is small, costs are low, and fair
prices are high. PWYW with the minimum price is successful when the fair prices are high, and
the share of freeloaders is also high, as the seller can exclude these freeloaders by instituting a
minimum price. Moreover, PWYW with a suggested price is profitable when the share of

freeloaders is small, but the consumers’ fair prices are low.

However, the derivations in Chen et al. (2017) suffer from some inaccuracies and errors that
lead to a (partial) misinterpretation of the profitability of PWYW. This article therefore has
three objectives: (1) to uncover the inconsistencies in Chen et al. (2017), (2) to show that these
inconsistencies are influential, and (3) to offer a model that does not suffer from these
inconsistencies and that predicts the consumers’ and firm’s behavior and outcomes under

PWYW more consistently.

The rework of their model divides the segment of consumers with low fairness concerns into
two sub-segments. It disperses with the notion that consumers with low fairness concerns
invariably hurt the seller. In addition to the freeloading consumers, a consumer segment appears
who maintains low fairness concerns and however does not freeload. These results also increase
the seller’s profitability in PWYW and PWYW with the suggested price. Regarding the
minimum price, we apply a more comprehensive inequity aversion concept that also takes into
account the buyer’s exploitation by the seller. Furthermore, our derivations on the minimum
price and the suggested price clear up some inconsistent results and formulate more realistic,

optimal suggested and minimum prices.

Additionally, the article contains a simulation analysis that compares the updated results of this
article to the findings by Chen et al. (2017) and shows differences between 10 and 30 percent
in the seller’s profits between the two models. Beyond the microeconomic model, Article 1
proves the existence of the additional consumer segment in a field experiment from an Austrian
supermarket. During the PWYW condition, we could show that the segment of less fair-minded

consumers indeed needs to be separated into consistent freeloaders and partial freeloaders.

4.2 Atrticle 2
Article 2 contains a technical report on PWYW modeling in Article 1. In addition to the content-
related aspects that emerge when modeling PWYW, this research report provides details on the

mathematical aspects of modeling and the derivations of the model.
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This report contains additional and more explicit analyses of the inconsistencies in the study by
Chen et al. (2017), compares important model scenarios using what-if analyses, and attempts
to uncover the underlying reasons for the inconsistencies in Chen et al. (2017).

4.3 Article 3

Most previous models on PWYW have investigated a buyer-seller interaction with a single
product. However, most product offerings include multiple products and product bundles. A
seller with two products (A and B) who can choose between PWYW and fixed pricing already
has four options: (1) selling both products under PWYW, (2) selling both products with fixed
pricing, (3) selling one product (A) in PWYW and the other with fixed pricing (B), and (4)
selling the other product (B) in PWYW and the first product (A) under fixed pricing. Besides,
sellers have further developed PWYW and combined ideas from bundling with PWYW.
Consumers can obtain the bundle of both products when they pay above a threshold price.
Otherwise, only product A is sold under PWYW conditions. This pricing scheme is termed
multi-tier PWYW (MTPWYW).

To develop guidelines for the sellers to choose the right pricing mechanism, we assume inequity
averse buyers enter into the equation, just as in Chen et al. (2017), and offer a simulation
analysis at a wide parameter range. The results of this analysis imply that consumers have to be
sufficiently inequity averse in order for the seller to consider using PWYW as part of its pricing

strategy.

In this case, we can formulate the following guidelines: when costs of both products are low,
pure PWYW is the most profitable pricing scheme. When the costs of one product are low and
the costs of the second product are intermediate, PWYW for one product and fixed pricing for
the other product is the optimal choice. When the costs of one product are low and high for the
other product, MTPWYW is optimal.

4.4 Article 4

Article 4 deals with consumer behavior in gambled price promotions. This type of rebate policy
allows the consumer to participate in determining the price without the consumer having the
opportunity of directly influencing the price. Instead, the consumer plays a promotional game,
and the result of this game determines the final price. Previous studies have shown that this type
of price promotion is advantageous from the seller’s point of view, as consumers bought more

when a gambled promotion was running.
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This article proposes that the entertainment value and the consumers’ assessment of the
outcome of promotion might influence customer satisfaction with the store and the consumers’
word-of-mouth (WOM) intentions. When compared to traditional price promotions with the
same expected value, letting the consumer play a promotional game could have two effects.
First, playing a game might be viewed as entertaining and, therefore, might increase the
consumer’s assessment of the seller’s service, which should increase consumer satisfaction and
WOM intention. Second, consumers might assess the outcome of the game as favorable or
unfavorable. When the consumers have favorable assessments of the outcome of the game, they
tend to be more satisfied with the seller regardless of the entertainment value of the promotion.
However, when consumers do not perceive the promotion as entertaining, consumers who are
more satisfied with the discount might still be even more satisfied with the seller than otherwise.
Furthermore, consumers who find the promotion entertaining and who are overall more
satisfied with the seller, might therefore be more willing to engage in WOM. Despite these
potential advantages, a negative side to this equation enters into play as well. When consumers
perceive the gamble as boring or do not approve of the outcome of the gamble, customer

satisfaction and WOM intentions tend to suffer.

This article tests these relations in two field experiments. Consumers’ responses to gambled

price promotions were assessed and compared to fixed and non-promotional setups.

Three significant findings arise from this study: (1) consumers are in favor of gambled price
promotions and are more willing to engage in word-of-mouth if they participate in such a
campaign. The effect of gambled promotions on customer satisfaction is mixed. (2)
Entertainment value mediates the positive relationship between gambled price promotions and
customer satisfaction and WOM intentions. (3) If consumers are dissatisfied with the discount
received, the entertainment value could nevertheless compensate for the effect on customer

satisfaction in a low-stakes environment.
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Glossary of prices

The synopsis above shows that price setting in PWYW is complex and that consumers and

sellers draw on different concepts to determine the price. Therefore, we offer a glossary on the

various kinds of prices used in the text.

actual price: The price a consumer decides
to in PWYW. 22, 23, 24, 29

anchor price: An externally announced
price that could influence the perception
of the actual price. In PWYW models,
anchor prices could be wused as
benchmark prices and suggested prices.
See also external reference price. 18, 23

average prices: Average prices of all
customers from a seller’s perspective. 19

benchmark price: A price that acts as a
comparison to the actual price. In
PWYW models, the construction of
benchmark prices is not consistently
agreed on. 6, 14, 16, 18, 19, 20, 21, 22,
23, 24, 26, 29

equitable price: See fair price. 22

external reference price: See anchor price.
18, 23

fair price: A hypothetical price that is
considered to be fair. In PWYW models,
it could be a benchmark price. 18, 22, 33

fixed price: See posted price. 1, 2, 4, 6, 7,
8, 13, 19, 21, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 35, 36

individual price: The price a consumer
decides to in PWYW. These prices differ
among consumers. See actual price. 10,
29

internal reference price: The price in the
consumer’s memory. In PWYW models,
it could be a benchmark price. 18, 23, 32

minimum price: A price that is added as a
lower boundary in PWYW. Consumers
can only buy the product if they pay at
least the minimum price. 2, 3, 4, 13, 18,
21, 29, 30, 31, 33, 34
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optimal price: Profit-maximizing price
from a seller’s perspective. 9, 27, 29

personalized prices: When a seller allows
prices to be different among consumers.
2

posted price: Prices in a traditional pricing
mechanism. The seller announces a price.
The buyer then accepts or rejects this
price to make a purchase decision. 3, 14,
19, 21, 24, 25, 27, 28, 33

price differentiation: A pricing strategy that
charges different prices for the same
product or service. 3

reference price: Standards against which the
purchase price of a product is judged.
Usually divided into two different types
of reference prices 6, 11, 18, 22, 23, 32

suggested price: A recommendation by the
seller that aims at influencing the
consumer’s payments in PWYW. In
PWYW models, it could be an anchor
price or benchmark price. 13, 18, 23, 26,
29, 30, 33, 34

threshold price: Minimum price a consumer
has to pay to get both goods in multi-tier
PWYW. 35

traditional price: A pricing scheme that uses
a posted price/fixed price. 36

typical price: The price a consumer expects
to pay. Often the regular posted price. In
PWYW models, it could be a benchmark
price. 18, 23

utility-maximizing price: The price that is
optimal from the consumer’s perspective
and would be paid in PWYW. Could be
the actual price. 10, 13, 20
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Comments and Refinements on the Pay as you wish Model by Chen et al.
(2017)

Chen et al. [Marketing Science 36(5):780-791 (2017)] published a model to describe consumer
behavior under pay as you wish (PAYW) pricing. This paper identifies inconsistencies in that
model. First, the paper points to a new segment of consumers who were previously
unconsidered. They are characterized by a decision not to buy a good under a PAYW pricing
policy, even if they can get it for free, and are not very averse with respect to advantageous
inequity. Second, the paper incorporates the effect of disadvantageous inequity aversion on
PAYW with the minimum price. Third, the paper discusses the profitability of PAYW with a
suggested price. Fourth, the paper offers updated guidelines on how a seller should choose the
optimal pricing policy. Finally, the paper shows that revised results differ considerably
compared to those of Chen et al. (2017).

Keywords: pay what you want; pay as you wish; participative pricing, inequity aversion, pricing

1 Introduction

In the last decade, there has been increasing interest in participatory pricing mechanisms that give the
consumer power over the pricing decision. Pay as you wish (PAYW) pricing is probably the most
disrupting and extreme form giving the buyer (almost) no limit on how to set the price. Recently,
Chen et al. (2017) published an analytical model in Marketing Science that aims to describe consumer
behavior under this pricing scheme. Their model draws on inequity aversion and offers an excellent
and comprehensive approach in describing why consumers pay voluntarily in PAYW.

However, their paper contains inconsistencies that influence the profitability of PAYW and
might mislead firms and researchers drawing on their model. First, Chen et al. (2017) fail to correctly
identify a consumer segment that does not buy a good under a PAYW pricing policy, even if they can
get it for free, and are not very averse with respect to advantageous inequity. This also leads to
incorrect results for PAYW with a suggested price. Second, Chen et al. (2017) omit disadvantageous
inequity aversion under PAYW with the minimum price although the minimum price might induce
reactance behavior for some buyers. Third, the calculation of the optimal choice of the pricing policy
is substantially flawed. Furthermore, we conduct a simulation study that shows that Chen et al.’s

(2017) results differ from the correct results by between 10 to 20 percent and that a seller who would
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rely on Chen et al.’s (2017) results would choose the wrong pricing policy in about 20 percent of all
cases.

Given these inconsistencies, here we provide provides refinements of Chen et al.’s (2017)
derivations concerning the share of freeloaders in the market, the seller’s profits under PAYW,
conditions for which the seller should choose PAYW over traditional pricing, the optimal minimum
price, the optimal suggested price and how to manage profitability under (variants of) PAYW. This
paper attempts to address and revise these issues and their consequences and offer solutions that help
to understand PAYW pricing better and lead toward a more realistic model of consumer behavior in
PAYW.

This paper begins by introducing the initial PAYW model by Chen et al. (2017). The third
chapter deals with the consequences of freeloading behavior on the overall profitability of PAYW and
under which conditions a manager should choose PAYW over ‘traditional’ pricing. The fourth and
fifth section discusses modifications of PAYW such as adding a minimum or a suggested price to the
initial PAYW offer and how disadvantageous inequity aversion and freeloading behavior influence
these pricing mechanisms. Based on these updated results, Section 6 delineates the appropriate pricing
mechanism according to the respective prevailing circumstances and shows how Chen et al.’s (2017)

results differ from the results derived in this paper. A discussion section concludes.

2  The model for pay as you wish pricing

As a starting point, Chen et al. (2017) — CKZ hereafter — seek to model buyer’s reactions and seller’s
profits under PAYW pricing and traditional pricing. Under PAYW, customers are offered a product or
service and are free to choose any price they want, including zero (obtaining the good for free) (Kim
et al. 2009). CKZ assume inequity averse buyers (Fehr and Schmidt 1999) to explain why people pay
under PAYW and also why people refrain from buying because they would experience inequity
otherwise.

CKZ introduce the customer’s (i) utility (u;) in their Eq. (1) as:

u; =1, — p; — i max{p; — 1y, 0} — y; max{r;o — p;,0}, Bi,y; =0 (1)
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The consumption utility (r;) describes the customer’s benefit from consuming the good,
disregarding any transaction utility (Thaler 1983). The term y; max{r;, — p;, 0} captures disutility
from advantageous inequity; i.e., if the price (p;) is below the consumer’s perceived fair price (r;,).
Higher values of y; correspond to a stronger aversion to advantageous inequity; i.e., characterize more
fair-minded customers. Thus, the higher y;, the more the customer dislikes being over-privileged.
Correspondingly, the term S; max{p; — 13, 0} captures disutility from disadvantageous inequity; i.e.,
if the actual price is above the consumer’s perceived fair price. This term becomes relevant only if the
seller sets the price. Similarly, higher §;’s indicate that customers have stronger opposition when the
seller is over-privileged; i.e., charges high prices.

CKZ define the perceived fair price as

_ c nn<c )
rio_{lri+(1—/1)c rl->c’0S/1S1

where ¢ describes the seller’s costs and A describers the seller’s equitable share of the total surplus.
CKZ assume that the consumer knows the seller’s costs and compares them to her consumption
utility. When the costs are higher than the consumption utility, the consumer’s fair price is equal to
the seller’s costs, as the consumer knows that lower prices will cause a loss for the seller. When the
consumption utility is higher than the costs, the transaction creates a positive surplus (r; — ¢ > 0) and
CKZ further assume that the consumer is willing to split this surplus proportionally (i.e., A: (1 — 1)).
The parameter A describes the generosity of the consumer. The higher A, the stronger the consumer’s
conviction that she should pay to the seller in order to be fair. By convention, CKZ restrict, without
loss of generality, the domain of r; to [0,1]. This results in p,, = ¢ + A(1 — ¢) as the highest possible
fair price (cf. (2)).

Initially, CKZ distinguish between two scenarios for setting prices. (i) The customer sets the
price; i.e., PAYW: She will never pay more than the fair price because she strives to avoid
disadvantageous inequity (8;-term in (1): p; < r30). (ii) The seller sets the price: CKZ show that a

profit-maximizing firm will always charge prices above the perceived fair price. CKZ denote this
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pricing scheme as “pay as asked” pricing (PAAP). They derive on p. 782 (their equation (3)) the
optimal price under PAAP as?

1+c+BA+2c—ch) 1+ B2 3
= 1-o0).

*

Praap = 200+ ) =t a+n

When comparing the highest possible fair price to the price under PAAP, we find that for
A>1/2+B), 4)
the price in PAAP is lower than p;,. As will be shown later, this relation is relevant under several
scenarios. This implies that generosity A and disadvantageous inequity aversion £ are not completely
independent from each other. Rather, when allowing for g > 0, the feasible domain for A increases;?

i.e., consumers are also less generous when opposing to a privileged seller.

3 Not so inequity averse, but still no freeloader

3.1 Conceptual remarks

In the following three subsections, we concentrate on the PAYW case. Therefore, (1) simplifies to

w =1, —p; —Yi(Tio —0:) =1 —VYitio — (L —v)pi- (1a)

This utility function is linear in p; and under PAYW 0 < p; < ;0 holds.

In the sequel, we define consumer reactions under PAYW. Figure 1 summarizes the results.
The horizontal axis defines the consumers’ level of advantageous inequity aversion while the vertical
axis defines the consumers’ consumption utilities. Thus, we find the following reactions:
1) A less fair-minded consumer; i.e., a customer with y; < 1, will never pay more than zero (p; =

0), thus (1a) simplifies further:
U; =17 = YiTio- (1b)
Next, we substitute (2) in (1b) and arrive at:

w = { T —YiC nnscC (1c)
Vil —yi(n+ (A=) 1>

1 In the interest of a consistent notation, we use pp 44p instead of p; (which is used by CKZ).
2 In their Appendix B CKZ note that 2 > 1/2 for PAYW to be optimal.
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Figure 1: Customer Segments in PAYW

a) For a customer with r; > ¢ we rearrange (1c) tou; = r;(1 — y;4) — (y; — v;A)c and find that
u; > 0. For this customer, obtaining the good for free always leads to a positive utility. Thus,
she will always take the good and pay nothing (Segment I3y, in Figure 1). This behavior is
termed freeriding or freeloading.

b) For a customer with r; < ¢, u; > 0 only, if r; > y;c. In this case, she also takes the good for
free (Segment 12,4, in Figure 1). If her consumption utility is low (i.e., 7; < y;c), however,
she is better off not buying the product (Segment I1p 4y, in Figure 1).

2) For a more fair-minded consumers; i.e., for a customer with y; > 1, the upper bound of the domain
for p; is relevant and utility is maximized for p; = r;; thus u; = r;- ;. Because of (2) (i.e., ¢ <
0 < 1;) the utility is not negative when r; > c; in this case, the customer buys the good and pays
her perceived fair price r;, (Segment I11p 4y, in Figure 1). The utility is not positive when r; < ¢
and, therefore, the customer does not purchase the good (Segment IVp 4y in Figure 1).

Contrary to Figure 1, CKZ, in their Eq. (4), state that under PAYW “... consumers with

valuation r; < ¢ pay zero dollars if y; < 1 and do not buy if y; > 1 (p. 783). Given the derivation
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above, we suggest adapting this statement by highlighting that there might be customers with r; < ¢
and y; < 1 who also do not buy, instead of obtaining the good with a payment of zero (i.e., Segment
Ip 4y In Figure 1). The next subsections analyze whether this refinement has consequences for other

results derived by CKZ.

3.2 Consequences of the refinement on the proportion of freeloaders

CKZ introduce heterogeneity by assuming that r; and y; are distributed independently over the
population according to density functions ¢ (r) and h(y), respectively. Note that CKZ assume
uniformly distributed consumption utilities with ¢ (r) = 1.3 Thus, their proportion of freeloaders

(02 is given by

1 1 1
OeKZ = fo fo SR dr dy = fo h()dy,

which is equal to Segments &4y, IBayw and Ip4yy in Figure 1. Following our suggested
refinement, we would need to exclude Segment I1p 4y (i.€., customers who refrain from purchasing
because they do not want to damage the seller, §) from the share of freeloaders. Therefore, 6 =

6 CKZ_ § with

0= jo 1 [ fy qu(r)dr ¥ f 1¢(r>dr] h(y)dy = fo 1 fy iqb(r)h(y)dr dy (5)

1 ,yc
5= f SR drdy . (6)
0

0

For calculating 8, (6) aggregates over all less fair-minded customers whose utility would be
negative when they take the good and pay nothing. One of the issues that emerges from (5) is that
unlike in CKZ, the number of freeloaders does not only depend on the distribution of y but also on the
distribution of consumption utilities r, which also affects the other measures provided by CKZ (i.e.,

profits, critical costs, and the suggested price). Next, we demonstrate the effects on the firm’s profit

4
Tpayw-

3 Therefore, we omit index i for this subsection.
* In the interest of a consistent notation, we use mp 4y, instead of ,, (which is used by CKZ).
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The firm’s profits in PAYW are given by

1 1
Tpayw = f 1-86-6)y—c)p(r)dr —cO = f 1-6-0)A(r—c)p(r)dr—co. (7)

The first term of the profit function includes all paying customers. They pay their perceived
fair price and the costs c incur at the firm level. The second term of the right-hand side of (7)
describes the firm’s costs that result from freeloaders. When checking the corresponding Eqg. (4) in

CKZ,
1
wi = | (1= 092G - ) ()dr - o (72)
c

it becomes obvious that A = mp4yy — T5Z, = c(0°K% — @) = ¢6 = 0. This implies that (7a)
underestimates profits under a PAYW policy.

Next, we investigate the conditions under which A might be substantial. This requires
postulating assumptions about the distributions of r and y in order to solve the integral in (6).
Remember that we follow CKZ by specifying ¢ (r) as a density function of a uniform distribution
over the [0, 1] domain. Little empirical evidence is available supporting the choice of an appropriate
distribution of y and, therefore, we conduct some conceptual considerations. If there are no customers
withy > 1, then nobody would pay for the good and, therefore, PAYW cannot be profitable. These
segments (Segment I11p4yy and IVp 4yw), however, do not affect A, and we assume this proportion
to be (1 — w). For further reference, we label this part of the market as more fair-minded consumers.
As a result, there also exist some customers with small y < 1. These consumers (Segment I7 4y,
184w, and I1p4yy,) Will make up a proportion of w of the market and match to the less fair-minded
consumers that will never pay. Figure 1 highlights that Segment 11,4y, Creates the difference
between the CKZ model and our refinement.

We postulate y to be distributed according to some distribution hyq 11(y) in the domain [0,1].

Therefore (cf. (6)),

1 yc
0= j wh f dr] dy = cwy,
. [ [0,1]()/) . Y Y0,1] (6a)

with ¥ 41: mean of y in [0,1].
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The determination of § permits the identification of the drivers of Amr = c¢é. Clearly, (i) the
higher the seller’s costs (¢); (ii) the larger the proportion of less fair-minded consumers (w; i.e., more
customers in the critical area 0 < y < 1); and, (iii) the higher the mean of y in this area, the higher the
difference between the two profit functions. Thus, for higher costs and higher ¥, ,;, more customers
will decide not to freeload as their disutility from advantageous inequity aversion will exceed their
acquisition utility (r; — p;). These results possess face validity.

Previous studies on dictator games show that some otherwise selfish participants prefer to
give up a monetary payoff to avoid showing unfair behavior to their co-participants (Dana et al. 2006,
Lazear et al. 2012). This refinement incorporates such actions into PAYW: even customers with
relatively low values of advantageous inequity aversion can (at least in some cases) decide not to
purchase at all. To show that this behavior also exists in real PAYW situations outside the lab, we
report on a PAYW field experiment in Appendix A that shows that the share of §-customers accounts
for about 20 percent of all promotional customers in our sample. Thus, empirically, this error might

be highly relevant.

3.3 Consequences of the refinement on Proposition 1

This section explains how the misspecification affects CKZ’s Proposition 1. First, note that CKZ’s
0¢KZ s equivalent to our w, which is the share of less fair-minded consumers. This share is
independent of the cost level c¢. This allows CKZ to determine the critical cost level, c*,®> above which
PAYW cannot be more profitable than PAAP.

However, as we see from (5), the correct share of freeloaders 6 depends on c. Thus, inferring
conditions on c* from the share of freeloaders, 8, is not viable. Therefore, the correct region in which

PAYW is optimal is given by®

® CKZ name this threshold c*. However, to avoid confusion with the asterisks that denote optimal
values, we will use the “+”-superscript.
6 See Appendix B for the proof.
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2B(1 - 2¥[01)) — 2\/3 (B —A(1- 77[0,1]))
A - 4‘B]7[0’1]

ct<1-

=:c"(B, 1w, )7[0,1]) (8)
WithA=1-2(2+p — 201+ ), B = w(l+p).
ct>0ifw<1/2and 1> 1/ + B)

Like in CKZ, the critical cost, c¢*, depends on the degree of disadvantageous inequity
aversion, 3, generosity, A, and on the share of less fair-minded customers, 8¢%%; i.e., w. However, in
contrast to CKZ, the critical costs also depend on ¥ 4], the average degree of advantageous inequity
aversion of less fair-minded customers.

Thus, we summarize the results in an updated Proposition 1:

Updated Proposition 1: For any given 8, w, and ¥[o 1; and for sufficiently large 4 , the
critical cost ¢ must be sufficiently small for a firm to choose PAYW over PAAP.
However, low costs are not a sufficient condition. Even at zero cost, PAYW will not
dominate PAAP as a pricing mechanism if too few consumers are willing to pay

(c*(B A w>1/2,7[917) < 0) or if their generosity is too low (c*(B,2 < 1/(2 +

B)w= 1/2,7[1) < 0).

Our refinement (8) allows us to derive conditions under which the cost ¢ must be sufficiently
small for a firm to choose PAYW over PAAP. In doing so, we need to consider the share of less fair-
minded consumers, w, and incorporate the mean of the distribution of advantageous inequity aversion
for those customers, y[o,13, in our model. Furthermore, we need to consider the level of
disadvantageous inequity aversion, 3, and generosity, A. This contrasts with CKZ’s Proposition 1 that
derives c* based on 8¢KZ, B, and A. Thus, instead of relying on the share of freeloaders, we need to
take the share of less fair-minded consumers and their advantageous inequity aversion into
consideration.

The second part of Proposition 1 states that PAYW is not preferable over PAAP when (more
than) half of the consumers are less fair-minded or generosity is too low. This is in contrast to CKZ,

who only claim that a firm will not operate more profitably under PAYW than under PAAP when it
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faces exclusively freeloaders. This is not a strong conjecture as, compared to a PAYW firm that faces
only freeloaders, a firm using PAAP would already be better off if it does not sell anything. However,
we show that it is not necessarily the number of freeloaders that make PAYW unattractive but rather

the absence of paying and less generous customers.

4  PAYW and the minimum price

4.1  Conceptual remarks

In the previous sections, we identified an inconsistency in the definition of the size of the freeloader
segment in PAYW. In PAYW with a minimum price (abbreviated as PAYW-MP in the sequel), this
inconsistency does not influence the profitability of the seller, as a minimum price screens out

potential freeloaders and obliges them to pay this minimum price, p, as shown below.

However, we are going to argue that CKZ miss a substantive aspect by neglecting
disadvantageous inequity aversion for most of their considerations (i.e., by assuming § = 0 on page
783). This assumption carries over to PAYW-MP. Setting f = 0 implies that consumers’ utilities are
unaffected by a seller setting prices above the fair price. CKZ claim that doing so only hampers the
profitability of PAAP. They suggest that this will simply make PAAP more profitable than PAYW as
the firm’s profits are independent of § when the customers set the prices. Consequently, they
disregard disadvantageous inequity for their subsequent analyses which implies that PAYW pricing
schemes are unaffected by this.

Yet, this procedure is merely viable in the case of “pure” PAYW and PAYW with a
suggested price. Under these circumstances, the consumers can set any price, including zero, and they
can indeed avoid disadvantageous inequity. However, as soon as a minimum price is introduced,

consumers can experience disadvantageous inequity (if r; = p > r;,). Note that in this case consumer

i’s utility function (1) simplifies to’

u; =7‘i—2—.3(2—7‘i0)- (1d)

" We follow CKZ and choose a constant g for all consumers; i.e., 5; = B.
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All consumers will buy the product and pay the minimum price if their consumption utility is
higher than the minimum price and the disutility from disadvantageous inequity (i.e., u; > 0). We
denote the critical consumption utility that must be exceeded in order to buy the product as critical

threshold®,

ﬁ(l—l)(g—c)
1+ A8 ’

r+=B+ )

However, despite § > 0, (1) implies y; and 8 to be independent of each other. Therefore,

consumers still experience advantageous inequity if y; > 0 and r; > r;p > p.

In setting 8 = 0, CKZ (implicitly) claim that consumers do not care that the seller introduces
a minimum price if the minimum price is higher than their fair price. This means that even if the seller
sets an exploitative minimum price and if buyers feel that the seller tries to scam most consumers,
they will without any grief accept the price as long as it is below their consumption utility.

Moreover — following the set-up of CKZ — more fair-minded consumers are assumed to pay
even more than the minimum price voluntarily, provided their consumption utilities are sufficiently
large. In other words, instead of retaliating, the consumers would turn the other cheek. However,
many empirical studies show that (i) the introduction of a minimum price lowers overall prices
(Johnson and Cui 2013, Jung et al. 2016); that (ii) consumers do indeed care for disadvantageous
inequity; and that (iii) some consumers are driven out of the market when a minimum price is set.

Allowing for f > 0 adds behavioral realism to the PAYW model, for example, a notion of
reciprocity, a payment motive that has been shown to play an important role in PAYW pricing
systems (Kim et al. 2009, Leon et al. 2012). If the seller behaves nicely towards the buyer, e.g., by
offering PAYW pricing, the buyer will pay the fair price. However, if the seller behaves unfairly by
asking an exploiting minimum price, the buyers might decide to omit the consumption opportunity
instead. This can then be interpreted as a reciprocal way to punish the seller by decreasing the seller’s

profits.

8  For consistency, we name this threshold r* instead of * as CKZ do in PAAP.
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In sum, abstracting from disadvantageous inequity aversion appears to be an
oversimplification that affects the analysis of the seller’s profitability under PAYW-MP and skews

the results towards this pricing policy.

4.2  Consumers’ responses when considering disadvantageous inequity aversion

Domain of p: A minimum price below cost; i.e., p < c, does not affect fair-minded consumers (i.e.,

y; > 1), as they never buy below the fair price which is always above c. Less fair-minded consumers

(i.e., y; < 1) will either pay p or do not buy. This either turns freeloaders into buyers or relieves the
seller from freeloaders. Therefore, considering profits, there is no benefit from setting p below c.
For a minimum price above the highest possible fair price; i.e., p > p,, nobody will pay

more than this which then resembles to PAAP. As a result, [c, p,] is the domain for p and A >
1/(2 + B) (cf. (4)).

Customer segments: When determining the (optimal) minimum price, the seller considers all
potential circumstances for the consumer’s consumption utilities (i.e., 0 < r; < 1). The horizontal
axis of Figure 2 presents these potential settings (discussed in detail below); the vertical axis shows
the corresponding prices. The notation by CKZ does not distinguish between utilities and prices
which at some points impede ease of presentation; for this reason, we use py = Ar + (1 — A)c instead
of r, for the perceived fair price if r > ¢ (cf. (2)); for notational convenience, we also drop the index

i. We denote the consumption utility that equals the minimum price as p*. This threshold indicates
that even consumers without disadvantageous inequity aversion will not buy if their consumption
utility is below the minimum price; i.e., < p*. Moreover, r denotes the critical consumption utility
for which p = py and is determined by solving (2) for r;i.e., r = (2 -(1- A)c)/l (cf. Figure 2).

As in PAYW, we distinguish between different types of customers and summarize our results
graphically in Figures 2 and 3. Figure 3a delineates the consumer segments according to consumption

utilities (outer vertical axis) and advantageous inequity aversion (horizontal axis). Furthermore, the
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corresponding fair prices are given on the inner vertical axis. Figure 3b considers the same (inner and

outer) vertical axes but with disadvantageous inequity aversion on the horizontal axis.
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Paying customers Paying customers
(Minimum price) (Fair price)

Figure 2: The basic relationship between consumption utilities and prices for y > 1 via (2) for
PAYW-MP
All potential relationships between r, p*, r* and r have to be taken into consideration.

a) r <p" <r* (cf. Figure 2, horizontal axis)
As the consumption utility is below the consumption utility of the minimum price, the

consumers will never buy the product (Segments 112 4,y —ppand IVEayy—yp in Figure 3).

b) p* <r <r™* (cf. Figure 2, horizontal axis)

The consumption utility is above that of the minimum price but below the threshold of
purchasing the product (Equation (9)). Therefore, consumers do not purchase the product

(Segments 115 4yw—pp and IVE, vy —yp in Figure 3).
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C) E“ < r*t <r <r(cf. Figure 2, horizontal axis)

In this case, the consumption utility exceeds the threshold for purchasing the product.
Therefore, consumers buy the product. However, as their consumption utility is below the
critical limit corresponding to a perceived fair price, they suffer from disadvantageous

inequity and pay the minimum price only (Segments I2yy—pp @and 11124y —yp in Figure 3).
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Figure 3: Customer Segments in PAYW-MP
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d) p* <r* <r <r(cf Figure 2, horizontal axis)

The consumers’ consumption utility is above the threshold for purchasing the product and the
critical limit corresponding to a perceived fair price. Therefore, the more fair-minded
consumers maximize their utility by buying the product and paying their fair price in order
not to suffer from advantageous inequity aversion (Segment 11§ 5y —pin Figure 3). Less
fair-minded consumers maximize their utility by buying the good and paying the minimum

price withstanding the advantageous inequity aversion this behavior creates (Segment

I syw—mp N Figure 3).

4.3  Optimal prices and the firm’s profits under PAYW-MP
Distinguishing between customer segments above, the firm’s profits are as follows:®

r

r 1
wran-ur = (=0 ([[ (o =)o ar+ [ 20 = pcrvar)

) (10)
+a)f+(g—c)¢(r)dr.

The first term pertains to the profits made from more fair-minded consumers ((1 — w) in
size). The first integral determines revenues of more fair-minded consumers with consumption
utilities above the critical threshold but below the critical limit corresponding to a perceived fair price
(i.e., 7T < r < r). These consumers buy the good and pay the minimum price. The second integral
determines the revenues from the consumers with high consumption utilities (i.e., r = r). These
consumers buy the good and pay their fair price. The third integral describes the revenues from less
fair-minded consumers (w in size). These consumers buy the good and pay the minimum price. For
all consumers, the seller incurs costs c.

To maximize profits, the firm chooses the optimal minimum price (see Appendix C for

proofs). The optimal minimum price for the above equation is

® For consistency, we Use mpyw—ymp instead of ngm (which is used by CKZ).
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B*:c+(1—c)k/1

1
- ~ 1 1< m (11)
with k = w(1462) 1
(2+B(1+w))A-1+w 2+p8

Rewriting the minimum price according to CKZ,

«CKZ _ wA(1 —¢) > 1 12
P =t ye P23 (12)

it becomes obvious that p* and p*“*“ are identical for # = 0 but the new formulation extends the

feasible range of A and 3. From a behavioral point of view, this implies that we can allow for less
generous customers if at the same time we allow for more pronounced disadvantageous inequity
aversion. This extension is in line with the situation for PAAP (cf. (3), (4)).

From this starting point, we explore the effect of the inclusion of disadvantageous inequity

aversion on CKZ’s Proposition 2 and summarize our results in an updated proposition.

Updated Proposition 2. Under PAYW-MP, a profit-maximizing firm’s optimal

minimum price when consumers’ valuations are distributed uniformly is p*. The optimal
minimum price always increases with cost ¢ (6p*/dc = 0). Furthermore, the optimal

minimum price increases with the proportion of less fair-minded consumers w

(6p*/6w = 0) and decreases with disadvantageous inequity aversion g (6p*/6B < 0).
No general conclusions with respect to generosity can be made since 6p*/62 might be

either less than, equal to, or larger than 0 (depending on 8, A, and w; see Appendix C for

details).

Conceptionally, PAYW-MP is a mix between PAAP and PAYW. The minimum price allows
the firm to screen out freeloaders while benefiting from the additional consumption utility of fair-
minded consumers with a high consumption utility. However, as in PAAP, there is a dark side for a
minimum price that exceeds the perceived fair price of the consumers. These customers will be driven
out of the market although they would contribute to the seller’s profits when paying their fair price.

The proposition states, in line with CKZ, that the higher the costs and the higher the share of

less fair-minded consumers, the higher the optimal minimum price. However, in addition to CKZ, we
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find that the optimal minimum price is kept in check by the disadvantageous inequity aversion in the
market, 8. If the minimum price is perceived as being unfairly high, consumers with high levels of

disadvantageous inequity aversion will shy away from purchasing the product leading to a foregone
profit opportunity for the seller. Therefore, the more disadvantageous inequity averse the buyers the

lower the optimal minimum price p*.

CKZ find that the optimal minimum price “decreases with the generosity of fair-minded

consumers A” (p. 784). However, the above derivations paint a more nuanced picture. For low levels

of generosity (1 < ﬁ), the seller’s minimum price will be py. As py, increases linearly with 4, the

optimal minimum price also rises with higher generosity. This allows the seller to extract more profits

from Segments 15,4y —mp and 11154y —p- FOr high levels of generosity (1 > ﬁ), the optimal

minimum price depends on w and g (cf. Figure C.1, Table C.1 in Appendix C). If the share of less
fair-minded consumers and the degree of disadvantageous inequity aversion are low, the minimum
price decreases with higher generosity. In this case, the seller wants to expand on Segments 124y —mp
and, particularly, on Segment I115,,y,_» by converting Segment 114y —mp aNd IV 4w —mp
consumers into buyers. However, in markets with high levels of disadvantageous inequity aversion
and a high share of less fair-minded consumers, the firm increases the minimum price with higher
generosity. If 8 is high, Segments 124y _yp and 11184, are small (cf. Figure 3b). Hence, if w is
high, the seller will increase the minimum price in case of higher generosity levels in order to increase
revenues from less fair-minded consumers with high consumption valuations (Segments I5 4y —mp)-

Summing up, we expand CKZ’s analysis on PAYW-MP. We find that disadvantageous
inequity aversion influences the seller’s minimum price. Furthermore, we extend CKZ’s Proposition 2
to now include the effect of disadvantageous inequity aversion on the optimal minimum price; as a

result, generosity might increase the optimal minimum price under certain conditions.
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5 PAYW with a suggested price

5.1 Conceptual remarks

This section considers the effects of the proposed refinement of the less fair-minded consumer
segments, w, on CKZ’s derivations when accounting for a suggested price p, (abbreviated as PAYW-
SP in the sequel; Section 3.2. of CKZ). CKZ claim that the suggested price does not affect freeloaders
(p. 785). However, as shown below, a higher suggested price also deters the purchase of some of
these freeloaders.

According to CKZ, buyers pay attention to a suggested price with a probability of (1 — z). In
CKZ, less fair-minded customers always freeload. Yet, if less fair-minded customers maximize their
utility correctly following (1b) and are influenced by a price suggestion above their perceived fair
price, freeloading initiates more advantageous inequity aversion than without this price suggestion
(i.e., they replace their level of comparison c by p;). Therefore, cf. (1¢), the utility for a less fair-
minded consumer is

J— - <
u = { Ti ™ ¥ibs =P itha probability of (1 — z). (1e)

v+ (A= Dps) 1> ps
Intuitively, this approach has face validity. Less fair-minded consumers who observe a fair
price but still freeload might feel more embarrassed as they, even more obviously in the presence of a
suggested price (ps = c), reveal their true character to the seller in blatantly disobeying social norms.
Therefore, considering the suggested price, a higher share of less fair-minded consumers might decide

not to buy if the disutility from the embarrassment will outweigh consumption utility.
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Figure 4: The basic relationship between consumption utilities and prices for y > 1 via (2) for PAYW-SP

74



5.2  Consumers’ responses to PAYW-SP

Thus, for a holistic view of PAYW-SP, many different types of consumer behavior have to be
distinguished. Again, for notational convenience, we drop the index i and make use of the notation p,
to identify the perceived fair price if r > ¢ (cf. (2)) and, the critical consumption utility r, =

(ps — (1 = A)c)/ 4 for which ps = py. We distinguish the following consumer segments:

(1) Customers who ignore the suggested price (with probability z)
These customers correspond to the situation analyzed in pure PAYW (Section 3 and Figure 1).
Thus, the previous derivations still apply.
(2) Customers who consider the suggested price ps (with probability 1 — z)
Relationships between four interrelated (cf. (2)) variables (c, 7, ps, and p,) have to be considered
here. Please note that py is set by the seller without knowing the utility structure of the consumer
(i.e., her perceived fair price py) but the seller considers all potential circumstances for the
consumer’s consumption utilities (i.e., 0 < r; < 1). Thus, we distinguish two sub-cases: a) py <
pr; b) ps > py; these cases are highlighted by Figures 4a and 4b. As before, the horizontal axis
represents consumption utility, and the vertical axis prices. Again, we use p¥ to denote the critical
consumption utility below which consumers will never pay the suggested price (or more). Figure
5 complements Figure 1 by additionally accounting for these (1 — z) customers who pay
attention to the suggested price. As before, Figure 5 employs two verticalaxes: one scale for 0 <
r < 1, and one scale for 0 < p; < pj. Given the linear relationship between these two variables,
Figures 4a and 4b should facilitate interpretation.
a) ps < py, (cf. Figure 4a, vertical axis)
Please note, that ¢ < p, < 1: The seller would never suggest a price below costs, as every
consumer who purchases for this suggested price would result in a loss.
(i) r <c < p¥ (cf. Figure 4a, horizontal axis)
CKZ do not explicitly discuss this case. As we are in the scenario in which the

consumers consider the seller’s suggestion, the perceived fair price py is set to p,. Fair-

minded consumers abstain from buying (Segment IV, _sp in Figure 5); for less fair-
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minded buyers we find freeloaders (Segment I&,y,,_sp in Figure 5) or non-purchasers
(Segment I15,4yv,—sp). Note, that compared to ‘pure’ PAYW, a higher share of less fair-
minded buyers is driven out of the market, as their fair prices and their extent of
advantageous inequity are higher than without a price suggestion (¢ < ps).

(i) ¢ <r < p¥ (cf. Figure 4a, horizontal axis)
CKZ assume that with a probability of 0.5, the customer’s fair price py is either equal
to r or to p,. The intuition behind this assumption is that a more fair-minded customer
might feel it is justifiable to set her fair price to » and make a purchase (Segment
HI§ 4yw—spin Figure 5) or, alternatively, she may feel embarrassed for not paying p, and
decides not to purchase at all (Segment IV§4yw—_sp in Figure 5) (CKZ, p. 790, FN 9).
This, however, does not apply for less fair-minded customers. They will never pay, their
perceived fair price is still the suggested price p, and they will either freeload (Segment
1§ syw—sp I Figure 5) or do not purchase (Segment 113 4y,—sp IN Figure 5). Please note
that this segment is empty for yps < c.

(iii) ¢ < p¥ < r < r; (cf. Figure 4a, horizontal axis)
Solving ps < ps we find 7y = (ps — (1 — A)c)/A. More fair-minded consumers purchase
the good and pay ps (Segment I115,,y,_sp in Figure 5). For less fair-minded consumers
we have to keep yps < ps in mind. Thus, all less fair-minded buyers freeload (Segment
18 4yw—sp in Figure 5).

(iv) ¢ <p¥ <r, <r <1 (cf. Figure 4a, horizontal axis)
More fair-minded consumers purchase the good and pay py (Segment I11g 4yy,—gp in

Figure 5), less fair-minded free ride (Segment 17 4y _sp IN Figure 5).

b) s > py, (cf. Figure 4b, vertical axis)
Again we would need to consider different segments. Please note, that there are no differences

with respect to (i), (ii) and (iii); but (iv) is empty because r; < 1 is not feasible.
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Figure 5: Customer Segments in PAYW for consumers who pay attention to the suggested price

Summing up, the share of freeloaders (Segments I&4yw—sp, 2ayw—sp» ISayw—sp and

I&,yw—sp in Figure 5) when a price has been suggested is for those, who ignore this suggestion (cf.

(5))

1,1
0f = zf f ¢(r)h(y)drdy = zw(l — 67[0,1]) (5a)
0 Jy

c

and for those who consider the suggestion

1 r1
017 = (-9 [ | #0InmIdrdy = (1 - 20(1 - pition). (5h)
0 Jyps
By comparing 8Z with 8177 it becomes obvious that suggesting a price p; results in a

reduction of the share of freeloaders only if p is greater than c; i.e., V[0 11Ps > V[0,1]C-
In a similar way, the segments of customers refraining from purchasing (Segment

118 syw—spand I} ayy_sp) are (cf. (6))
1 ryc

ot =2 [ | ohGdrdy = zcwrion (6a)
0 0
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and

1 rps
67 == [ [ $@hdrdy = 1 - Dpsorion. (60)
0 Y0

5.3  Optimal prices and the firm’s profits under PAYW-SP

Finally, we turn to the seller’s profit (cf. (7)) and distinguish between sub-cases (a) and (b) as above.

For sub-case (a) (of all segments described above, cf. enumeration (1) and (2)) we find:
) 1 (Ps Ts
whr-se = A=2 | A=) (5[ ¢-0omadr+ [ b-gwar
c Ds

1 1 (13&)
+ j A(r—c) ¢(r)dr> +z(1 - a))f A(r —c) p(r)dr

—c(817+67%)

Only paying consumers ((1 — w) in size) generate sales. For them, the first integral
corresponds to profits from consumers who consider the price suggestion but have a consumption
utility below the price suggestion. However, they buy and pay their consumption utility (Segment
1§ 4yw-—sp)- The second integral corresponds to consumers who consider the price suggestion, whose
consumption utility is above that of the price suggestion and who, therefore, pay the suggested price
(Segment 11154, —sp)- The third integral describes sales from consumers whose consumption utility
is higher than the price suggestion and pay their perceived fair price (Segment I115,yy,_sp)- The
fourth integral refers to consumers ignoring the price suggestion (cf. (5)). Losses caused by
freeloaders are subtracted.

In a similar vein, we consider profits for sub-case (b):

1 (Ps 1
T w-sp = (1= 2) (1—w><§ [e-apmar | (PS—C)d)(T)dr)
¢ Ds
(13b)

+z(1 - w) Jll(r — ) p(r)dr — c(817% + 62).

10" In the interest of a consistent notation, we use nf,i)yw_sp and n}(JZA?YW_ p instead of 73 and 7Z

(which is used by CKZ).

78



In PAYW-SP, the firm maximizes its profits by finding the optimal suggested price p; (cf.
Appendix D). The results of this maximization problem are given by

1 if m>1/2
pi=4 2+c+2m(1-¢))/3 if 0<A1<2(1+m)/3 and m<1/2 (14)
c+2im(1—-¢c)/(31—-2) if 2(1+m)/3<A<1 and m<1/2

withm = cw?[ojﬂ/((l -0 - w))
The corresponding results for the suggested price are summarized in our updated
Proposition 3.

Updated Proposition 3. Under PAYW-SP, a profit-maximizing firm’s optimal
suggested price when consumers’ valuations are distributed uniformly, ps, is given by
(14). The optimal suggested price increases with the cost ¢ (6ps/6c = 0). Furthermore,
the optimal suggested price increases with the proportion of less fair-minded consumers
w (6ps /6w = 0) and the mean of the advantageous inequity aversion in [0,1], (¢ 1
(6ps/870,11 = 0). In addition, a higher price is suggested if fair-minded consumers are

not sufficiently generous (6ps /34 < 0).

Our Updated Proposition 3 postulates that the higher the seller’s costs, the higher the optimal
suggested price. This is expected as it does not make sense for the seller to set a suggested price lower
than its costs, as this will only lower payments and hurt profitability. This fundamental result is in line
with CKZ.

Furthermore, our proposition states that the higher the share of less fair-minded consumers
the higher the optimal suggested price. By raising the suggested price, the seller influences the
inequity perceptions of these less fair-minded customers. The higher the suggested price, the more
inequitable and, therefore, the more psychologically costly it becomes to freeload. Therefore, if there
is a higher share of less fair-minded consumers in the market, raising the suggested price enhances
profitability. The stronger the advantageous inequity aversion of less fair-minded consumers, the
more of these non-payers decide to refrain from purchasing as compared to freeloading. Therefore,
the seller will set a higher suggested price if less fair-minded consumers have a higher degree of
advantageous inequity aversion. If the share of potential freeloaders is very high, the firm will try to

discourage them from buying by increasing the suggested price.
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This is particularly true when the costs, c, the share of less fair-minded consumers, w, and the
distribution of advantageous inequity aversion, yo ;) are simultaneously high. In this case (m > 1/2),
the seller should focus on deterring the freeloading of less fair-minded consumers and set the highest
possible suggested price; i.e., ps = 1.

On this matter, our results deviate from CKZ’s conclusions. CKZ argue that “the optimal
suggested price is independent of 8 [more accurately: §XZ]. This is expected, as the suggested price
does not affect the behavior of freeloaders”.

As shown above, the correct share of freeloaders 6 is given by the sum of (5a) and (5b).
However, (5b) depends on ps. Thus, the seller’s suggested price influences the behavior of
freeloaders. Moreover, in setting the suggested price, the seller must balance two opposing effects: On
the one hand, the positive effect of a higher suggested price on non-payers, as described above. On the
other hand, a higher suggested price will drive some of the fair-minded customers out of the market.
Therefore, the more generous the customers (the higher 1) the lower the suggested price. Thus,
instead of focusing on 8, we need to analyze the effect of the share of less fair-minded consumers, w,
(which is equivalent to 8¢%#) and the distribution of advantageous inequity aversion for these
consumers (represented by o 47) (cf. Figure D.1).

Furthermore, CKZ argue that the seller will set a suggested price of ¢ when A is large enough;

ie, 1> % This effectively converts PAYW-SP to “pure” PAYW as it does not alter the buying

behavior of paying customers. However, as we indicate above, this simplification does not hold when
we consider non-buyers within of the freeloader segment. Our updated Proposition 3 demonstrates
that a firm will always set a suggested price that is higher than the cost level in order to deter
freeloaders.

Overall, this is consistent with anecdotal observations of PAYW-SP illustrating that the
suggested price also influences freeloaders. As negative online reviews of popular PAYW restaurants
like “Der Wiener Deewan” or “Weinerei” show, consumers (who would like to pay little or nothing)
complain about the seller’s price suggestions and promise not to return as the suggestion violates their

freedom to exploit the PAYW offer and makes them feel immoral.
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6 Choosing the right pricing mechanism

6.1  Set-up of the simulation study

Using the previous profit functions and optimal prices, CKZ move on to give normative guidelines for
the seller’s optimal pricing mechanism. In short, they find that
o when fair-minded consumers are not sufficiently generous; i.e., 1 < 2/3,
o the firm should adopt PAYW-SP when there are a few freeloaders,
o PAAP when the number of freeloaders is middle-sized and
o PAYW-MP, when the number of freeloaders is high;
o when consumers are sufficiently generous; i.e., A > 2/3, the firm should adopt PAYW-
MP.
CKZ calculate thresholds for the optimal pricing decision. However, this comparison is flawed for
various reasons (i.e., consecutive faults of the correct specification of freeloaders and the omission of

B, the upper bound of P is not accounted for in the calculation of optimal PAYW-MP profits, the

definition of the optimal pricing scheme is incomplete, and calculation errors when comparing
PAYW-SP to PAYW-MP; a detailed discussion of CKZ’s results is available upon request from the
authors).

In contrast to CKZ results, our model refinements add two additional parameters (70,1} and j8),
thereby resulting in a more complex picture concerning optimal prices and corresponding profits. This
complicates the determination of the best pricing policy. In the sequel, we provide recommendations
for the dominating pricing policy given certain market conditions. These recommendations are based
on analytic considerations and a comprehensive simulation study. In addition, real world cases
substantiate that such pricing policies are applied in practice.

The functional forms of the optimal prices under PAYW-MP (cf. (11)) and PAYW-SP (cf.
(14)) depend on generosity A which highlights the particular importance of this parameter. For the
purpose of illustration, Figure 6 compares different pricing policies (PAAP, PAYW, PAYW-MP, and

PAYW-SP) with generosity on the horizontal axis and corresponding profits on the vertical axes (for
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Figure 6: Optimal profits for different levels of generosity with § = 1.5, y[ 11 = .5, ¢ = .25,
w=.15z=5m=1/34
presentational convenience the other parameters, S, 70,13, ¢, w, and z, are kept constant at rather
“typical” values). As a first remark, we note that all profit functions increase with generosity A and
that — tentatively — PAAP dominates for small A, PAYW-SP for intermediate 4, and PAYW-MP for
large A. Analytical considerations provided in the sequel allow adding rigor to this remark. Figure 7
provides a more comprehensive picture and determines the optimal pricing mechanism for a variety of

different parameter constellations.

e Generosity, 4, and share of less fair-minded customers, w, are of particular importance and,
therefore, Figure 7 offers a full enumeration of 0 < A, w < 1. The inner horizontal/vertical axes

of the mappings in Figure 7 correspond to A/w, respectively.

e The domain of costs, c, is assumed to be [0,1). Small ¢ might occur for digital goods. However,
because consumption utilities » cannot exceed 1, profits are only possible for ¢ < 1. Therefore,

the outer horizontal axis of Figure 7 considers ¢ € {0;.25;.5;.75}.

o We follow CKZ (pp. 789f.) and consider disadvantageous inequity aversion, 8 €
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{0; 1.5; 4; 6.5; 9} on the outer vertical axis of Figure 7.

o Different shadings of the mappings represent these regions for which a certain pricing policy
dominates the other policies (i.e., PAAP — green shading, PAYW-MP — red, PAYW-SP — blue).
Partitions on the inner horizontal axis represent different levels of generosity 4; 2(1 +m)/3
depends on w which results in the curvilinear progression; for A = 1, 2(1 + m)/3 intersects with
m = 1/2 (blue horizontal line in each mapping). The left column of Figure 7 corresponds to
mappings with ¢ = 0 and, therefore, 2(1 + m)/3 = 2/3andm = 1/2 isdisplayedat w = 1
which make these mappings appearing less “crowded”. Finally, the “red” line corresponds to the
threshold A* which separates regions for which PAYW-SP or PAAP (A%) and PAYW-SP or

PAYW-MP are optimal (13).

e Inorder not to overload Figure 7 and because of their minor impact on profits, the mean of
advantageous inequity aversion of less fair-minded customers, [ 1}, and the probability of

paying attention to the price suggestion, z, are kept constant (i.e., both equal to .5).

6.2 Results

6.2.1 Result 1 (focus on PAYW)

As shown by Proposition 1, PAYW can be more profitable than PAAP for small ¢, sufficiently small
w and sufficiently large A. A customer’s utility as induced by a standard homo oeconomicus model
(i.e., neglecting both types of inequity aversion) will never be smaller than the utility according to (1).
From the perspective of the seller, however, profits according to (1) might be larger, if there is a
sufficient share of fair-minded customers who are willing to contribute. This implies a small w and

A > 0. From an analytical point of view, PAYW (A.3) matches PAAP (A1) if § =0, w =0,and 1 =
1/2. As a general guideline: the seller should consider (variants of) PAYW if customers are

sufficiently fair (i.e., (1 — w) substantial, A high) and PAAP otherwise (cf. Figure 7).
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Figure 7: Choice of optimal pricing mechanisms depending on costs (c, outer horizontal axis),

disadvantageous inequity aversion (8, outer vertical axis), generosity (A, inner horizontal axes)
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The case study described in Appendix A (as an example for anonymous grocery shopping)
provides empirical evidence for a market situation in which PAAP is optimal: consumers primarily
care about their own consumption utility and are not admonished to ethical behavior by social
pressure.

If the minimum price is set to zero, PAYW-MP corresponds to PAYW. Therefore, PAYW is
nested within PAYW-MP and profits under PAYW-MP cannot be less than profits under PAYW.
Thus, PAYW-MP is always preferred against PAYW if w > 0 (cf. A.3, A.8).

The retailer of digital goods, stacksocial.com, is a real-world example for the use of PAYW-
MP in a high share of less fair-minded consumers and high disadvantageous inequity aversion case.
This merchant, who most probably faces a high number of freeloaders (because of the anonymity of
the internet) and only low to moderate levels of generosity, sells parts of its offer under PAYW-MP.
Offering these goods under PAAP appears to be difficult as digital goods are often also easily
available for free from dubious sources, which might also serve as a reference for a fair price.

When comparing PAYW to PAYW-SP, making allowance for consumers who ignore the price
suggestion causes the nested structure of PAYW (cf. A.3, A.15) within PAYW-SP. PAYW-SP is
identical to PAYW for z = 1 and dominates PAYW for z < 1 (cf. Figure 1, 5); differences in profits
between PAYW-SP and PAYW decrease with increasing generosity A (cf. Figure 6).

Consequently, we will exclude PAYW in favor of PAYW-MP and PAYW-SP from further

analysis of the optimal pricing mechanism.

6.2.2 Result 2 (focus on cost c)

(1 — ¢)? is a multiplicative element of all profit functions and thus important for the absolute
magnitude of profits rather than for discriminating between different pricing policies; the structure of
the different mappings of Figure 7 is similar. However, because of freeloading behavior, PAYW-SP
suffers from high unit cost ¢ and is not recommended in such cases. For higher costs, the seller must
safeguard against freeloading by choosing PAYW-MP or PAAP. This is in line with empirical

findings, as Kim et al. (2014) also report that higher costs typically rule out PAYW and PAYW-SP.
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Table 1: Optimal profits for selected levels of generosity (cf. sub-section 6.2.3)

86



6.2.3 Result 3 (focus on fairness A, disadvantageous inequity aversion g, share of less fair-
minded consumers w)
Equations (11) and (14) reinforce that three different levels of generosity have to be distinguished.

Accordingly, Table 1 evaluates the profit functions for the three different pricing policies for the
corresponding generosity boundary values.** Because of continuity and monotonicity (in 4, 8, w),

these evaluations provide estimates for the profit functions’ domains.

6.2.3.1 Result 3a (Generosity Aissmall: 1 < 1/(2 + B))

Table 1 provides evidence that PAAP dominates PAYW-MP (rows 1-4; i.e., mp40p (4 = 0) >

Tpayw—mp (A = 0)). The domain of mp44p and the domain of mp 4y, _sp Might overlap (in particular

for small w, intermediate 1) which requires a more detailed investigation provided in Appendix E.*213
For low levels of disadvantageous inequity aversion, 8, PAYW-SP is more profitable than

PAAP if generosity, A, exceeds a critical threshold 2 > A*. When g is low, the slope of AT (w), is

+
positive (Ma—(iw) " > 0) (e.g., mapping in column 1, row 5 of Figure 7). In this case, the positive

effect of generosity on the preference for PAYW-SP relative to PAAP is higher than the negative

effect of less fair-minded consumers. On the contrary, PAAP is the optimal pricing system when the

11 To facilitate argumentation, we set z = 0 for PAYW-SP; this implies that all consumers consider
the price suggestion and, therefore, favors this pricing policy. This is a tentative not a structural
advantage only because z > 0 adds a segment of customers opting for PAYW. Formal derivations
provided in Appendix E consider z > 0.
In essence, Appendix E analyzes analytically under which conditions the difference between two
profit functions m; — m, is positive / negative which implies that policy 1 is preferred over policy
2 or vice versa. Profit functions depend on a set of parameters which makes formal derivations
tedious. Because of the prominent role of generosity A, we determine the critical threshold A* for
which r; (A1) = m,(A%); this implies that for 2 < A* policy 1 dominates policy 2 and vice versa
for A > AT, Since the comparison between profit functions apply in each case to a certain domain
of A (small, intermediate, large), the respective domain is also effective for A*. However, only for
small A, A* ¢ [0; 1/(2 + B)] might occur.
13 1t is also only for small A that the decision whether policy 1 dominates policy 2 requires futher
investigation. In this case A1 (w) is considered a function depending on w (and B, c, 719 1], z) rather
At (w)
dw lxt
helps to determine the dominant policy. From an interpretative point of view, the threshold A%

6A+ ((1)) . ’
0 |t to its (local) dependence on consumers
<

12

than a calculated threshold value AZ (for a specific w). In particular, the algebraic sign of

refers to the amount of consumers’ generosity,

fair mindedness.
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share of less fair-minded consumers (i.e., the share of potential freeloaders), w, is high. For higher
levels of disadvantageous inequity aversion £, consumers who dislike being duped by the seller drop
out of the market and limit the seller’s prices which in turn hurts profitability in PAAP (the green area
in Figure 7 diminishes for larger ). The profitability under PAYW-SP, however, is not affected by a
change in disadvantageous inequity aversion . Therefore, PAYW-SP becomes optimal at the
expense of PAAP for large .

An example from practice for the use of PAYW-SP in such a low generosity, low share of
less fair-minded consumers’ set-up might be a self-cutting flower field where we often observe
consumer’s underpayment (Schllter and Vollan 2015). PAYW sellers typically set a suggested price
in these cases. Furthermore, disadvantageous inequity aversion is probably very high as consumers
who cut the flowers by themselves might not accept ‘unfair’ (and given) prices making PAAP less

profitable than PAYW-SP.

6.2.3.2 Result 3b (Intermediate generosity: ﬁ <A<2(1+m)/3)

The domain of mp 4y —sp does not depend on A here. Therefore, as outlined by Figure 6 and proven in
Appendix E the dominance of PAYW-SP over PAAP continues (for intermediate A, small w, small
B). Contrariwise, rows land 2 and 5 and 6 of Table 1 demonstrate the dominance of PAYW-MP over
PAAP. At the same time, the domains of p 4y —yp and of p 4y —sp Might overlap which requires a
more detailed investigation provided in Appendix E.

When there are few less fair-minded consumers, w, the firm can obtain higher prices from
more fair-minded consumers while also deterring some potential freeloaders by the suggested price.
As soon as the share of less fair-minded consumers, w, increases, the firm should decide for excluding
all freeloaders and extracting higher payments from more fair-minded consumers by implementing
PAYW-MP.

Additionally, increasing generosity levels make the price suggestion obsolete as the perceived
fair price is high already and allows the firm to charge a profitable minimum price without triggering

disadvantageous inequity aversion at the consumer side.
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In the field, this situation corresponds to restaurants and bars that let the consumers decide the
prices for their meals and drinks. In generous markets where the share of potential freeloaders is low,
we typically observe PAYW-SP (e.g., Die Weinerei, a restaurant which is located in a privileged area
of Berlin), for markets with higher levels of potential freeloaders we observe PAYW-MP (e.g., Weine

und Geflligel, a restaurant which is located in a less privileged neighborhood in Berlin).

6.2.3.3 Result 3c (Generosity A is high: 1 > 2(1 +m)/3)

The dominance of PAYW-MP over PAAP continues and in addition, the upper bound for p gy _sp

_ N2
) is smaller than the lower bound for wpsyw—mp (;21—:30)). Thus, PAYW-MP is the

((l—w)(l—C)2
4
preferred choice in this case.
This is in line with several fundraising campaigns: donors are typically very generous; the
seller sets a minimum price, but buyers often still largely overpay. For instance, some private schools

operate on a solidarity pricing scheme, similar to PAYW. Generosity and the community spirit are

high, and parents must pay a minimum fee but are asked to pay more if they can afford it.

6.2.4 Result 4 (focus on o 17 and z)

The mean of advantageous inequity aversion of less fair-minded consumers, g 47, only effects
PAYW-SP; i.e., an increasing ¥[o,1] increases profits (cf. A.15). Therefore, PAYW-SP might
dominate at the expense of PAAP and PAYW-MP for large yo ). Obviously, there is also some
interdependency between w and ¥ 1 a large yio 1 diminishes losses due to large values of w
(A.15). Jung et al. (2017) report an example of such behavior. In a field experiment, the authors sold
reusable grocery bags and doughnuts under PAYW with or without a charitable component added to
the PAYW pricing system. As a consequence, freeloading became more despicable when parts of the
revenues were donated to charity. Therefore, even less fair-minded consumers should experience
some advantageous inequity aversion. In fact, the purchase rate decreased in the presence (vs.

absence) of a charitable component because some consumers abstained from freeloading.

4 A more detailed analysis for different levels of 7, 1 is available upon request from the authors.
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With increasing z; i.e., when more consumers ignore the suggested price and, thus, the segment of
PAYW consumers increases, PAAP and PAYW-MP dominate at the expense of PAYW-SP (cf.
Figure 6). This result is intuitively appealing because only PAYW-SP is affected by this probability
z.15. As an example from practice, we refer to the Metropolitan Museum of Art in New York. This
institution switched from PAYW-SP to PAAP because the number of visitors who paid the suggested

price declined by 73 percent in a 13-year span (Weiss 2018).

Taken together, this allows us to state the following proposition:

Updated Proposition 4. PAYW is never the preferred pricing policy.

. - 1
(i)  Low levels of generosity (0 <A< ﬂ) 116

if 2 < 0 then PAAP is optimal,

+ 6/’1"’(&)) - - +
if AZ [0 —] and o0 | > 0 PAAP is optimal for A < AZ but PAYW-SP for
A> AL
N
if A € [0; -] and 9@ < o PAYW-SP is optimal:
2+p ow At
+
if A > ﬁ PAAP is optimal forM| > 0 but PAYW-SP for ‘”<(“’) L, <o

(i)  Intermediate levels of generosity (ﬁ <A< @):17

if1e [ﬁ;zg] then PAYW-SP is optimal;
if A ¢ [zi;g] then PAYW-MP is optimal.

(iii)  High levels of generosity ( ) <2 < 1) PAYW-MP is optimal.

6.3 Comparison between results of CKZ and revised and extended version of the model

Our results differ from CKZ in a number of important ways. However, the algebraic formulations
tend to mask the consequences of the misspecifications by CKZ. To demonstrate the effects of CKZ’s
misspecifications, we calculate the extent to which our results numerically differ from the results of

CKZ for PAYW, PAYW-MP, and PAYW-SP.

15 A more detailed analysis for different levels of z is available upon request from the authors.
16 (A.17) and (A.18) specify A% and aa< (“’)
17" (A.19) specifies 13.

A%
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As CKZ’s profit formulations are inconsistent, we consider CKZ’s optimal prices for PAYW-MP and
PAYW-SP (of their Propositions 2 and 3), calculate the seller’s profits using (10), (13a), and (13b)
and compare them to the optimal profits, (A.8) and (A.15). For PAYW, the seller does not choose a
price. However, in order to compare our results, we use CKZ’s profit function (CKZ.4).

To capture the whole parameter range, we analyze 6400 different scenarios. As before, we
study c € {0;.25;.5;.75} and € {0; 1.5; 4; 6.5; 9}. Furthermore, we need to discretize ypg 17,4, @,
and z. With the aim of being comprehensive, we proceed in increments of 0.25. Thus, we take y[ 1) €
{0;.25;.5;.75}, 1 € {0;.25;.5;.75; 1}, w € {0;.25;.5;.75}, and z € {0;.25;.5;.75}.To quantify the
difference between CKZ’s and our results, we treat CKZ’s results as a forecast for the actual results
obtained by the correct formulation. This allows us to use measures of forecast accuracy to determine
the mean percentage error of CKZ’s results. The canonical choice would be the mean absolute
percentage error (MAPE). However, the MAPE is not feasible in our case as it provides very high or
undefined values when the seller’s profits are very low or zero. This occurs in some scenarios.

As an alternative, we calculate the iMAPE, the MAPE for all cases in which the actual profit is not
equal to zero. Another alternative includes even these very small values but after an appropriate
transformation. Kim and Kim (2016) propose using the arctangent function on the relative

differences. This gives us the mean arctangent absolute percentage error (MAAPE),

N
MAAPE = = Z t (|A" _FiD
= N - arctan Ai ,
1=

where N is the number of data points, A; are the actual observations and F; are the forecast values.

PAAP PAYW PAYW-MP PAYW-SP Overall
iMAPE - 0.29 0.24 0.10
MAAPE - 0.19 0.21 0.07
Erroneous decision 0 - 0.29 0.07 0.19

Table 2: Percentage error between results

91



Table 2 indicates that the discrepancy in terms of percentage errors of CKZ and the revised
model is about 20 percent for PAYW, and PAYW-MP, and about 10 percent for PAYW-SP.
Finally, we determine the number of cases in which the seller would choose the wrong pricing scheme
when applying the rules of CKZ. We find that in 19 percent of the 6400 scenarios analyzed, the seller
would make a different choice under our specification as compared to CKZ’s specification. A more
detailed analysis finds that if PAYW-MP is the correct choice, CKZ disagree in 29 percent of all cases
and that if PAYW-SP is the correct choice, CKZ disagree in 7 percent of all cases. However, CKZ
always choose PAAP when it is optimal according to our model. This implies that CKZ underestimate

the profitability of PAYW-MP and PAYW-SP.

7  Discussion and conclusion

The aim of the present research was to examine the effect of some inconsistencies in the article of
CKZ and their propositions and conclusions regarding the applicability of PAYW as a novel and
alternative pricing policy. By doing so, this paper contributes to the literature on four aspects.

From a conceptual point of view, we identified two types of consumer segments that have
been neglected so far. First, there are customers who are not very advantageous inequity averse but
still do not freeload when a seller offers participatory pricing because they perceive the corresponding
consumption utility as insufficient. For the PAYW seller, the existence of such a segment will
decrease her costs. In addition, this behavior is also relevant under PAYW-SP because a higher
suggested price (partially) discourages consumers from freeloading. Therefore, PAYW and PAYW-
SP are more profitable than previously assumed. An empirical study indicated that this segment exists
and accounts about 30 percent of the promotional consumers observed.

Second, there are buyers who are characterized by substantial disadvantageous inequity
aversion. Neglecting them would result in an unwarranted overestimation of PAYW-MP as the
minimum price might screen out otherwise paying consumers. These findings add behavioral realism
to the PAYW model. Such persons are also present in the field. Neglecting their existence does not
only oversimplify consumer behavior in PAYW but also leads to an erroneous assessment of the

profitability of (variants of) PAYW.
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Third, from a technical point of view, this research eliminated multiple incorrect results and
tried to provide analytical representations that are more easily comprehensible. Modelling PAYW
pricing with Fehr-Schmidt-preferences results in a more sophisticated picture of consumption
behavior than previously thought. In our effort to be more concise and extensive, we uncover different
consumer segments and sub-cases that have so far been masked. The effects of this adjustment are
substantial. A numerical investigation of the discrepancies between CKZ’s and the revised model
identified percentage errors of about 20 percent for PAYW and PAYW-MP and of about 10 percent
for PAYW-SP. Furthermore, CKZ’s deviations would lead to an erroneous choice of the pricing
policy in about 20 percent of the analyzed cases.

Fourth, from a managerial perspective, guidelines for optimal minimum and suggested prices
are updated and conditions for the optimal participating pricing policy have been sharpened. With
respect to the minimum price, the consideration of disadvantageous inequity aversion suggests that
sellers need to charge the highest fair price when generosity is low. However, when generosity is
high, sellers need to charge a lower minimum price, allowing more fair-minded consumers to enter
the market. Furthermore, in contrast to CKZ, we determine a lower minimum price to account for
disadvantageous inequity aversion.

With respect to the suggested price, we find that the seller can deter less fair-minded
consumers from entering the market by setting a high suggested price. Thus, when less fair-minded
consumers are numerous, care for advantageous inequity aversion, and costs are high, and the seller
should set the maximum feasible price as the price suggestion. Moreover, also in other cases, setting a
higher suggested price deters less fair-minded consumers from entering and is beneficial for the seller.
Here we contradict CKZ who advise the seller to only set a meaningful suggested price in case of low
generosity.

When choosing the optimal pricing scheme, in disagreement with CKZ, PAYW-MP and
PAYW-SP are more effective than previously determined. In contrast to CKZ, we observe that
increasing disadvantageous inequity aversion leads on the one hand, to the choice of PAYW-MP over

PAAP and, on the other hand, to PAYW-SP over PAYW-MP and PAAP.
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Taken together, these results suggest that modeling PAYW is more complex than previously
assumed. However, the findings also become more realistic and explain some of the contradictory

empirical observations of the profitability of PAYW.

94



References
Chen Y, Koenigsberg O, Zhang ZJ (2017) Pay-as-You-Wish Pricing. Marketing Science. 36(5):780—
791.
Dana J, Cain DM, Dawes RM (2006) What you don’t know won’t hurt me. Costly (but quiet) exit in
dictator games. Organizational Behavior and Human Decision Processes. 100(2):193-201.
Fehr E, Schmidt KM (1999) A Theory of Fairness, Competition, and Cooperation. Quarterly Journal
of Economics. 114(3):817-868.

Johnson JW, Cui AP (2013) To influence or not to influence: External reference price strategies in
pay-what-you-want pricing. Journal of Business Research. 66(2):275-281.

Jung MH, Nelson LD, Gneezy U, Gneezy A (2017) Signaling Virtue. Charitable Behavior Under
Consumer Elective Pricing. Marketing Science. 36(2):187-194.

Jung MH, Perfecto H, Nelson LD (2016) Anchoring in Payment: Evaluating a Judgmental Heuristic
in Field Experimental Settings. Journal of Marketing Research. 53(3):354-368.

Kim J-Y, Kaufmann K, Stegemann M (2014) The impact of buyer—seller relationships and reference
prices on the effectiveness of the pay what you want pricing mechanism. Marketing Letters.
25(4):409-423.

Kim J-Y, Natter M, Spann M (2009) Pay What You Want. A New Participative Pricing Mechanism.
Journal of Marketing. 73(1):44-58.

Kim S, Kim H (2016) A new metric of absolute percentage error for intermittent demand forecasts.

International Journal of Forecasting. 32(3):669-679.

Lazear EP, Malmendier U, Weber RA (2012) Sorting in Experiments with Application to Social
Preferences. American Economic Journal: Applied Economics. 4(1):136-163.

Ledn FJ, Noguera JA, Tena-Sanchez J (2012) How much would you like to pay? Trust, reciprocity

and prosocial motivations in El trato. Social Science Information. 51(3):389-417.

Schliter A, Vollan B (2015) Flowers and an honour box: Evidence on framing effects. Journal of

Behavioral and Experimental Economics. 57:186-199.
Thaler R (1983) Transaction Utility Theory. Advances in Consumer Research. 10(1):229-232.

Weiss DH (2018) The Met’s Updated Admissions Policy, https://www.metmuseum.org/blogs/now-at-

the-met/2018/updated-admissions-policy-daniel-weiss.

95



Appendix A: Empirical study
Purpose
This section provides empirical evidence that Segment I1p 4y, (Figure 1) exist (i.e., § > 0) and that Ar
might indeed be greater than zero (i.e., profits considering the proposed refinements are greater than
profits under the CKZ scenario). The following study discriminates empirically between the segments
described in Figure 1. From a managerial standpoint, customers in the Segment I 4y, Segment freeload
in a PAYW setting; i.e., they take everything that is offered and pay the minimum price (i.e., nothing).
Conversely, customers in Segment 11,4y, Only freeload if their utility from taking the good and paying
nothing is higher than their disutility from advantageous inequity. However, they never pay to obtain a
product in PAYW. On the contrary, fair customers (Segment 111, 4yy,) are customers who pay their fair
price (i.e., more than the absolute minimum) to get the product offered under PAYW.
Setup
The management of a European grocery chain supported a collaboration to conduct this field experi-
ment. During the experimental condition (EG), the store manager permitted our team to run a PAYW
campaign in his store. The store was located in a socially disadvantaged suburb of a European capital.
Over a three-day period (Monday to Wednesday), customers could choose their own prices for
nondurables whose date of expiry was approaching. The offering consisted of a variety of perishable
groceries (e.g., refrigerated products, frozen products, and pasta). The manager excluded alcohol, meat,
fruits, and fresh vegetables from this promotion. These PAYW products were offered on separated
shelf spaces; e.g., refrigerated and frozen products close to the regular cooler, other products near the
check-out counters. Such shelf spacing corresponded to the retailer’s regular strategy for promoting
groceries that neared their expiration dates and ran under the well-established slogan: “Food is
precious.” We observed 5278 shopping carts during the experimental condition.

Conducting the PAYW condition required several implementation measures because this was not
an established promotional campaign within this store. Plain price tags were provided near all PAYW
products. However, no regular, unreduced prices were displayed. Shoppers put the product of their

choice into their shopping baskets and wrote the price they were willing to pay on these plain price
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tags. The grocery store’s accounting department required two minor modifications to the PAYW
pricing scheme. (i) A minimum price threshold of 0.10€ was determined. This was necessary to warrant
scanning UPCs at the checkout, an action that also provided data for inventory management and
automatic reordering. Additionally, 0.10€ was the minimum amount the computerized system could
register. (ii) The maximum number of products that could be purchased under PAYW was set to ten.
Accountants strived to avoid excessive freeloading behavior. For pragmatic reasons (e.g., long lines at
checkout) this modification was not enforced consistently by the store management.

The control condition (CG) also spanned three days (Monday to Wednesday). An in-store
promotion offered products with an approaching expiration date at half-off. Customers were very
familiar with this type of campaign. We observed 5193 shopping carts during the control condition.
The range of products on offer for a 50 percent discount was very similar to the range of products under
PAYW during the experimental condition: mean regular retail prices were 2.90€ (CG) vs. 3.14€ (EG).

Data were collected by means of observation: store management provided shopping basket data
as collected at the checkout counter. When interpreting the results, we have to keep in mind that the
retail store offered about 20,000 store keeping units, but only purchases of products approaching the
date of expiry were under promotion (CG: 50 percent discount; EG: PAYW) and thus relevant for this
study. Thus, no purchase might either be the result of a lack of demand for the product categories
considered or of disapproval of the prices or the promotional campaign. This prevents us from
estimating the size of Segment IVp 4y (Figure 1).

Results

The results of the experiment are presented in Table A.1. First, Table A.1 distinguishes between the
two experimental conditions (CG, EG). Promotional customers are defined as those who purchased
products approaching the date of expiry offered at reduced prices; i.e., 6% during CG and 5% during
EG (cf. grey shaded rows of Table A.1). Shop assistants reported that under PAYW some shoppers felt
alienated by this new type of promotion because they did not know how much they should pay. As a
consequence, they might have abstained from buying these products. For CG, customers bought on

average 2.6 discounted products and paid, on average, 1.82€ for them, which approximately matches
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the 50 percent discount (not all products were offered at half price). PAYW customers utilized their

power to set prices more extensively; on average they bought 4.1 products on sale and only paid an

average of .89€ (which corresponds to a discount of 77%). Cross-category sales seemed to be more
pronounced under CG than under EG because of larger basket sizes (14.9 vs. 11.6) and basket values

(20.03€ vs. 12.59€). We note that these differences are much smaller for non-promotional customers

(9.9 vs. 10.2 and 15.42€ vs. 17.17€).

Second, Table A.1 distinguishes between different types of customers for EG. We admit that this
segmentation is based on conceptual reasoning rather than on statistical analysis because only
observational data were available.

1. “Freeloaders” (Segment Iy, customers) were defined as shoppers who fully capitalized on
PAYW: they put (even more than) the maximum of ten products (i.e., 12.1) into their shopping
basket and paid 0.10 € or slightly more (i.e., prices up to 0.20 € in order to account for mock
prices such as 0.13 €) for each product. On average they requested a discount of 94% by paying
0.12€ per product. They are the smallest group; the size of this segment is 12% (of all
promotional customers).

2. “Partial freeloaders” (Segment I}; v OF Segment [1p 1yy, customers) also paid close to nothing

but did not take full advantage of the offer by buying less than ten products (i.e., 3.8). They
freeloaded for some products but abstained from doing so for other products. This behavior
resulted in an average discount of 92%; again, they only paid 0.12€ for each individual product.
The size of this segment is 30% (of all promotional customers).

3. “Fair customers” (Segment I11p4yy, customers) paid higher prices than 0.20€ for at least one
product (i.e., 2.5 on average) but still utilized their price power substantially (i.e., by claiming an
average discount of 66% by paying 1.45€ per product). The size of this segment is 58% (of all
promotional customers).

Table A.1 further highlights that these three segments also differ with respect to their purchasing

behavior of non-promotional goods. Basket sizes and basket values (columns 5 and 6 of Table A.1)
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vary considerably. In EG, fair customers bought the highest number of regularly priced products, which
resulted in the highest basket value.

Discussion

Evaluation of the PAYW campaign. From a purely monetary perspective,*® PAYW was not successful
for the seller. In actuality, store management decided to terminate the promotion earlier than planned
for three reasons. First, demand exceeded expectations and resulted in an out-of-stock situation.
Second, some customers took heavy advantage of the PAYW offer, coming in groups of three or four
to circumvent the ten-item limit while paying (almost) nothing, making it very unprofitable for the
seller. Third, the seller observed the unethical behavior by some of these PAYW customers who tried to
determine their own prices for regular products as well as for PAYW products. On the positive side,
management’s experiences with PAYW reinforced their belief that the established 50 percent discount
campaign on expiring products was a superior approach.

Size of Segment I1p 4y (i.€., an empirical estimate of 6). Segment I1p 4y, CONSUMeErS are nested
within the “partial freeloader” segment. These consumers were not willing to pay more than the
absolute minimum, thus p; = 0. However, they only freeloaded on some goods and decided not to
purchase the rest. Tentatively, we argue that for every ten possible items, these customers chose to
freeload in 3.8 cases (i.e., they bought on average 3.8 discounted products) but abstained from doing so
in 6.2 cases. As a rough estimate, we proportionally split this segment into Segment Ip 4y, (12%) and
Segment [1p 4y, (18%) customers (for a certain product category).

Taken together, for the empirical data analyzed, we distinguish between different segments of
promotional buyers (cf. Figure 1) and calibrated the sizes of these segments as 24% for Segment I5,y,, and
124w (i.e., 6), 58% for Segment I11p 4y, and 18% for Segment I1p 4y (i.€., 5). We want to emphasize that
it is not the exact size of Segment I1p 4y, Customers what matters in this context, but merely the existence of
this category of customers. Of course, we acknowledge the exploratory nature of this study. Nevertheless, it

demonstrates that our proposed refinement is also relevant from an empirical perspective.

18 Other aspects of this campaign could be considered as well: e.g. salvage costs of the products if not
sold before expiration date, evaluation of a new marketing tool, generation of positive image
because of an attempt to reduce spoiling food. However, this is beyond the scope of this paper.
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i Average Average Basket size Basket  Average number . Relative Relative segment
Experimental . label . id di ber of | f di q Segment size . size
condition Tentative segment labe price pai |§count (number o value of discounte (frequency) segment size all customers
© received (%) products) € products PAYW (%) (%)
Freeloader
(Segment I&4yy) 0.12 94 18.0 4.44 12.1 35 12
Partial freeloader
(Segment Ipayw OF Ilpayw) 012 %2 86 7.05 3.8 84 30
Fair customers
EG (Segment I I yu) 1.45 66 115 17.20 25 163 58
(Sum of) Promaotional
IR 0.89 77 11.6 12.59 4.1 282 100 5
Non-promotional
Customers 10.2 17.17 0 4996 95
(Segment IVp4yy/)
Promotional Customers 1.82 47 14.9 20.03 2.6 318 6
G Non-promotional
P 9.9 15.42 0 4875 94
Customers

Table A.1: Customer segments and descriptive measures
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Appendix B: Proof of Updated Proposition 1

This appendix deals with the effects of the proposed refinement on Proposition 1 of CKZ; i.e., the
conditions under which PAYW is more profitable than PAAP. We will apply the above specification
of the firm’s profits in PAYW, mp 4y (7) and derive new conditions for which they outperform the
firm’s profits under PAAP, mp44p.

The optimal profits under PAAP are given by CKZ: Eq. (3):

1=-0)?(1+21B)

* = Al
Tpaap 41+ B) (A1)
Using the uniform distribution ¢(r) = 1 in (7a), CKZ derive their Eqg. (5)
A(1 = 0K2)(1 — ¢)?
gty =200 A pans »2)
Using (6a) and the uniform distribution ¢(r) = 1 in (7), we arrive at
A1 — w)(1—¢)? _
Ttpayw = > —co(1- cy[o'l]). (A.3)

CKZ determine the critical cost level ¢*¢%Z such that m5XZ,, = mj 44p; i.€., PAYW is more
: o OB CKZ CKZ CKZ
profitable than PAAP. Since —a = (c—DA(1—-06“*4) -0 < 0forc <1, mpapw

monotonically decreases in the domain of interest. Furthermore, A = mp 4y — T5KZy, = 0.

Therefore, the critical cost level c* (taking the refinement into account) must be greater than ¢ t¢%Z. In

particular, after some algebraic manipulation, we find that

2B(1 = 2¥[oq]) — 2\/3 (B —A(1- 7[0,1]))
A —4By[o1]

ct<1- (A4)

A=1-2(2+pB-2w(1+p)
( ) @
B =w( + B).

Equation (A.4) is a relevant threshold for c*only if ¢t > 0. Therefore, we require ¢c* > 0 and
solve (A.4) for w. This results in

A-1

1
< 4
©S3t oA+ B
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Asi1—1<0, weseethat w < %to ensure ct > 0.
Again, this threshold is only relevant if w = 0 which requires 1 > ﬁ to ensure w = 0.

Summing up, PAYW can be more profitable than PAAP only if w < 1/2and A > 1/(2 + B).

Finally, we note that 54 4 increases monotonically in 4, decreases monotonically in £, and,

therefore,
(1-0)2 (1-10)?
4 = Itpaap = 4 (A.5)

Appendix C: Proof of Updated Proposition 2

For the uniform distribution in (10), we get

2 1-2 (P—C)Z A(1 —c¢)?
mearw-mp = (L= )| (p=¢) AA+pD 22 T 2
(A.6)

+w<(g—0)<1_2_(ﬂ_6)ﬁ1(1-l-—_ﬁ:11)>)

When solving the first-order condition of 7p 4y —np With respect to p (6mpayw-mp/6p), We
need to distinguish several cases, depending on A, second order conditions, and feasible domain of p.

E*:c+(1—c)k/1

1 A< ﬁ
with k = w(1+4) 1
(2+B(1+w))A-1+w 2+

Similarly, CKZ require A > 1/2 for p” to be lower than the highest possible fair price:

wA(1l —c¢) W
*CKZ — = <l=>1>
P ‘t-1te 2i-1+te- =

N| =

Figure C.1 offers an exemplary overview of the optimal minimum price for different A.
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Figure C.1: Composition of P for different 1 (8 = 1.5,w = .1,c = .25)

Therefore, our model extends CKZ for including . Next, we investigate the influence of

c,w, A and g on B*.

A<1/2+P) 1>1/(2+p)
op° 1-1>0 a+b(1—2)
= _—>
dc a+b
a_g* O w> 0
dw a+b
op” 1-c=>0 (1-0o)(~w+ piw(a — 1) + b?)
Er (a + b)?
op” 0 2201 —c)(3+BA1-21)
o (a+b)?

with:a =2+ B)A—-1,b = w(1 + BA)

Table C.1: The influence of ¢, w, 4, and 8 on B*
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Therefore, the optimal minimum price increases with the unit cost and share of less fair-
minded customers but decreases with the degree of disadvantageous inequity aversion. The situation
with respect to generosity is more complex but Table C.2 provides tentative results. The optimal
minimum price increases with increasing generosity but only if w, f meet certain conditions (right
columns of Table C.2); these conditions become less restrictive with increasing generosity.

These results are face valid.

*

op* . L
o will be positive, if

Restriction on

w B

1=1/2+p8) w>2+p)/2(1+p8) f>2(1-—w)/Quw—-1) A o> 1/2

1+ pA2-A2+P)) 1-2-w+2(1-0) + 1 + 20 — 2)
1+ B2 k> A0+ o)

l Aincreases

311014158 SS9 BW093(
g ‘™ uo suonipuod

A=1 w = max{0,(1 - B)/(1+ B)} B=2(1-w)/(1+w)

*

op

Table C.2: Requirements for m

to be positive.

The optimal profit amounts to

(1-0c)?2(1-2)
. 1+ B2
TPAYW-MP = (1 _ )20 (A2 +B) +20(1 - 1) — 1
| 2 ((2+ﬁ(1+w))/1—1+w

Finally, we note that p 4y, pp iNnCreases monotonically in A, decreases monotonically in 3,

1<1/Q2+B)
(A.8)

> A>1/(2+p)

and, therefore,

(1-c¢)? 1
0< Thaywmp < (1 —0)?2(1—-1) < A <3
(A.9)
1-0)%12 1 - <(1—c)2/1 2/1+2w(1—/1)—1M>1
2 1te > PAW-MP =TT 22— 1+ 2
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Appendix D: Proof of Updated Proposition 3
First, we find the optimal suggested prices for maximizing n&)yw_sp and T[I(Di)}’W—SP' Since the price

suggestion is ignored by some consumers (with probability z), they are not considered here.

”E’;?YW—SP =1-2|(0-w) (%f S(T —c)¢(r)dr + f S(PS —c) ¢p(r)dr

(A.10)
1
+ f AMr—c) (p(r)dr) — B
When solving the first-order condition of n,(,;)YW_SP with respect to p, (anf,h)yw_sp /0ps), we
need to distinguish several cases, depending on A and second-order conditions:
c if A<2/3
Ps°=  (24c+2m(1-0)/3 if 2/3<A<2(1+m)/3 andm < 1/2 '
c+2im(1—-¢)/31-2) if 2(1+m)/3<A<landm< 1/2
withm = ca)f[oll]/((l -1 - a))).
. @)
Similarly, for s,y _sp
@) 1 (Ps 1
Trarw-sp = (1= 2)| (1= @) (5 [Te-asmwr+ [ o0 cb(r)dr) — 6}~
4 Ds
(A.12)
-3, cy c? )
=1-2| A -w)|—pi+ps (1 +5) + ¢ —co(l=pst00)
and
1 if m>1/2
i = (A.13)
s (2+c+2m(1—c))/3 if A<2(1+m)/3andm<1/2 '
For A < 2/3 we determine the maximum of nIElA?YW_SP (ps(l)), nf,i?yw_sp (pgz)) and find the

optimal suggested price as:

1 if m>1/2
pi=3 2+c+2m(1-¢))/3 if 0<A1<2(1+m)/3andm<1/2 (A.14)=(14)
c+2im(1—-c¢)/(34—=2) if 2(14+m)/3<A<landm<1/2
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Figure D.1 offers an exemplary overview of the optimal suggested price for different A.

4
. ea
R Ve P
C
2 (l + m) 1 A
3

Figure D.1: Composition of p; for different A (w =.1,¢ = .25,yg4) = .5,z =.5,m = 5—14), Psfz)

represents the second line of (A.14), ps(3) the third

Again, our model extends CKZ for including less fair-minded consumers who nevertheless

abstain from freeloading and do not purchase. Next, we investigate the influence of c, w, 4, and y[q 4

on ps.
m<1/2A m<1/2A
m>1/2
0<1<2(1+m)/3 2(14+4m)/3<1<1
ops 0 (1+7p10/(1—w))/3>0 1+ 2701140/(B2—2)(1 — w)) >0
dc
dps 0 2c71011/B(L —w)?) =0 2c7i0yM/ (B2 —2)(1 —w)?) =0
Jw
op: 0 0 —4cpp/((B31-2)2(1-w)) <0
FY
aps 0 2c0/(3(1—w)) =0 2cdw/(B2=2)(1—w)) =0
97[0,1]

Table D.1: Influence of model variables on the optimal suggested price p;
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Thus, suggested prices are higher if costs are higher. Optimal suggested prices increase with
an increasing share of less fair-minded consumers. Generosity does not influence the optimal
suggested price (cf. Figure D.1) if 4 is small. For large A optimal suggested prices decrease with
higher generosity. Again, optimal suggested prices increase with an increasing mean of advantageous
inequity aversion in [0,1].

The optimal profit amounts to

* 2 AZ _
Toawse = (1 =)A= (Z+9,0-2 ) =0 (1-7y, (2 49,0 =) (a19)

with
guu=1/4ng, =1 if m>1/2
{ gua=0=-m?/3Agy=02+c+2m1-c))/3 if 0<A<2(1+m)/3andm <1/2
g1 =A-m?/(BA=2)+1/2)Agyy =c+ (2Am(1 - ¢))/(BA—2) if 2(1+m)/3<A<landm<1/2

Finally, we note that 7p4yy,_sp increases monotonically in A and for z = 0 one finds

1—w)(1-rc)? 1-w)(1-¢c)3-c 1
( )3( ) —CwST[;AYW—SPS( X 4 X )—chm>§,C,w>0
(A.16)
1—)2(1 - )k 1-0)(1-w) /3 1
( )2( w) _Can;AYW_SPS()Z&(EA(1_C)+C)—C(UAmS§.

Appendix E: Proof of Updated Proposition 4.

We derive the critical A* where profits from PAAP and PAYW-MP equal PAYW-SP (cf. Footnote
12).

SmallA(A<1/(2+pB))

We compare PAAP (A.1) to PAYW-SP (A.15) (form > 1/2 and m < 1/2) and solve for A. This

results in
Al == (A.17)

with
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f=(1—c)2< B _(1—a))z>

41+ p) 2
1

gs=(1—0¢)? ((1 —z)(1—w)g1y — A+ D

) —Cw (1 —¥o1(cz+ (1 — 2)92/1))-

By means of implicit differentiation we find

0% (w)
dw

g< — ALfs
= A.18
TR (A18)

LargeA (2> 1/(2+B))

We compare PAYW-MP (A.8) to PAYW-SP (A.15) (form > 1/2 and m < 1/2) and solve for A.

This results in

—9J> T Vgg - 4‘f>j> (A19)
2fs

+ —
/1> 1,2 —

with
2
fo= (-0 (ZﬁT“’m—z)(#—w))

6o = (1= (02 (54 61~ Dgn) ~ (L= (3 + @2+ 5 ~ 20)g1)
-1+ Z)w) +cw2+ B+ pw) (1 — Y[01] (cz + g, (11— Z)))

jo = (1= )2(1 = 0)2(1 = 2)gir — co(1 = w) (1 = Froy(cz + (1 — 2)ga) ).

Infeasible solutions have to be discarded.
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1 Introduction and setup

In Akbari and Wagner (2020) we discuss extensions of the Pay as you wish (PAYW) model
by Chen et al. (2017) (CKZ hereafter). The setup of the mathematical derivations of the model
leads to complicated and long expressions. Due to readability considerations and the page
limit for the submission to Marketing Science, these derivations are omitted from the paper
and the appendices of the paper. However, reproducibility concerns call for the disclosure of
our calculation paths. Therefore, this report aims to support the reader of our work in retracing
the results in the paper and the appendices. Accordingly, this report can be regarded as an

‘appendix to the appendices.’

In addition to disclosing our calculation paths, we also try to reconstruct the results of CKZ in
this report. Although parts of these derivations have already been discussed in the original
CKZ model, their derivations are not always accessible and sometimes flawed.

In Akbari and Wagner (2020) we run a simulation analysis to quantify the consequences of
the misspecifications in CKZ. This article also presents the code and extended results on this

simulation in Section 6.

1.1 Notation conventions

This report strives for consistent notation. However, the results discussed in this report are
based on two different sources, Akbari and Wagner (2020) and CKZ. Hence, it is necessary to
find notational compromises between consistency, compactness and comparability within this

report.
Therefore, the following conventions are established in this report:

e Auxiliary variables are typically denoted in uppercase letters and numbered
alphabetically. The letter C is usually omitted to avoid confusion with costs (c). This
might lead to a different notation in the report than in the paper. In some cases, the
original notation from the manuscript is retained. When deviating from these rules, we
point to the difference in notation between the sources.

e The sequencing starts anew in each chapter (and, in some cases, subchapter).
Subscripts indicate the respective (sub-)section. For compactness, subscripts of
auxiliary variables are abbreviated for PAYW with a minimum price (PAYW-MP
becomes MP) and PAYW with a suggested price (PAYW-SP becomes s).
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e As profit functions play an important role in Chapter 5, their subscripts always include
the entire name of the pricing policy instead of the abbreviation.

e Superscripts are used to indicate special conditions of parameters (e.g., 5 = 0) and to
distinguish different versions by different authors.

e An asterisk (*) as a superscript denotes an optimal value. A plus (+) denotes a critical
value.

e We drop the index for consumers, i, when we take the sellers perspective.

e CKZ sometimes use different notation conventions (e.g., they use asterisks to denote
both, optimal values and critical values). In this case we align their notation with ours.
This might lead to different labels. To avoid confusion, please confer to the list of
abbreviations.

e When referring to equations in the main body of our manuscript, we will use the
abbreviation AW followed by the respective number of the equation (e.g., (1) will
become (AW.1)). When referring to equations of the appendices in our manuscript, we
will use AW.A. and the respective number (e.g., (A.1) will become (AW.A.1)), and
when referring to equations in CKZ, we add “CKZ” in front of the equation (e.g., (1)
will become (CKZ.1)). These equations are not necessarily notationally equivalent,

however, they have a similar meaning.

1.2 Fundamentals in CKZ’s PAYW model
In this section, we summarize the most important assumptions in CKZ’s model. In their paper,
CKZ model consumer behavior based on two important equations, the consumer’s utility

function and the perceived fair price.

The consumer’s utility function includes advantageous, disadvantageous inequity aversion,

consumption utility, and the perceived fair price,

(1)
w; =1, — p; — By max{p; — 13,0} — y; max{ryp — p;, 0}, Bi,y; = 0. (CKZz.1)
(AW.1)
This utility function originates from Fehr and Schmidt (1999). However, CKZ contribute to

the literature by introducing the perceived fair price, which is given by

{ c r<c (2
Tio = .
10 /h‘i + (1 - /1)C n>cC (AWZ)
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Furthermore, CKZ make assumptions on the distribution of the model parameters. They

assume that

e the consumption utilities, r, are uniformly distributed,
e advantageous inequity aversion, y, follows some distribution function h(y), and that

e generosity, A, and disadvantageous inequity aversion, 3, are constant for all

consumers.

2 Derivations of Proposition 1 (PAAP, PAYW, and critical costs)

This section is constructed as follows. First, we retrace CKZ’s calculations for PAAP.
Second, we derive the firm’s profit in PAYW and compare our results to the results of CKZ.
Third, we derive the critical costs level that equates profits in PAAP and PAYW.

2.1 Derivation and properties of PAAP

2.1.1 Derivation of optimal prices and profits in PAAP

For their Proposition 1 in their Section 2, CKZ derive the firms profits under “pay as asked”

pricing (PAAP) and PAYW pricing.

First, CKZ show by contradiction that a seller with pricing power will always charge a posted
price, ppa4p @bove the marginal consumer’s fair price. They denote the consumption utility

for the marginal consumer as #. If the seller’s price is lower than the marginal consumer’s fair
price, r;o, the consumer would experience advantageous inequity aversion. Thus, the marginal

buyer’s utility would be given by

Uz = 7 — ppaap — ¥i(Tio — Ppaap)

=7 —Ppaap — YilAF + (1 — )¢ — Ppaap).
Furthermore, as there must be advantageous inequity,
Af + (1 - A)C > pPAAP'

As the seller is a profit maximizing monopolist, one can assume that the seller will charge

prices above costs, i.e., Ppaap > C.

Next, u; is set to zero and solved for # to find the critical consumption utility of the marginal

consumer.

7 —DPpaap — ViAF + (1 = A)c — ppaap) = 0
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F(1 = Ay) = Ppaap(1 —y) +yic(1—=2)

. Ppaap(1 —vi) +yic(1—2) -7
(1-4r)

+

forall y; < % as (1—Ay;) > 0.

As the marginal consumer will buy,

7+ > ppaap.
Ppaap(1 =) +vic(1—24) >0
(1 _ /1)/1) PAAP
yA—-AD(=p+c)>0
C > Dpaap-

This is a contradiction. Hence, there cannot be advantageous inequity for the buyer if the

seller sets the price.

Therefore, in PAAP, the consumers will experience disadvantageous inequity, 0 < r;, <
Ppaap- Thus, the marginal consumer will only buy the product if the consumption utility
exceeds the price and the disutility from disadvantageous inequity. In this case (1) will

simplify to
W =1, — Ppaar — B®paapr — Tio)-
By substituting r;,, we get
U; =71, — Ppaap — ﬁ(pPAAP —(Un+(QA- /1)0))- 3)
Note that we are ultimately interested in paying consumers. Therefore, we only need to

observe consumers with r; > ¢ (hence r;, = (Ar; + (1 — A)c)) and can neglect consumers

with r; < ¢ (hence r;y = ¢).

The marginal consumer will make a purchase if u; > 0. Rearranging (3) and solving for r;,

CKZ arrive at r; for the marginal consumer

N +ﬁ(1_/1)(pPAAP_C)_:r+
i = Ppaap 1+ A8 .

All consumers with a consumption utility above this threshold, r* < r; < 1, will make a
purchase. The firm will earn the price, pp4p, and has to bear the costs, c. Hence, the seller’s

profits are given by
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(4)

1
Tpaap = f (Ppaap — C)p(r)dr. (CKZ.2)
rt KZ.

As r; follows a uniform distribution, ¢(r) = 1, this is equivalent to

1
Tpaap = f +(pPAAP —c)dr

(C — Ppaap) Ppaap(1+B) —cf(1—A) — A — 1)
1+ B2

Note that we drop index i when we take the seller’s perspective (i.e., for segment and profit
calculations).
For finding the optimal prices and profits, we take the first derivative, set it to 0 and solve for

Ppaap-

Tpaap = Max

0mpaap _ (€ = Ppaar)(A1+B) =1+ ppaap(1+h) —cB(1-1) - B2
ODpaap 1+p2 1+ pA
= =0
1+ B2

Hence, the optimal price is

. 1+p2 (5)

14 =c+-———7(1-0).
e 2+ 5) (CKZ.3)
(AW.3)

This is a maximum, as the second derivative,

0°mpaap  2(1+P)

a(pPAAP)Z B 1+p2

is always negative.

Substituting ppaap IN Tpaap, We find the optimal profits

; 1- 3/1
Tpaap Ppaap) = 2(1 B (C(l £) ‘|' 1-c)—cp—pA(1—-c) )
- 1) (AW.A1)
_(-0?a4pn _ (CKz3)

41+ p) = Tlpgap-
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Later, CKZ set 8 = 0. In this case the optimal profits reduce to

:O,* (1 - C)z
nl[jAAP =T 4 (7)

This corresponds to standard monopolistic pricing.

2.1.2 Properties of PAAP

The derivation of the optimal price and profits allows us to determine properties of PAAP

with inequity averse consumers.

When we consider py4,4p as a function of 4, we find that the price increases linearly in A,
i (A)_1+c(1+2/3)+ﬁ/1(1—c)
Ppraap = 201+ B)

Ppaap(A =0) = 20+ B) < Ppaap(A=1) = 5

Oppaap(A) _ (1-0)p
oA 20+ B)
When we consider p;44p as a function of B, we find that the price decreases monotonically

with

1+c(1+2B8)+BA(1—c¢)

Ppaap(B) = 21+ B)
1
Praar(B =10) = -2I-c
AT 1/p+4
é%PPAAP(ﬁ) = ;lgll?o(c + 20/8+ 1) 1-09
A(1—0)
Oppaapr(B) _ (1-c0)(1-1) <0
B 2(1+p)? '

With respect to the optimal profits, 5,45, We find that profits increase monotonically in A,

0Ttpap _ (1-0)*pB

ar aa+p

and decreases monotonically in 3,

0Tpaap _ (1-0? 21-1

B~ 4 '(1+/3)2S0'

Furthermore, this permits us to observe m; 4, at some critical values,
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32
Tpaap(A =0) = (1-c)

41+ pB)
i 1= 1 _(1—0)22(1+ﬁ)
”PAAP( - 2+B) ETCENICEY)
_(1=0)
224 B)
\ 2y _ (-0 +2p/3)
AP (’1 ‘5) T 11+ p)
1— 2
Tpaap(A =1) = (TC)
limmt = (1-c¢)?2
BZ’}O”PAAP =7

Taken together, this allows us to determine the rage of profits as

-0 _ . _(a-o? ®)

2.2 Derivation and properties of PAYW
2.2.1 Derivation of optimal individual prices and profits in PAYW

CKZ show that in PAYW, a consumer can always prevent disadvantageous inequity which is
caused by a price above the perceived fair price by paying a lower price. Thus, the buyer’s

utility function will be given by

u; =1, —p; —¥i (o — 1) ©9)
=1 —Yitio — (L = v)p:. (AW.1a)
Note: As in CKZ, we denote the consumer’s individual price as p; instead of ppayy ;. This
little inconsistency is in the interest of a sparse notation. A consumer maximizes its utility by
setting the optimal price. The consumer’s utility function, u;, is a linear function in the price,
p;. Thus, the derivative can be positive or negative depending on y;. As this is linear in p;, we

find a corner solution.

For y; < 1, the consumer maximizes her utility function by paying as little as possible. As

negative prices are not feasible, we observe a corner solution: [p;|y; < 1] = 0.

For y; > 1, the consumer maximizes her utility function by paying as much as possible.
Prices above r;, create disadvantageous inequity which means that our utility function would

be invalid. Thus, the consumer pays [p;|y; > 1] = r;.
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Thus, the optimal price is given by

*_{0 )/iS1
Pi= e yi> 1

Next, we need to check whether the consumer would purchase with these prices (participation
constraint), i.e., whether optimal prices lead to positive utilities. A consumer who would
experience negative utility when buying for their optimal price, p;, chooses the outside option,

abstains from buying and receives a utility of u; = 0.

Using the above prices, the utility function simplifies to

u_={ri_yiri0_(1_yi)’0 vis1
ol —vine— A —y) e vi>1 (10)

_ {ri —VYito Vi<l (AW.1c)
nn—ro Vi>1

The consumers will maximize this utility function
u; = Max.
We proceed in a stepwise manner.

1) We investigate less fair-minded consumers, i.e., 0 < y; < 1. Consumers with a positive
utility decide to make a purchase
U =1 = V¥ilio 2 0 (11)
Ti 2 YiTio- (AW.1b)

In contrast to PAAP, we need to observe r;, for both r; > cand r; < c.
Q) If1>r>c,rp=Ar+1—-2A)cand
T = yi(lri + (1 — A)C) >0

(1-2A)c
nz-———

This always the case. Thus, u; > 0, the consumer takes the good and freeloads.

The size of this segment of consumers can be defined as

1,1
Opayw,1 = f f ¢(r)dr h(y)dy,
0 Yc

with h(y) the distribution of advantageous inequity. Note that we again drop index i

when we take the seller’s perspective (i.c., for segment and profit calculations).
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b) Ifr; < c <0, it follows that r;; = ¢. Thus,

Uu; =1 —Yic >0
1; 2 YC.
Thus, the consumers freeload if r; > y;c, i.e., if their consumption utility is high, or if

their disutility from advantageous inequity aversion is low. Thus, this segment of

freeloaders can be defined as

HPAYW,Z = f
0

| o@arniay.
yc

If this does not hold, i.e., 0 < r; < y;c, consumers do not buy. This segment can be

defined as
1 ryc

Spayw = f d(r)h(y)drdy.
o Jo

The total segment of freeloaders is defined as

Opayw = 9PAYW,1 + HPAYW,Z

1 c 1
=f [f ¢(r)dr+f (,l)(r)drl h(y)dy (12)
o ’ (AW.5)
— [ [ #eonedray.
0 Yyc

We name the share of less fair-minded consumers w € [0,1].

w = Opayw + Spayw

1 (13)
= J h(y)dy.
0

Furthermore, we assume that y; is distributed according to some distribution hg 17(v;)

in the domain [0,1]. Again, we drop index i. This allows us to estimate § and 8 more

accurately,
1 ye (14)
Opayw = f lwh[m] ) f drl dy
0 0 (AW.6)
= C(,l)y[o’l] (AWGa)

with ¥ 11: mean of y in [0,1] and
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1 1
6 = f [wh ) f drl dy
PAYW , [0,1] o (15)

= a)(l - cf[o‘l]).
2) Next, we investigate, more fair-minded consumers y; > 1. In this case,
u=1r—rp=0
T; = Tip.

a) Again, ifr; > ¢, r;p = Ar; + (1 — A)c and, therefore,
r,—Ar;,+(1-2c)=0
1-Dr,—A—-AD)c=0

1-AD;—c)>0
(r;—c)>0.

This is always the case. Hence, the consumer takes the good and pays her fair price.

b) If r; < c, it follows that r;, = c¢. Thus,

u;=r,—c=0.
A contradiction. Hence, the consumer does not buy.
The size of all more fair-minded consumers is given by (1 — w).

Having defined different segments, we can move on to the firm’s profits from all segments.

The profits are composed of:

e Revenues and costs from fair-minded consumers ((1 — w) in size): These consumers
pay their fair price r;, and the firm incurs cost, c.
e Costs of freeloaders (8p4yw): The firm incurs costs of ¢ for all freeloading consumers

but does not get any revenue.

This allows us to arrive at the seller’s profits,

Tpayw = J (1= a){r = )p(ridr = cOparw (16)

= f (1 — w)A(r — )p(r)dr — co(1 — c¥[oq)- (AW.7)

As the seller cannot influence prices, the optimal profits are given when consumers behave
utility maximizing and not require any optimization from the seller. We can solve the integral

and arrive at
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A1 —w)(1—c)? ~ . 17)
Tpayw = 2 - ca)(l - C)/[o,1]) = Tpayw- (AW.A3)

2.2.2 Properties of PAYW

This allows us to determine how the sellers profit change with changes in the model

parameters,
o5
PAYW — 290> 0
a}’[0,1]
OTtpayw 1
—— =—(1-0)*(1- >0
AR
Tpayw _
Fae —c(1 =) — > (1-c)2A<0.

Profits of PAYW are increasing with generosity, A, and the mean of advantageous inequity

aversion in [0,1], ¥[o,13, and decreasing in the share of less fair-minded consumer, w.

Furthermore, this allows us to observe my 4y, at some critical values,

A1 —w)(1 —c)?
- cw

E;AYW(V[O,I] = 0) =

A1 —w)(1 —c)?

ﬂ;AYW(V[O,l] = 1) = > —cw(1l-c)

. A1 —c)?
Tpayw(w = 0) = 5
Tpayw(w = 1) = —C(l - C)7[o,1])

T[;AYW((‘) =1¥Vj01 = 0) = —C
Thus, profits are in the range of

—c < M- w;(l 2k —cw < Tpayy < - “);(1 Lk —cw(l=o) (18)
3 21— ¢)? (AW.A.5)

- 2
2.2.3 Excursus: CKZ’s profit calculation

The results derived in Section 2.2.1 deviate from CKZ in Case 1b) of Section 2.2.1. In their
paper, CKZ ignore the § segment and assume that all consumers behave like in Case 1a).

Thus, all less fair-minded consumers freeload.

Therefore, they derive their profits as
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1
TEsow = f (1 - w)(ry — )Pp()dr — cw (19)
‘ (AW.7a)
(CKZ.4)

A1 —w)(1 —c)?
= —Ccw
2
CKZ use the term “freeloader” instead of “less fair-minded consumer” for consumers with

vi < 1. When sticking to their notation and assuming that all less fair-minded consumers are

freeloaders, w = %%, we get

) 1 (20)
ngkz, = j (1 = 8K%) (ry — ) p(r)dr — cOK? WA
21 = w)(1 = ¢)? cxz (CKZ.5)

= — CH .
2 (CKZ.A.1)

2.3 Comparing PAAP to PAYW
When comparing PAAP to PAYW, we can derive the critical cost level above which PAAP
will always be better than PAYW. First, we offer our calculations that include the correct

share of freeloaders. Second, we retrace CKZ’s calculations.

2.3.1 Deriving the new c¢*

In order to derive the new critical cost level, ¢c* for which PAYW is better than PAAP, we
compare our updated optimal profit function 4y, to the profits under fixed prices and solve

for c:

* *
Tpayw = Tpaap

Tpayw — Tpaap > 0
A1 —w)(1—¢)? (1—-0c)?(1+pA)
2 4(1+B)

(1-02AA+AA -w)— (1 +1B)) —4cw(l + B)(1 = c¥jo1) > 0
—Acomp(1 = €)* — 4cBeoup(1 — c¥io1)) > 0

—cw(1 = c¥oa)) =

with Acomp = 1= A(2 + B — 2w(1 + B)) and Beowp = w(1 + B).
Acomp — 2AcompC + Acompc® + 4cBcomp — 4c*Bcomp¥ioa] < 0

c? (ACOMP - 4BCOMP)7[0,1]) — 2¢(Acomp — 2Bcomp) + Acomp < 0. (21)
We solve using the reduced quadratic equation form,
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2(ACOMP - 2BCOMP) + \/4(ACOMP - 2BCOMP)2 - 4'ACOMP (ACOMP - 4BCOMP?[O,l])

Ci2 = y
Z(ACOMP - 4‘BC0MPV[0,1])

2(ACOMP - 2BCOMP) + \/16BC0MP (BCOMP - ACOMP(l - )7[0,1]))

Z(ACOMP — 4Bc0MP)7[0,1])

Acomp = 2Bcomp ZJBCOMP (Beomr = Acomp (1 = Tio1)))

Acomp — 4BcompY[oa]

2Bcour (1= 27(011) F ZJBCOMP (Beowe — Acomr (1 = Ti0,11))

=1- -
Acomp — 4Bcomp¥01]
2Bcour (1= 27(0.41) - ZJBCOMP (Beome — Acomr (1 = Ti0,11))
c,=1- —
! Acomp — 4Bcomp¥01]
2Bcomp(1 — 27¥j0,17) + ZJBCOMP (Bcomp — Acomp(1 — )7[0,1]))
CZ = 1 - .

Acomp — 4BcompY[01]
We could also solve (21) by completing the square

c*(Acomp — 4Bcompy) — 2¢(Acomp — 2Bcomp) + Acomp
= (Acomp — 4Bcompy)(c —c1)(c —¢c2) <0

as
(a—b) a—>b
C1=1— —d =1+ d
(a+b) a+b
C2=1— —d =1+ d .
c1 < Cy.

a) When Acomp = 4Bcomp¥o1], this does not yield a solution in ¢ € [0,1] as

—2¢ - 2Bcomp(2¥[0,1) — 1) + 4Bcomp¥(o,1] < 0
c(1 = 27j011) + ¥[o1] <O

Hence for

1) Fjo1 = 5, dividing by 0, wid.

Joa] g 4 Z1Vloal 5, g

_ 1
2 > > - 7
) Vo] 2 1-2¥[0.1] 1=2¥0,1]

128

(22)



_ 1 Y[0,1]
3 <-c<——————
) Vo] <3 1—27j0.4]

b) When Acomp — 4Bcomp¥o,1] < 0, the second part of (22) must be positive, i.e.,
(c — c1)(c — cz) > 0, so that the inequality holds.

Therefore, (c —c4) > 0and (¢ — ¢y) > 0, and ¢, > 0 as a feasible solution or
(c—c1) < 0and (c —cp) <0, and, therefore, ¢ < c;. as are interested in the lower

cost level, i.e., ¢ < c;. Hence, we can discard c, as a possible solution.

Thus,
N ZBCOMP(]- - 2)7[0,1]) - ZJBCOMP (BCOMP - ACOMP(]- - )7[0,1])) 23)
cT<1— —
Acomp — 4BCOMP)/[0,1] (AW.8)
Acomp =1 =22+ B = 2w(1 + B)) (AW.A 4)

Bcomp = w(1 + B).
To find the maximum share of less fair-minded consumers a PAYW seller can tolerate before

switching to PAAP, we set ¢* to 0 (costs below 0 are not tolerable).

ZBCOMP(l - 217[0,1]) - ZJBCOMP (BCOMP - ACOMP(]- - )7[0,1]))
1-— — =0
Acomp — 4BcompY01]

Acomp — 4BcompY(o]

= 2Bcomp(1 — 2710,1]) — ZJBCOMP (BCOMP — Acomp(1 — )7[0,1]))
Aomp = 4AcompBcomp¥ioa]-

As Acomp = 4Bcomp¥[0,1) does not yield a meaningful solution for ¢4, this only has a solution

for Acomp = 0. Therefore,
1-22+pB) +2lw(1+p) =0.
Thus, our critical threshold is given by

A2+ -1
221+ B)
1 A-1
2t aaEp

(24)

w”.
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Thus, even for zero costs, for PAYW to dominate PAAP, w < wt. As1—1< 0, w™" is

always smaller than 1/2.

Furthermore, we can use this expression to check conditions for A so that w* > 0.

wt >0
AQ+B)+21-1
22(1 + B)
/1>L
235 p

Thus, as a necessary condition, A must be greater than 1 > ﬁ for PAYW to be more

profitable than PAAP.

232 CKZ’sc*

In this section, we retrace CKZ’s results. CKZ derive the critical cost level below which
PAYW is better than PAAP, c*, by comparing the profits of both pricing schemes and

solving for c. In their paper, CKZ denote this threshold as c*. However, as noted above, we

reserve *-superscripts for optimal values. Thus, we return to c€X2",

CKZ,* *
Tpayw = Tpaap

CKZx _
Tpayw — Tpaap > 0

M-0KDA-0? oy (A=A +BA)

2 4(1+p)
N2
A0 ggere - LA g

AGKZ(1 = €)% = c6°KZ > 0

with ASKZ , = %(A — 19¢KZ — gt:—f’g). Furthermore, ASKZ , > 0 in order to get a solution for

this inequality.
AGSap — 285 ape + ASFypc? — cOZ > 0.
We solve this quadratic equation by using the reduced quadratic equation form,

CKZ .2 CKZ CKZ CKZ _
Acompc® + c(—2A¢omp — 0°%%) + A¢omp =

CKZ .2 CKZ CKZ _
Acompc” + cBcomp + Acomp = 0,

with BEXZ , = —2A%KZ | — 9CKZ < (0. Thus,
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CKZ CKz 2 CKzZ 2
_BCOMP + \/BCOMP - 4ACOMP

C12 =
, CKZ
2A¢omp

ZAEIO(I%IP + HCKZ i \/HCKZ(LLAgI(g]{IP + HCKZ)

CKZ
2ACOMP

HCKZ \/HCKZ(4AEI(§IZ\4P + QCKZ)

C1 ::1'+ +

>1
CKZ CKZ
2ACOMP 2ACOMP

HCKZ \/HCKZ(4AgIO<IZI4P + QCKZ)

c; =1+ -
i 2A¢0mp 2A¢omp

Hence, c¢; > ¢, and as ¢, is outside of the parameter range, it is not a feasible solution.

oCKZ

Weset DEXE, =1+ > 1 for this examination. Thus, we get

— nCKZ ’ CKZ 2
¢2 = Déomp — \|Dcomp —120

as a feasible solution as long as it does not exceed the upper threshold for costs (¢ = 1).

2Apayw

Thus, for CKZ PAYW is optimal if
0 < c<min(1,c,)

c, Is equivalent to CKZ’s critical threshold:

CCKZ,+

_, (25)
(26°<2(1 + B) — 2/0FZ(1 + BY(OFZ(1 + p)(1 — 20) + A2 + ) — 1)) (CK26)

_ (CKZ.A2)

1-22+p—20K2(1+ B))
Furthermore, by solving A%%% , > 0 for A, we can derive the minimum level of generosity
that is needed for PAYW being better than PAAP.

(2= 200 - L) 0

2(1+B)
1
2 + B — 26CKZ —2BQCKZ"

A>
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Thus, even when the share of freeloaders minimal, 8¢%% = 0, generosity must exceed

AGoip > 55 for PAYW to be preferred to PAAP.

Furthermore, this also allows us to define the maximum level of freeloaders by setting

ASKZ . > 0 or ¢*%+ > 0 and solving for K%,

1 (1+p4)
E(A—/mm T ﬁ)>>0
goxz L PAHBA—1
21+ 26

If we account for the maximum amount of generosity, A = 1, we see that the highest tolerable

level of freeloaders is

HCKZ 1 + ﬁ
2+28
1
9CKZ <
2

Thus, PAYW can only be better than PAAP if less than half of the consumers freeride.

3 Derivations of Proposition 2 (PAYW-MP)

In this part we first retrace CKZ’s calculations with respect to PAYW with the minimum price
(PAYW-MP) and show an inconsistency in the derivation of the properties of the minimum
price. Second, we elaborate on the extension of PAYW-MP with disadvantageous inequity

aversion.

This section introduces a few notational inconsistencies with respect to our symbolic
conventions:
e We use p to denote the minimum price instead of the longer ppayw-mp-

e Auxiliary variables use a shortened form for PAYW-MP (i.e., MP).
e The upper part of the fair price r;, (r; > c) is denoted py, i.e., pr = Ar; + (1 — Ac.

3.1 Derivations and properties for Proposition 2 with § = 0
In this section, we retrace CKZ’s calculations for PAYW-MP. In their paper, they only

consider the special case of § = 0.
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3.1.1 Derivation of PAYW-MP for f§ =0

When ruling out disadvantageous inequity, consumer i’s utility function will be given by

w; =1 —p; — yimax{py —p;, 0}, y; = 0. (26)
In case the consumer pays the seller’s minimum price, p, the consumer’s utility would be

given by

n—p p=p
w = { ‘ - 27)

n=p—vior—p) Pr>p
We analyze consumption behavior in a stepwise manner:
1) When p > ps: Consumers with a positive utility will buy as
u=n—p >0
1 2 P.
Furthermore, they will pay their utility-maximizing price. As this is a linear function
with a negative slope in p, the extremum will be at the lower bound. Therefore,

consumers will pay as little as possible, which is the minimum price, p.

All other consumers choose the outside option and will refrain from purchasing.

2) When p < py: Whenever the consumer’s fair price exceeds the minimum price and

the consumer pays this minimum price, she will experience advantageous inequity
aversion. However, the consumer can choose to set a higher price and evade disutility
from advantageous inequity aversion. In this case, the consumer’s utility will be
similar to PAYW (9):

w =1, —p;i —Yi(pr — )
=1, —vipr — A —y)p;
In maximizing this their utility with respect to the optimal price, we have a linear
function again and, therefore, find a corner solution:
e Consumers withy; < 1, Z—:f < 0, will pay as little as possible, which is the

minimum price, and bear advantageous inequity aversion. Thus, their utility is

given by

U =1 — P—Vi(Pf— P)
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=1 — B—yi((/lri+(1—/1)c)— 2)20

P =y +eyi(1=2) -

+

r

This is always lower than the p because

gl—n—1+nm+cnu—ay_@—g%ﬂl—w<0
1—y4 B 1—y4 -

as the seller will not set the minimum price below costs, p > c.

rt—p=

Consumers can only obtain the good when paying at least the minimum price, p.
Therefore, only consumers with

=P
buy and pay p. All others refrain from purchasing.

e For consumers with y; > 1, Z—’;f > 0, therefore, their optimal price is the highest

feasible price, i.e., the fair price. Thus, their utility will be given by

Ui =1 — pr

r,— @A+ (1 —=2Ac)=0.
As shown before, this is always positive.
Thus, the buyer’s utility is given by

=P p2ps
u; = Ti_B_Vi(pf_B) pr> pAYVi <1 (28)
= 0i—Yiler — pi) pr>pAY:i>1
The critical consumption utility, r, that distinguishes consumers who experience
advantageous inequity aversion from those who do not (because of 8 = 0) can be derived by

comparing the minimum price to the fair price and solving for r;

P ="py.
leri+(1—l)c

p—(1—-2)c (29)
= = r

For reasons of simplification, we set
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P,
r=2=cAyy
with (30)
L, 1-12
=0
Ay =~

Using this notation, we can set up the profit function for the firm. First, we distinguish

between consumers with y; > 1, (1 — w) in size and consumers with y; < 1, w in size.

Note: we use w instead of 8¢%Z_ This follows from CKZ use of their 8¢%Z to describe all
consumers with y; <1 instead of freeloaders. However, in PAYW-MP the seller can exclude

freeloaders. Thus, these consumers should be labeled less fair-minded consumers, w.

As discussed before, consumers with y; < 1 pay the minimum price when r; = p and refrain
from purchasing otherwise. Consumers with y; > 1 pay their fair price when r; > r, the
minimum price when r > r; > p and refrain from purchasing otherwise, r; < r. The firm

incurs costs for all buying consumers. As before, we drop the index i when taking the seller’s

perspective. Thus,

r 1 1
n e = (1= ) ( [ @-c)omrar+ [ o - c)cp(r)dr) o[ (p-c)o0rar
P r P

r 1 1
=(1—-w) (f (E - c) ¢(r)dr + ff A(r — c)qb(r)dr) + a)L (B - c) ¢(r)dr.

P

To solve the integrals, we use the uniform distribution ¢ (r) for r. Thus, ¢(r) = 1.

Thus, we get

2
nf;;,)w_Mp C1-w) (B ~ C)z Aﬁ,;O n B (22; C) + A1 ; c)? i (B B C) (1 - B)

p=0
B -
= 22 < I‘EP - w) + B(—CBA[;;O + w1+ c))

+(1—w)<1—21

2 a2
> Ac+l(1 c)) cw
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_wpz

B=0 [
14 mp=——==tp| —F=t+tw(@—0)
PAYW—-MP ZADﬁ;O - ADﬁ;O
1—w)/1-24
+( 5 )< 7 c2+/1(1—c)2>—cw
(31)
with ( )
CKz.7
Byp =1 - w)T
p=0 _ w
Dup” = 2+w—-1
and hence
_ 1-21—w
=0
Bﬁp — 2w = —
B w
ADEZ0

The profit function is a quadratic/linear function in p. As discussed before, the optimal
minimum price cannot be below costs, p > c. Furthermore, the minimum price must not be

above the highest possible fair price,

=c+(1—-c)l=py,

which serves as an upper boundary for p. Otherwise, nf:fw_ wp Will be incorrectly defined.

We observe two cases.

B=0 B=0
1) For BMTP — w = 0, the profit function is linear in p. Note thatBMTP — w = 0 implies

w =1 — 24 and, therefore, B,ﬁzo = 2w. Profits are linearly increasing in p, the

maximum is at the bound and the firm maximizes its profits by setting the highest
possible price which is p;,. A higher price would yield infeasible results in the

objective function. Thus,

pi= =c+1-0 (32)

B=0
2) For BMTP — w # 0, the objective function has a quadratic term. Taking the first

derivative yields
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B=0 w
OTp pyw—mp _ p cw

= — — + _+w(1—c)é0
op ADyy’ 2D

(33)
p=c+ Dﬁ;ol(l - ) (AW.12)

=t Ta 1P

Next, we need to check whether this is a local minimum or maximum

2
d T[PAYW MP _ Bﬁ 0

{> 0 - Minimum p; <c
—2w -
a%p

<0 - Maximum ©p; >c’

=0,*

Thus, for BI’V’;PO > 0 the price pﬁ would lead to minimal profits and the seller is

better of charging py,.

B=0,%

Thus, we can derive conditions for which P, is the optimal price. First, the price

must be below the highest possible price,

py =" <pn. (34)

Second, the price must be a local maximum

2
% <o. (35)

[uy

Solving (34) for A givesus 1 > -

2'

Furthermore, solving (35) for A, we find 1 > 1_7“’ This is always true for 1 > % For

1-— 1
— <As=3;.p

£=0 — p,, as the optimal price.

We combine p”=%* = p,, and p?=*" in a single equation

pﬁ 0*—c+(1—c)Eﬁ 0

oo 1 1 (36)
EP=0 =
1>

w/(2A+w—-1)

IA
NII—\NII—\

where

Using the optimal minimum price, we can calculate the seller’s optimal profits.
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T[gA}?W MP (pﬁ=o,*)

B=0
B
= pf=o+? (%P—w>+ng((B@,+wu+c»

(1-w)/1-22
(5

c2+1(1 - c)z) —cw

el R )RR (1 ) RO

+ a ; @) (1 _/12/102 +A(1 - c)z) —cw

B=0,x
_ 4
=p#= (20 - Bf;,") <__ 2 " C) +pf w1 -0

(1-w)/1-22
T (A

c2+A(1 - c)2> —cw

(c+(1—c)Eﬁ o2 )

(c+(1—c)Eﬁ 2 )(2(»—35;0) — 5 +c

a ; w) (1 _/12/1 c2+ 21— c)z) —cw

+ (c + (1 - c)Eﬁ?%)w(l —c)+

- 3o+ 0t a) 20—l (e (- 9B + e e

(1 —Za))/1> N (1 ; w) (1 —/12/1 cz>

+ (1 —¢)? (Ef;o/lw +

- - o) ) (o - 1) - o 1o e+ C520)

+(1;w)(1 —/12162>

B=0

B 1-w)l-22
_ .2 __MP
=c (a) > w + 5 71 )

2
=0
(Eﬁp)/1 22+w-1 50 1-w

+ (1 -0c)A| -

For EBZ° = 1, we get

2+w—1 1+w>

T (e + (1= = (1 - o2 (- L+ =2 -
= (1= 0?41 = 1) = Ty w1
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For EB2% = —2  we get

T A+w-1)
=0 (1 - c))la)
e (e + 31 os)
— (-0 w1l 224+ w-1 N w? +1—a)
- Te 2 2A+w—-1D2  2l+tw-1 2 )
w? 1—-w)(l+w-1
— (- 022 ( )( )
221+ w—1) 21+ w—1)
(1-0)22224+ 201 -2 —-1) B=0,s
= 221+ w—1) = Tlpayw-mp,2°
Thus, we can summarize,
) 1
(1= ¢)2A(1 = 2) A<
7'[‘8=0’* = (39)
pawur = (1- @A+ 201D -1 T
221+ w-1) 2

3.1.2 Properties of PAYW-MP for g = 0

The derivation of the optimal minimum price allows us to determine the properties of PAYW-
MP with g = 0.

As in CKZ, we observe how the optimal minimum price changes with respect to marginal
costs, c, the share of less fair-minded consumers w and generosity, 1. We proceed in a

stepwise manner.
. . 1
First, we consider A < p

=0,*
an

dc
B=0,x
1

op.
Jdw

=0,*
agf

oA

=1—-c>0.
Second, we consider A > %

apy =" s Aw
oc 1-21—-w

>0
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opy """ (1-)A@2A-1)
dw  (1—21-w)?

P (- 0)(~1+ ww
01 (1-21—w)?

3.1.3 Excursus: CKZ’s optimal prices and profits in PAYW-MP

CKZ present these calculations in their Proofs of Proposition 2 (derivation of the optimal
price) and Proposition 4 (derivation optimal profits). These results are notationally somewhat
different than our results above.

In their Proof to Proposition 2, they define profits as

2
nskZ, up = (1 — ) Ad ; )° + - 2/252 _ C) + 9¢kz (p - c) (1 — B)' (40)

which corresponds to (31). This allows them to derive optimal minimum prices as

kg (OFKFL— (1—6%% — 20 + 6% 2)c)
PCKZe —

= 1— 6Kz — 22
%710 (41)

Ry T

which corresponds to (33). In the paper, they name this result p* but later denote it p. This is
then used to define the optimal minimum price as

pCKZ* = max [c, min [ECKZ.A +(1- ’DC”

with (42)
ey 0P = O)

P = oa—1teme "€

This result is similar to (36). However, the max/ min combination does not allow the reader

to distinguish between high and low generosity settings.
Furthermore, they derive the optimal profits in PAYW-MP in their Proof to Proposition 4,

ckze (1 —0)2A[1—26%%(1— 1) — 24]

Tpayw-mp = 2(1 — 6KZ —2) (43)

As PAYW-MP allows the seller to exclude all freeloaders at no cost for § = 0, the
misspecification of the freeloader segment discussed in Section 2.2 does not matter and

9CKZ = ¢, we can also write
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ckz (11— c)?A[1 - 2w(1 — 1) — 21]
Tpayw-mp = 2(1—w—27)

This corresponds to nﬁjf;,l*,_ijz, I.e., the profits for A > 1/2. Unfortunately, results for 1 <

(44)

1/2 are omitted by CKZ. This hinders an effective comparison.

3.1.4 Excursus: CKZ’s properties of PAYW-MP

In their Poof of Proposition 2, CKZ observe properties of the minimum price by taking the
derivatives with respect to ¢, w (resp. 8¢%%), and 1. However, they do so only with respect to

. wA(1 —c)
P =T o~

i.e., only for A > 1/2. This leads to erroneous conclusions: In their Proposition 2, CKZ note

“Furthermore, the optimal minimum price [...] decreases with the generosity of fair-minded

ap* .
consumers A (% < 0)” (CKZ, p. 784). However, this is only partially true. Even for their

optimal price (42), they should get

60_0

or
oA+ (1 =21
4+ )®=1—c>a

oA

These finding changes how we need to look at the minimum price, as there are some cases in
which a higher generosity allows a higher minimum price. Unfortunately, CKZ’s notation

does not allow us to determine conditions under which this is the case. However, as shown

. ap* . . .
above (cf. Section 3.1.2) note that for A < % % > 0. Obviously, this not a borderline case but

holds for half of the considered parameter range. In these cases, increasing generosity allows
the seller to increase the minimum price.

3.2 Derivations and properties for Proposition 2 with § > 0

3.2.1 Derivation of PAYW-MP for f = 0

In case of g = 0, we allow for disutility from disadvantageous inequity aversion. Thus, the

consumers utility function is given by (1).

In line with CKZ, we assume ; to be the same for all consumers. Again, the minimum price
might be higher or lower than the consumer’s fair price. Thus, (1) can also be written as a

piecewise function
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rn—p—B{P—ps) P >pr 45)

u; = Ti—B_Vi(pf_B) pf>B/\)/iS1. (AWld)

= pi—Yiler — pi) pr>pAYi>1
Thus, for consumers with p > p,, the purchase decision also depends on their
disadvantageous inequity aversion. As in PAAP, we calculate the threshold for which the

consumer buys as u; = 0 and solve for r;.

ri—p—ﬁ(g—(lri+(1—ﬂ)c))20

pP—cf+ pB+cBa
== — =7t
1+ B2

This gives us the critical »* for which the consumer still buys with the minimum price p.

(46)
(AW.9)

For further reference, we write more compactly,
rt =B+AMP(B—C)
=p(1 + Ayp) — Aupc

: B(1-2)
Wlth AMP = 1+Aﬁ .

Thus, consumers with r; > r* buy the product.

The derivations for consumers with p, > p are equivalent to the derivations in Section 3.1.1.
Thus, the profit function can be set up as,

r

Tpayw-mp = (1 — ) (f: (B - C) ¢(r)dr + fl/l(r —0) qb(r)dr)

T

(47)

+w fl (B — c) d(r) dr. (AW.10)

Again, we use the uniform distribution, ¢(r) = 1, for consumption utilties to solve the

integrals

(p-¢) aa-op
24 + 2

2
Tpayw-mp = (1 — ) (E - C) (Bup — Amp) —

+ w ((B — c) (1 — 2(1 + Ayp) + AMPC)>
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1
= Qz <(1 — ) (BMP — Ayp — ﬁ) —w(l+ AMP))

+p ((1 — ) (—zc(BM,, — Ayp) + %) + (1l +c(l+Ayp) + AMPC)>

A
+-=(1- c)2> + wc(—=1— cAyp)

+(1-w) (CZ (BMP — Aup —l) 5

22

2

p
= AT ED (=Dyp(1 — @) — 24w (1 + B))

p
T m((l —w)cDyp + EypA + cAw(1 + 28 — ﬁ,l)) + Fyp

2

= 2201+ g " Pwe ~ Ewe)
P
+ m(DMPC + EMp/l + cw(l + ﬁﬂ)(l — /1)) + FMP

2

Tpayw-Mp = m (—=Dmp — Enp)

P
with (48)
1-21 - AW.A.6
BMP = T = A@PO ( )

Dyp=2+p)A-1
Eyp = w(1+ BA)
~Dypc? (1 —c)?

To derive the optimal minimum price, we again distinguish between the linear and the

quadratic case of p gy _pmp-

The profit, Tp yw_mp, IS linearly increasing in p if Dyp + Eyp = 0. Hence optimal profits

will be at the corners. Thus, the seller will set the highest possible fair price,

pn=c+ (1 —-c)d=p;. (49)

ForDyp + Eyp # 0, mpayw—np 1S @ quadratic function. Thus, to find the global maximum,

OTtp gyw-mp ;
dp

143



Dypc + Eyppn

Dyp + Emp
_ (Dyp + Eyp)c + Eyp(—c+c+ (1 —c))
- Dup + Eup

Eyp(1—c)A

=c+———7"—:=p>.
Dyp + Ep B2

B:

(50)

Furthermore, we check the second derivative to find the local maximum

92p A1+ BA

0°Tp ayw—-mp . —(Dup + Eyp) (>0 — Minimum B; <c
<0 — Maximum c¢ <pj;

Thus, for Dyp + Eyp < 0, p; Will be a local minimum. As we are looking for a maximum,

the seller chooses the highest feasible price p; = pp.

For Dyp + Eyp > 0, we will find a local maximum. Thus, the seller will charge p;. However,

the seller needs to take the upper boundary of p,, into consideration. Thus, p; is only valid for

pz<pn=c+(1—-0c)

——————<c+(1-0)1
Dump + Emp
E
—MP 1.
Dyp + Emp
As Dyp = 0,
A= !
35 F
% - . . 1-w 1 . . . *
Hence p; is valid only for high A. Thus, for FTI Y <A< v the optimal price is Pz =

Ph-

Next, we can summarize the optimal minimum price a single piecewise function:

B* =c+(1-c)Gyph 1)

o ! 1<1/@+p) (AW L)

with Gyp = {EMP/(DMP Y Ey) A>1/(2+8) (AW.A.7)
w(1+L21)

Epmp _
Note that (Dmp+Emp)  (2+f(1+w))A-1+w"

Finally, we compute the optimal profits under PAYW-MP.
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Ttpayw-MP (B*)

= (1-c)? ((1 - ) (Gur™ 22 (Bup = Auip %) ¥ 9

+ wGypA(1 — GypA(1 + AM,,))>

1—-402 1

+ Gupw(1 — GypA(1 + AMP))>

_(1-022{(1 - 0)Gyp* (1 =22+ B)) — 20Gyp*A(1 + B) )
T2 ( 1+ 41 *

+ 2Gpayw-mp w)

(1-w—-2Q2+p)+ w2+ p) —220(1+B)) + 1

_ (1-c)%2 GMP2
2 1+ A

+ w(2Gyp — 1)>

_(1-0)*2
B 2

G 2
<1 f’;ﬂu—z(z +B) = w(l+BA) + 1+ 02Gyp — 1))

_(1-0% (GMP2(1 —22+p)

1-— 2_2 1
> T B +1— w(Gyp Gyp + ))

_(1-0?2 (GMPZ(1 - 22+ B)

> 1+ 52 +1—w(Gyp — 1)2> = Tpayw-Mp-

We set Gp;p = 1 and get

N (A-02((1-22+p)
TTpAYW-MP,1 (21) = 2 ( 1+ 62 " 1)

(1-0)*2(1-21)
= 1+ BA = Tlpayw-MP,1-

(52)

Emp
(Dmp+Emp)’

FOI’ GPAYW-MP = we get
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<\ _ (1 —c)?A (=Dyp(Emp/(Dup + Eyp))?
TTpAYw-MP,2 (22)

2 Eyp/w
Eyp — Dyp — Eyp\°
+1—a)( MP MP MP))
Dyp + Eyp

(53)

(- c)z/’l( —Dypw 1)
- 2 Dup + Enmp

_(1—c)2/1< 1-Q+pMw +1>
2 2+ +w)i-1+w

_(1-0% (A(Z +B) + 201 —2) - 1)
2 C+pA+w))l-1+w

Thus, the optimal profits are given by

. *

= Tlpayw-mp,2:

( (1-0c)2(1-2)
Yy 1<1/2+pB) (54)

TTpayw—-mp = J ) |
(1-0)*2({22+p)+2w(1-2)—1 AWAY
2 ((2+ﬁ(1+w))/1—1+w> A>1/(2+p)

3.2.2 Properties of PAYW-MP for g > 0

3.2.2.1 Properties of the optimal minimum price p*
We derive the derivations of p* with respect to the model parameters ¢, 5, w and A.

First, we consider Gyp = 1.

o =1-1>0

dc

op1 _ 0

B

op1 _ 0

dw

i =(1 >0

ar - 1=a>0.
Evp (1A

Second, we consider Gyp = OmrtEnm) — GrBre)i1re’
op2 _ Dyp+Eyp(1—2)

>0
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0Pz  —2w(l—c)(3+pA—22)
B (Dup + Ep)?
op2  (1+BD(1—-0)A
dw (Dmp + Eyp)?
0p2 (1= c)(—2wA(1 + B) + DupEmp + Eup®)
02 (Dymp + Enp)?

~ (1= (22w — 2BAw + Dypw + DypPAw + Eyp?)

B (Dymp + Enp)?

_ (1 — ) (@Dyp — 22) + BAW(Dyp — 2) + Enip?)

(Dyp + Enp)?

(-0 (w(BA-1) - frw + fAiw(a — 1) + b?)

B (Dyp + Eyp)?

_ (A=) (= + Brw(Dyp — 1) + Eyp®)

B (Dyp + Eyp)? .

<0

A2+p)—1)>0

: . ap* . . : :
To determine conditions for % to be positive or negative, we need to consider the nominator

as a function of §, 4, and w,
fBAw) =1 —-c)(—w+ Brw(Dyp — 1) + Eyp?)
= (1-0) (-0 +pro ((@+MHA-1) = 1) + (01 + 1))
=(1-)(—w+ wpA((2 + p)A —2) + w*(1 + BA1)?).
Thus, after cancelling out two terms that are always positive, (1 — ¢) and w, we obtain:
fFB,4w)=(—1+BA(2+BA—2) + w(1 + pA)?).

This function £ is continuous in B, A, and w and increases monotonically with £, 4, and w.
Therefore, we observe the sign of f at the boundaries of A (ﬁ < A < 1). For the lower

boundary, we find

1
f (ﬁ,m,w) = (1+BD(=1 + (1 + B1).

As (1 + B2) is always positive, we must inspect (—1 + w(1 + B2)) only. Solving this term

for g and w we find that the term is positive if

w>1/(1+ 1)
1—w

B>—0
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For the upper boundary, we find

1-—
FB.1,0) = (1 +) (B —12) B+ D),

As (1 + w) and (B + 1) are always positive, we must inspect (,8 — ;—z) only. This will be

positive for large g and large w, i.e.,

3.2.2.2 Properties of the optimal profits mp 4y —yp

We examine the profits with respect to model variables g, A.

First, we concentrate on disadvantageous inequity aversion, 8, and inspect A < 1/(2 + B).

Thus, take the first derivative,

0mpayw-mp _ (1 — c)’A 2(A—1DA

: <0
ap 2 (1+pA)?

which is monotonically decreasing in . This also allows to inspect critical values,

Tpayw-up(B =0) = (1 —c)*A(1 - 1)

lim: (-0 —o
ﬁl_)r?oﬂPAYW—MP = ) =Uu

Second, we turnto A > 1/(2 + B) and take the first derivative,

*
OTtp ayw—mp _

B
(1-0c)2A ((2 +RA+w)A—1+ w)/l— A2+ B) + 20(1 = 2) — DAL + w)

2 ((2+ﬁ(1+w))/1—1+w)2

_(1-0% A
2 ((2+ﬁ(1+w))/1—1+w)

22+ 281+ w) -1+ w —22(1 + w)

— A+ w) - QRu(1-21) - 1)1+ w))

232
= A-c)°A (2w -1+ w-201-DNA+w)+1+w)

2((2+,8(1+a)))/1—1+w)
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232
= (=) > (Zw(—/l +1)-2w(1-2)A+ a)))

2((2+ A+ w))21-1+0w)

_N292
_ (1=c)A 20(1— 1)(~w) < 0.

2((2+ﬁ(1+w))/1—1+w)

Which is monotonically decreasing. Once again, we observe the boundaries.

(1-0)*2 22+ 20w(1-2) -1

Tpayw-mp(B =0) =

2 2A-1+w
li * _ (1 - C)z/l 1
SIPAYW-MP =5 T o
Now, we turn to A.
First, A < 1/(2 + B),
omp 1-
PA;;’ —MP =7 +/>’/1)2 ((1 +BN)(1 =21 — (A - 21D)B)
(1-c)?
RV
(1-c)?

(1+ﬁ1)2(1 22+B)=0.

Profits are increasing in A.
Second, A >1/(2 + B),

TPayw-Mp = T O B w — 1+ w

_ Hyp(JupA® + LypA)
KypA + Myp

_ (- C)

Zw_l,MMpzw_l.

this allows us to take the derivative,

ER B

OTp ayw—mp _ ((KMP)L + Myp) (2 upA + Lyp)  UypA* + LMP/l)KMP)
mp (KypA + Myp)? (KypA + Myp)?

HMP

= (Kogp A+ Myyp)? UnpKupA® + 2]ypMyp A + Lagp Myp).
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Hyp

The first term,m

is always positive. The second term (Ju;pKypA? + 2JypMypA +
LypMyp) is positive for A > 1/(2 + ), as the term takes the form of a U-shaped quadratic

function that is open at the top as J,;pKyp > 0. As the vertex is in the region 1 < 1/(2 + B)

an;’AYW—MP( _ )
as— = A= 1p >0, as

Hyp
(Kypd + Myp)?

>0

UmpKupA? + 2JupMypA + LypMuyp) 1=1/(24+)

B 2w fw 2B w? 2w?  2Pw
R I A ey R ¢y A Sy R
ﬁ 2
2+B( 2+B84+2+p— 2,8)+(2 /3)2( 142+4p)
2B w?
Zm(ﬁ+1)20.

Thus, W> 0fori>1/(2 +B).

For a better understanding of the profit function, we consider critical thresholds. With respect

to A, for 1 < —,
248

Tpayw-mp(A=10) =0

. 1y (-0
TpAYW-MP (’1 27 ﬁ) “22+B)
and for 1 > L, we find
28
i} 1y (1=c¢)?
(1-10¢)? (1-0)*(1+2w)

3ty PAyw-MP( =§>S 301 + 30)

. (1-10)?
Tpayw-mp(A = 1) = m

Furthermore, with respect to w,

(1-10c)2

Tpayw-up(w = 0) = 2

Thus, optimal profits are in the range of
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0 < mpayw_mp < (1—0)°A1—-2) < 1< > (55)
-2 1 _ . (1= 20+4201-D=-1 1 (AWA9)
2 1+ o = tPAYW-MP = 5 -1+t >

4 Derivations of Proposition 3 (PAYW-SP)

The setup of CKZ and AW in PAYW-SP differ with respect to the freeloader segment, i.e.,
the misspecification discussed in Section 2.2. The more nuanced discussion of the behavior of
less fair-minded consumers in AW adds computational complications. Therefore, we start by

retracing CKZ’s solutions followed by a discussion of AW’s solutions.
4.1 CKZ’s derivations and properties of Proposition 3

4.1.1 Derivation of PAYW-SP for CKZ

To point to the difference between AW and CKZ which stems from the misspecification of

the freeloader segment, we use 8¢%Z instead of w in this subsection.

In PAYW-SP, the consumer cannot be forced to pay something. With a probability of z, the
consumer behaves exactly as in PAYW. However, with a probability of (1 — z) the consumer
adapts the suggested price! p, as her fair price. However, if the perceived price, py is higher

than ps, the consumers will continue to hold p, as their fair price.

Thus, the perceived fair price in PAYW-SP is (with a probability of (1 — z))

Ps Ps =Dy

= _ (56)
Prs {pf P <ps

The variable p¥ corresponds to p,, however, the superscript u serves to distinguish the

consumer’s evaluation of the suggested price from the seller set suggested price.

As before, the consumer will not experience disadvantageous inequity and the consumers

utility simplifies to

Uy =1 —pi— Vi(Pf,s - Pi)- (57)
Maximizing this utility function, we once again find a corner solution. The consumer’s price

can be the maximum or the minimum depending on y;.

! Note that we use the subscript s instead of PAYW-SP for compactness.
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For y; < 1, the consumer maximizes her utility function by paying as little as possible. As
negative prices are not feasible, we observe a corner solution: p; = 0. As CKZ misinterpret
the freeloader segment they assume that all consumers buy. However, as shown below this is

not correct. Just as in PAYW, some consumers will drop out of the market.

For y; > 1, the consumer maximizes her utility by paying the highest feasible price. Prices

above py ¢ create disadvantageous inequity which is not captured by the utility function (57).
Thus, for pg* = py the consumer pays the maximum feasible price which is p; = p. For p¢ <
ps the consumer again pays her maximum feasible price which is p; = p; = Ar; + (1 — A)c.
When paying less she would experience disutility from advantageous inequity aversion that

outweighs the utility gain from the lower price.

Consumers will only buy if u; > 0.

For ps = py,
u; =0
1 —Ps —Vilps —ps) 2 0
1; = Ds-
Thus, as the consumption utility exceeds the suggested price, this consumer segment buys and

pays ps.

For ps < py, we are finding the marginal consumer (i.e., the last consumer that still buys) by

setting the utility function to zero and solving for r;,

Uu; =0
ri—pr—vilpr —pf) 20
r=>An+(1-2)c
(1-2)c
> -
=TT
141 > .
This is always the case, as the seller will never suggest a price that is below costs and p; >

ps = c holds in this case. Thus, these consumers always buy and pay py.

To distinguish these two cases, we set p > p, and solve for r;

pf2ps
)lri + (1 —/‘{)C = ps

152



—(1-2)c

Thus, consumers with y; > 1 will pay the suggested price if p; < r < r; and the fair price if

rs<r<1.

However, if p; > py,, nobody will pay more than the suggested price. Therefore, for the

analysis of the suggested price, we must distinguish two cases,

1) ps < ppand
2) Ds = Ph-
Before turning to the profit calculations, we need to consider an additional assumption for

consumers ¢ < r < p¥, as introduced by CKZ. They assume that disadvantageous inequity

aversion is not possible in PAYW-SP. Still, these consumers with low consumption utilities

will accept the suggested price only with probability % and will set the fair price at r also with

probability % This gives the following fair price.

B {ps with probability 1/2 (58)
Pr,s, c<rsp¥ = r;  with probability 1/2’

The corresponding utility is given by

Ui =1 —pi — Vi (Pf, s, c<rsp¥ — Pi)- (59)
For consumers who set p as their fair price, the above specifications hold. As postured by
CKZ, we let consumers with y; < 1 buy. Consumers with y; > 1 will refrain from purchasing

as

ui>0

11— ps —Yilps —ps) >0
T >pS'

a contradiction as we are in the region ¢ < r < pg.
For a consumer who sets r; as her fair price, maximizing her utility,
w =1,—p; —vi(ri —po),

yields another linear function. Thus, the maximum is at the bounds. This can be positive or

negative depending on y;.
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For y; < 1 the consumer maximizes her utility function by paying as little as possible. As
negative prices are not feasible, we observe a corner solution: p; = 0. The consumer will

always buy as

ULZO
ri—O—yi(Ti_O)ZO
r(1—y)=0.

For y; > 1 the consumer maximizes her utility by paying as much as possible. Prices

above py s, c<r<pr = 1; Create disadvantageous inequity which means that our utility function

would be invalid. Thus, p; = r;. These consumers will buy as the utility

ui>0

ri—rn—yi(p—n)=0,
is positive.

Now, we can turn to CKZ’s profit calculation. To retrace, we adopt their assumption

assumption that all less fair-minded consumers freeload (w = §¢%%).

First, we turn to ps < py,
CKZ 1P "
mhwspa = (1= 8991 - 2) (5 (r = )p(r)dr + f (ps — O)p(r)dr
¢ Ds

+ ] (v - C)¢(T)dr> +(1- HCKZ)ZJ (pr — c)p(r)dr — 6%c

Ts

= (1-6K2)(1 = 7) (% j;ps(r —c)dr + J:(ps —c)dr + L (pf - c)dr)
+ (1 - HCKZ)ZJ (ps — c)dr — 0<K%¢

= (1 - 6%K2)(1 — 2) (1 ps(r —c)dr + frs(p —c)dr + fl((/lr +(1-2Ac)— c)dr)
2 DPs ’ Ts

C

+ (- HCKZ)ZJ ((r + (1 = D) — c)dr — 6KZ¢

= (1-6°K2)(1 - 2) (% ps(r —c)dr + J:(ps —c)dr + fll(r — c)dr)

c Ts

1
+ (- HCKZ)ZJ. Alr = o)dr — 0K ¢
c
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1 (p? 1—
= (1-6%H)(1-2) 5(”7—cps+%)+(—<ps—c>)

A L 2¢cps — (1 — A%)c?
+ E C+Zﬂ.2( ps+ CPs ( )C)

A c?2
+(1—-0%%)z|=—cA+— ) — 0%
2 2
— (1— 6K7)(1— 7) 2—3/1+2+ 3/1—2+c2+/1 /H_(l—/l)zcz
= NPs =gy TP T T3¢ 22

1
+(1- HCKZ)ZAE(I — )2 — 9%,

To find the optimal suggested price, we take the first derivative with respect to p, set this to

zero and solve for pq

O fvw-sp 1 ps(2—31) c(—2+31)\ !
ZPAYW-SPL _ 1 _ ,\(]1 — gCKZ L
aps (1= 2)(1 = 0N | ==t —— 0

ps =C = pf’fz*. (60)

To check whether this is a minimum or a maximum, we need to check the second derivative,

O’ pvw—spa _(-70a- 6<K%y(2 - 32)
9(ps)? 22 '

As (1 —z) and (1 — w) are always positive, we must check —— (2238

(2 —32) > 0 » Minimum A<
21

wliNwlN

< 0 > Maximum A >

Thus, if 1 < % the optimal suggested price should be the minimum, i.e., c¢. Otherwise, the

suggested price should be the maximum, i.e., 1. Yet, because of p; < p; suggested prices
above p;, are not feasible. However, CKZ do not account for this solution. Thus, their optimal

profit is given by
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CKZ _ .CKZ*
T[PAYW—SP,l(pS =Ds1

~la-ora-na-exmatla - omaa - e
2 2 (61)

_ CHCKZ
1 2 CKZ CKZ CKZ*
= 5 1-0)*(1—-06°%)A—ch = TpaAyw-sp1-
Now, we turn to py = py,. In this case, no consumer pays more than the suggested price. Thus,

Ps 1
”gﬁgw-sp,z =(1-0%%)(1-2) <% (r—oe¢@)dr + f (ps — C)¢(T')d7'>
c Ds

1
+ (1 - HCKZ)Zf (pr — c)p(r)dr — 6K%c

2 2

c c 3 1
=(1-06%2)(1-2) <—c ot (1 + —) Ds — Ps > +(1- QCKZ)ZAE(l —)? — 97,

2 4

We take the first derivative and solve for pg

CKZ
0 TTpayw-sp,2

=(1-6%)1-2)(1+c—2p +l(—c+p) =0
ops ) s

2+4+c
p5= 3

We check the second derivative to see whether this is a maximum or a minimum,

= pCkz" (62)

aZnCKZ _ 3
S

. . . * . .
This is always negative. Thus, pS5%" is a maximum.
CKZ _ ,CKZ*
TTpAYW-sP,2 (ps = Ps,2

2

= (1—Z)(1—66KZ)<—6+CZ+%(1+§)(2+c)—%(2+c)2>

+(1-0) 1(1 — )% — cOKz
“2 (63)

= %(1 —0)?(1 - 2)(1 — 8°K%) +%(1 —0)?z(1 —60)1 — cOK~

1 .
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To find whether the firm should charge pS¥Z or pSk#” we check when 55, ¢p 1 is higher

CKZ*
than mpayw.-sp,2-

CKZ* CKZ*
Tpayw—sp,1 — Tpayw-sp2 > 0

%(1 —-0)?2(1—-2)(1 -0k +%(1 —0)?2zA(1 — w) — cOKZ

_ (% (1-0)2(1 —2)(1 — 6°K%) +%(1 — ¢)22(1 — 6°KZ)) — CQCKZ) >0

%(1 - 0)*(1-2)(1 - 0% —%(1 -0)*(1-2(1-0%%) >0

1 1
5/1—§>0

2

/1>§.

2 2
Thus, for 4 > 3, pS¥?” and for A < 5 pS&Z”. Hence, we can collect,

24+c 2
A<=
pSCKZ*: 3 g (64)
A>=
¢ 3

4.1.2 Properties of PAYW-SP for CKZ

CKZ offer two additional insights in their Proposition 3:

1) pEXZ" increases with costs

2) pEXZ" is higher when fair-minded consumers are not sufficiently generous.
It is easy to show that this is true.

Ad 1) The first derivative,

1 2
dpSCKZ* 3 A< 3
- 2
de 1 A>3
is always larger 0.
Ad 2) we check
A
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2+c

1>c¢
which is always the case.

Due to CKZ’s condensed notation in their Proof of Proposition 3, we cannot retrace their

exact calculations. However, their main results, p¢%%" and n$¥Z;,_¢p correspond to our
results.

4.2 The solution with the correct share of freeloaders

4.2.1 Derivations of PAYW-SP

Our calculations do not differ from those of CKZ for consumers with y; > 1. As discussed
before, for less fair-minded consumers (y; < 1) who consider the price suggestion (which is

the case with probability (1 — z)) we find p; = 0.

For ps = py, consumers maximize their utility,
Uu; =0
1 —0—yi(ps—0) =0
i 2 ViDs-

Thus, consumers with r; > y;p, freeload. Consumers with r; < y;ps do not purchase.

Forps<pf,
uiZO
(1-2A)c
> 7
=T
Ti>C.

This is always the case as ¢ < ps < py, therefore all consumers in this region freeload (cf.

Akbari and Wagner 2020).

Thus, all consumers with r; > y;p, freeload and we can define the segment of freeloaders for

those consumers who consider the price suggestion as:
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917 = (1 )flfl ¢(r)h(y)drdy = (1 Z)OU(1 14 ) o
E — — 7 = - — Pstlo,1])-
0 Jyps ! Petion (AW.5h)

The share of freeloaders for consumers who ignore the price suggestion is the same as in
PAYW,

6= fo 1 fy qu(r)h(y)drdy.

Thus, the size of the freeloader segment for those consumers who ignore the price suggestion
is given by
(66)

1 r1 _
0f =z fo fy C¢(r)h(y)drdy = zo(1 = cPlon) (AW.5a)

The total freeloader segment is given by
0, = 01772+ 62,
This allows us to determine profits. As before, we have to distinguish two cases:
1) ps <ppand
2) Ps = Pn.
First, we discuss the case ps < pp.

Tlpayw-sp,1 —

T

1 Ps S 1
1-2((0-w) <§ (r——c)¢p(r)dr+ f (ps —c) p(r)dr + f A(r—-c) qb(r)dr)

Ds

+z(1— w)f Alr —c) ¢p(r)dr — cb;

c

Tpayw-sp,1 —

1 (Ps Ts
(1-2) (1—«»)(5 [“o-aewar+ | @-opwr
c Ps (67)

1 1 (AW.13a)
+ j Alr —c) ¢(r)dr> +z(1 - w)f Alr —c) p(r)dr

s c

— (8177 + 02).
Using the uniform distribution, we get
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Tpgyw-sp,1 =
1(p? c? 1-21 X 1 2
(1-2) (1—w)<§<7—cps+7 20— 0?)+a(5-e-Zwen
_ , A ~
- cw(l - Ps]/[o,1]) +z[(1-w)(1—=c¢) 5~ cw(l — cy[o,l]) )

To find the optimal suggested price, we omit the terms that do not include py, i.e., all cases in

which z > 0,
_ 1(p? c? 1-2

ngZYOW-SP,l =(1-w) (E <7S —Cps + 7) + (T (ps — C)2>
1 r2 B 63
+ A E—c—7+crs —ca)(l—psy[o,l]) (68)
(AW.A.10)

—(1-w) 2—3/1+2+ 3/1—2+c2+/1 /1+(1—/1)202
TR TN T T st Ty Ty 21

- Cw(l - p57[0,1])-
Again, we can make a case distinction. We get a linear term by setting A = g For A # g

Tpayw-sp,1 Nas a quadratic form.

First, we examine the linear case.

T[IZ’:)(/)'W-SP,l ()L = %)
aps

= C)7[O'1]a).

In this case, the seller should set the maximum suggested price. As p, cannot exceed r; in this

setting, the seller will use the maximum r; = 1 and solve for p.

rs=1

ps — (1 —A)c

= 71

A
ps=c+ (1A —-c)A (69)
= +2(1
=ct3 —c)
2+c .

= 3 = Ps,1a-

In case A # g we take the first derivative,
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a”gjxgw-SPJ _ <ps(2 —-31) + c(=2+321)

. 7 7 ) (1-w)+cypyw=0

And solve for p,

_ ZAC(I)V[O’:L]
Ps = B1-2)(1 —w)
204, .
3/1 _ 2 = pS,lb'

(70)

=c+

. cwy - .
with A, = % To check whether we have a local minimum or maximum, we take the

second derivative:

a27TPAYW-5P,1 _ 2-31)1-w)
02pg 21 '

Again, as (1 — w) is always positive, we must check %

2
(2 —3%) > 0 » Minimum A<-—

-3
>
22 < 0 » Maximum A > 3

Thus, if 1 < % the optimal suggested price should be the corner solution, c.
IfA> % the optimal suggested price should be pg ,;, as

C = Ps<Dn

214,
< — o)A
3/1_2_c+(1 o)A

c<c+

As proof, we check the lower bound
224,

3A—=2°

This is always positive as cwy[o = 0 and A > 0 for 4 > g

c<c+

Next, we check the upper bound,
214,

c+ <c+(1-0c)1
31—2 ( )
24,
<31-2
1-c¢

/’L>2(1+ 45 )
-3 1—c/

Thus, for large 4, p; 4, is optimal.

As

ForESAS3(1+
3 3 1

) the optimal suggested price will be

c
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Ps = Pn

(71)
=c+(1-c)A=p;.
Note: we have to ensure 1 < = ( ) < 1 and, thus,
(1+12) =3
1-— 2
B, = 45 < 1
ST 1—¢c 2
Thus, the optimal price for pg > py, is
( 2
A<=
¢ 3
2+c 2
) 3 A= 3 (72)
Ps1 = 4 2_. 2 ik
+ 224, A1>=(1+B)
‘T332 3 s

This allows us to determine optimal profits under mp vy .sp 1 (CONsumers who ignore the price

suggestion are still disregarded)

73)
) “31+2  .31—-2 2 2 (1 -2z
”gZSW-SPJ(C) =(1-w) <Cz i + c? o1 +Z+§—C/1+T>

—cw(l —07[0,1])
2 A
=(1—w)<i—/,l(—3)l+2+6/1—4+A+2—4/1+2/12)+§—c/1>

—cw(1 = c¥q)
cir 2 _
=(1-w) <T + 57 Cﬂ) - Cw(l - C]’[o,1])

A
=(1- w)—(l — )2 = cw(1 = c¥[o1))-
The profits with, n230,.sp 1 (c + (1 — ¢)A) are given by
niatw.spa(c+ (1 —c)A) (74)
1

_ ﬁ((—1 +0) (A(=4+ (10~ 30)2)
+c(=2+ D2+ A(=4+3D)) (-1 + )
—4cA(1+cy(-1+ 1) — yl)w).

For 2(1 + B;)/3 < Aonly mpyw.sp1 is Valid. This is given by
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. (C 4 214, ) (75)
PAYW-SP,1 31— 2

D Ag\* Ag cz 2 (1—2)%c?
—(1—w)<—7(C+D—S) +C(C+D—S)DS+Z+§—CA+T

As\ _
—Ccw (1 - (c + D_s) V[0,1])

A2 c? 20—-2)3\ 2
_(1—(0)<—2DS+Z<21)S+1+T +o—cl

As\ _
—Ccw (1 - (c + D_s) V[0,1])

AAZ A , 204, \
:(1—w)<—3/1_2+5(1—c))—cw(l—(c+3/1_2)y[0,1])
with Dy = (34— 2)/(22).

Next, we discuss the case p;, < ps:

1 (Ps 1
Tpayw-sp2 = (1 —2) [ (1 — w) <§ . (r—c)¢@)dr + LS(PS —0) ¢(T)d7”> (76)

) (AW.13b)
+z(1 - w)f Alr — ) p(r)dr — c(817% + 62).

For the uniform distribution of r, ¢ (r) = 1, we get

2 2

Toavwsea = 1=2)| (11— ) (% (% ~ cps + %) + (s~ (1 - ps)> - co(1 = ps7)

A
+z ((1 —w)(1—1¢)? 5~ co(1— 6)7[011]))

For finding the optimal price, we again only consider the terms that include p; (i.e., set z to

zero). This gives us

z=0 1 psz Cz
Toayw-sp2 = (1 — w) S\ T Cps + > + (ps — c)(1 — ps)
(77)
— co(1 = ps¥io1]) (AW.A.12)
-3 cy c? _
= (1 - w) Tps + Ds (1 + E) + Z —C)— Cw(l - Ps)/[o,ﬂ)-

To find the optimum, we take the first derivative and set it to zero,
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O avw-sp,2 c 3p _ !
T: (1—0))(1'{'5—7) +C]/[0’1](1) = 0.
Next, we solve for p;
2 c cwf[o‘l])
195_3(1+2Jr 1-w

) (78)
= 3 (2 + ¢+ 245) = p;2q-

The second derivative indicates that the extremum is a maximum,

d Zﬂgjgw-sp,z =3
— = =—x<0.
dop? 2

However, we must

a) make sure that r, > 1 (otherwise, we would be in condition 3 4y _sp) and

b) that the suggested price is not higher than the highest possible price, i.e., ps, < 1.

Ad a)
1
rs=;(ps—(1—/1)c)21

1/1
I(§(2+c+2AS)—(1—/1)c>z 1

p s§<1+ (1/1_56)).

Thus, for 1 < %(1 + (1%)) < 1, the optimal price is given by p; ,,.

Ad b) Furthermore, we have to check the upper boundary,

p;,Za < 1

1
s@+c+24) <1

2 <1—c
s="9

Thus, for
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the seller would like to set an infeasible suggested price, ps,, > 1. Therefore, the price is set

at the upper limit,

Psa2p = 1. (79)
This also ensures that we do not exceed the upper boundary for A,
A<1
2<1+ 4s )<1
3 1-c¢)/ "~
(1-c¢)
As < —
We can collect
@ _ 1 if B, >1/2 (80)
Ps =12+ c+2B,(1—0))/3 if 2<2(1+B,)/3 andB; <1/2’ (AW.A.13)

Thus, we can define optimal profits under Z5y,,.sp , (consumers who ignore the price

suggestion are still disregarded, z = 0),

_ 1
”gixgw-saz <§ 2+c+ 2As)>

2 2 2
=(1_w)<_((2+c) +4(2 + ) A + 44, )+((2+c)+2AS)(2+c)+c__C>

12 6 4
—w 1 _ (2 + c + 2AS))7[0,1]
3
- (—(2+ )2 =42+ )As — 44> + 22 + ©)? + 4(2 + ¢)Ag + 3¢ — 12¢)
AT 12
o (1 _ (2 +c+ ZAS)V[O,l])
3

1 2+ c+ 247
=(1- )| (4—8c+4c? —44.%) | - co ¢ s)7io.
12

3

_ 1
”gixgw-sp,z <§ 2+c+ 2145))

— 2 _
= (1-w) <u _ AL) — cw <1 _@+e +32As))/[o,1]>_

(81)

3 3
For B, > 1/2
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_ -3 ¢\ c? ~
nEavw-sp2(Piap = 1) = <(1 — ) <T + (1 + E) T C) —co(1 - V[0,1])> (82)

= (%(1 —w)(1-c)?—cw(l- )7[0,1])>-

Next, we check which pricing scheme, 3 0y.sp 1 OF Thavw-sp 2 1S Optimal for the seller. We

follow a piecewise procedure.

For A < 2/3, we have to compare w5 9y.sp1 (Ds = €) 10 Thavw.sp.2 ( == (2 +c+ 2As)).

Now, we compare the two profit functions

B _ 2+ c+ 24
ngZYOW-SP,l(C) - ”giigw-sp,z (T)

A
= ((1 —w)z(1-0)* - co(1 = Cﬂo.ﬂ)>

—(-w <ﬂ _ AL) o (1 @2+ +32As)17[0.1]>

3 3
A1y AP 2+ c+24.)7
- (-0t (DA S (1o cpgy - 14 )0
2 [0,1]

3 3 3

31-2
6

2
=(1-w) <(1—c)2 +A%>—§AS(1—Q))((1—C)+AS)

31-2 A2 2
————A {(1-¢)|<o.

=(1-w)f@-0)? 6 3

This is the case as 1 < 2/3 and therefore 34 — 2 < 0.

Next, we check which profit is optimal at A = 2/3.

The profits for 230y .sp » are given above (74).

Thus, comparing T2zow. spq tO nﬁj,?w_sp,z, we get

720 2+4+c 720 2+ c+ 24
Tpayw-sp,1 (T) Thayw- SP,2 (T)

AS? 24c 2+ ¢+ 245)¥ 01
=(1-w) (T) —cw (— 3 Yo T+

3

24,
3

2
=<1—w)(Ai)—A<1—w)
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AZ
=(1—a))%(1—2)<0.

Thus, 8apw-sp,2 IS always preferred.
For 2(1 + By)/3 < A, only mf5 9w sp 4 is valid.
Contrarily, for A; > % only w230y .sp - 1S valid.
Thus, we can conclude,
1 if B, >1/2

pi=1 (2+c+2B,(1-¢))/3 if 0<A<2(1+B)/3 and B;<1/2
c+2AB;(1—¢)/(BA—2) if 2(1+By)/3<A<1 and B,<1/2

with B, = cwf[o,l]/((l -c)(1- a))).

(83)
(AW.14)
(AW.A.14)

Combining equations, we can collect the final optimal profits under PAYSW-SP. In contrast

to previous deviations, we also need to take the consumers who ignore the price suggestion

into account.

For B; > 1/2, we use (89)

A
Tpayw-sp1a@s = 1) = (1 — w)(1 = ¢)? (; + % (1- Z)) —Cw (1 ~ ¥[01] (CZ +(1- Z)))

For0 <A<2(1+Bs)/3and B; < 1/2, we use (81)

T[PAYW-SP,Z(pS = (2 +c+ 2B,(1 - C))/3)

Az (1-B*
=(1-w)(1-c)? 7+< 3 >(1—z)

2+c+2B;,(1—c
—cw| 1—7¥o1 cz+( 35( ))(1—2)

Finally, for 2(1 + B;)/3 < A < 1 and By < 1/2, profits are given by using (75)
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2AB,(1 — c)>

TpAYwW-SP,1 <Ps =c+ 31— 2

2
=(1-w)(1-c)? A—Z-i-/l(— 5 +%>(1—z)

2 31—-2
- 2AB,(1 —c¢)
—cw| 1—=7o1] (CZ + (C + v) (1- Z)) .

Thus, we can collect,

Tpayw-sp = (1 — w)(1 —¢)? A_Z + 91 (1—2) | —cw (1 —7Ylo 1](CZ + g2 (1 — Z)))
2 ’ (84)
with (AW.A.15)
Jia=1/4Ngn =1 if B, >1/2
{ 912=00—=B*/3Agn=(2+c+2B;(1-0))/3 if 0<A<2(1+B,)/3andB; <1/2,
912 = M(=Bs*/(BA—2)+1/2) A goa = c + (2ABs(1 = ¢))/(3A—2) if 2(1+Bs)/3<A<1landBs;<1/2

4.2.2 Properties of PAYW-SP
4.2.2.1 Properties of the optimal suggested price p;

How does the price change with the change in the model parameters? In order to answer this

question, we take the partial derivatives of the optimal prices. p;.

When B, > 1/2, p; = 1. Thus, the partial derivatives are given by

aps
oc 0

ops
=0

A

aps
ow 0
ops _
0Y¥[01] '

When 0 < 1< 2(1 + By)/3 and By < 1/2,p; = (2 + ¢ + 222120) Thus, the partial

C
1—

derivatives are given by

ops 1 20))7[01]>
=_(1 :
dac 3( + 1—-w >0
dps

=0
oA
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Ops _ 2¢¥poa] 1

>0
ow 3 (1-w)?
op; 2cw
P _ > 0.
a}’[o,ﬂ 3(1 - w)
" 2Acw¥[o1]
When 2(1+B;)/3<A<landB;<1/2,p;=c +W Thus, the partial

derivatives are given by

% _ 1 210)]7[0’1]
dc BA-2)(1—-w)
ops 2ca)y[0 1] —2

>0

7 U—w Gic2z 0
ap; ZACY[O 1] 1 >0
dw (B1-2)(1- 0))2

ops 2Acw
Ps > 0.

Mo (B2—2)(1—w)
4.2.2.2 Properties of the optimal profits mp 4y y_sp

Next, we examine the profits with respect to model variables y, 17 and A. As we are interested

in the change due to the suggested price, we set z = 0, all consumers consider the suggested

price.

1) First, we consider By > % Therefore, there are some restrictions on parameters in the

model,
C(I)V[O,l] 1
B, = > —
S (1l-0(-w) 2
1-00-w)
1>y > Ac,w >0
= )/[0‘1] 2w C,w

and consequently,
2cw > (1-c)(1 — w).

Therefore,

1 3
Tpayw-sP(Ps = 1) = (1 —w)(1 — c)? 2 ca)(l - V[0,1])-

This is linear in y[o 13, thus, we find a corner solution: profits increase in y g 1]
Profits will be lowest for 7[5y} = M and highest for 53] = 1. Thus, profits will be

in the region,
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(1-w)(1—c)?

(1-w)(1-c)? < 1-91-w)
—cw|1-

> < Tpayw-sp(Ds) <

4 2cw 4
—_ — M2 _ _ _ _ 2
(1 w)il ) o+ (1 c)2(1 w) < T n (p2) < (1 a))il )
(1- w)(l; c)(3-10) w0 < T e (00 < (1- a))il —¢)?

(85)

2) Second, we consider 0 < A1 < 2(1+ B;)/3 ABs; < 1/2, and check how optimal profits

change in y[o, 4], the profits are given by

. . 1- B’ _ 24c+2B(1-0)
Tpayw-sp(Ps) = (1 —w)(1 — c)? % —Cw (1 ~Yloa] 3 :
_ Ca))-/[o,]_] . _
as By = - contains 7[o,1], We rearrange terms,
TTpayw-sp ()7[0,1]) = Es(]- - F52)7[0,1]2) —cw + Gs¥[o) + Hs)7[o,1]2
with
1—w)(1—=c)?
g Q=00
3
v cw
ST (1-0(1-w)
cw(2+¢)
S = 3
_cw 2cw(l-c)  2c%w? 2c(1—c)

ST 3(1-0(1-w) 31-w) °° 3
Thus, we can take the first derivative with respect to y|q 1

0T p Ay -
_PAYW-SP _ —2EF*10.1) + Gs + 2HV (0]
0701

= (—2E4F* + 2H,)7[011 + Gg = 0.

This is positive as both terms are positive,

- cw(2+¢) >
3
and
(1-w)(1-c)? cw 2c(1—¢)
— 2 — —
2E.F,2 + 2H, 2FS< 3 Toa—at 3
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cw(l—c)

=2FsT(—1+2)
2 c?w? -0
T3(1-w)

Thus, mpayw._sp is monotonically increasing in yig 4.

_max _ (1-0)(1-w)

ini H H —min __ .
Consequently, minimum/maximum profits for yjg'y} = 0 and yjp3) = —— .. aregiven by
. _ (1-w)(1-0c)?
Tpagyw-sp (V[o,1] =0;B; = 0) = 3 —Ccw
i} ) _(1—c)(1—a))_B_1 _(1—w)(1—c)2 +(1—w)(1—c)
Tpayw-sp | Y[o,1] = o bs =5 )= 2 cw 5
1-w)(1-¢)3-c¢)
= —cw
4
and, thus,
1-w)(1-co) . o 1=0)(1-9B=-09 (86)
3 —cw < payw.sp(Ps) < 7 — Ccw.

3) Third, we consider 2/3 < 2(1+ B;)/3 <A< 1AB; <1/2 and rearrange

* 2 B? 1 i} 2AB;(1 —c¢)
Tpayw-sp = (1 —w)(1 —¢)“A _3/1—2+E —cw|1—=7Y1 c+3/1—_2

By
31 -2

N| =

0< <

1
Tpayw-sp = (1 — w)(1 = c)?2 (‘IsBs + _> —C(w (1 — Vo (c + 21,A(1 — C)))

2
with
B
I =
S 31-2
and as
2 2(1
2 _ ( +Bs)_ <1
3 3
0<2B;,<31-2<1
0<lI <1
sL=s
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We rearrange further,

(1-w)(1-1c)*2
2

Tpayw-sp = —Alscwyio (1 —¢) + — Cw + CcwY[o1] (C + 2I,A(1 — C))

(1-w)(1-1c)*2 B

= cw?[o,l](—)lls(l — o) +c+2A1—-0))+ >

(1-w)(1-1c)?2
> _

= C(l)]?[oll] (Als(l - C) + C) +

Again, this is linearly increasing in y[o ). Thus, minimum/maximum profits for )7‘3‘1‘} =0

and pjpax = 1290-0) CZ)(l ) and [0 = 0 and IM¥ = 1/2,

(1-w)(1-1c)*2 B

T[;AYW-SP(]_/[O,l] =0;I; = O) = 2
i ) 1-00-w) 1
Tpayw-sp | Y[o,1] = e s = 2

(1 w)2(1 c)( 1-0+ ) (1 cu)(zl c) /1_
(1 —0)(1—-w)
2
Thus, profits range in

( A(l—c)+c)—cw

(1- w)(21 -2 w0 < T op < (1- 6)2(1 - a))( Ad—o)+ C) ~ co.

Furthermore, we examine 1y 4y-sp With respect to A

OTpayw-sp _ Cw7[0,1]Bs(—2) (1-w)(1—c)?
oA (34 —=12)2 2

czwzy[zo 1] (_ 2 N (1-w)?(1- c)2>

(1-w) (31 —2)2 2C20)2]7[20'1]
_ 2670y (_ t 1 ) >0
(1-w) (34 —2)2 -
as 2(1235) <A

.. . . 2 .
The minimum and maximum A values are given by 4 = 3 and A = 1 as we are in case of

2/3<2(1+Bs)/3 <A<1AB <1/2.Therefore, use these values in the profit range

determined before,
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(1-w)(1-1c)*2

*
— CW < Tpayw.-sp

2
1-c)(1- 3
< 1-90-w) (—A(l—c)+c)—ca).
2 2
Fora=2
3
(1-w)(1—1c)? . 1-01-w)
3 — CW = Tpayw.sp = > —Cw
andfori=1
(1-w)(1-1c)? i 1-c1-w)(3B-0)
> — CW = Tpayw.sp = 4 —Cw
Thus, overall, the profits in PAYW-SP span
(1-w)(1-0¢)? i 1-c01-w)(B3—-0)
3 — CW = Tpayw.sp = 4 —C(w

Note that this corresponds to (86).

(87)
(AW.A.16)

(88)

(89)
(AW.A.16)

5 Derivations of Proposition 4 (Comparisons between the pricing

mechanisms)

5.1 Setup

In their calculation of optimal pricing regimes, CKZ use equations (7), (39), (61), and (63) to
calculate the regions in which each pricing regime PAAP, PAYW-MP, PAYW-SP optimal.

As they build on their previous results, their outcomes differ from our outcome because they

(a) disregard the screening out of freeloaders in PAYW-SP (cf. Section 4),
(b) abstract from disadvantageous inequity aversion (cf. Sections 2.1 and 3)

Furthermore, in their calculations of optimal pricing regions, three additional errata occur.

CKz

(c) make calculating errors when deriving the optimal profit difference between PAYW-

MP and PAYW-SP when 1 < §

(d) do not account for the upper bound of the minimum price in their profit comparisons,

and

(e) leave an area undefined regarding the definition of the optimal pricing scheme.
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To unveil these inconsistencies, we first retrace their calculations by using their profit
functions and to derive consistent optimal pricing schemes. Note, these results still suffer
from (a) and (b) above but should not be affected by (c), (d) and (e). Second, we compare
these consistent schemes to CKZ’s results and try to uncover and interpret the differences.
Third, we use CKZ’s optimal minimum and suggested prices to derive the profits a seller
would make with inconsistent prices. These prices are later used in our simulation analysis.
Fourth and finally, we derive the optimal pricing schemes using the correct prices and correct

profit functions.

5.2 Profit comparisons for CKZ’s results

CKZ compare their profits in Proposition 4. However, the calculations are performed in the
proofs in their Appendix D. They use their respective profit functions which we derived in
(7), (39), (61), and (63).

5.2.1 Comparing pricing schemes for A > 2/3

First, CKZ compare optimal profits for 1 > % We follow their reasoning and start by

comparing the optimal profits for PAYW-MP to the optimal profits under PAYW-SP

CKZ,* _ _CKZ*
Tpayw-mp — TTpAYW-SP,1

(1—¢)2A[1 —20°KZ(1—2) —22] /4 cxz ,
- 2(1 — 9KZ — 27) _(5(1_9 A =c) _69)
_0MEONIA+ 20PN+ (=2 - 20" (=1 + ) + 41))
B 2(—1+ 6¢KZ +22)
_ 0 [Al4c + 697 (1 — )] — 2c(1 — 0°K7)]
B 2(—1+ 0CKZ + 22) '

To check the sign of the above expression, we start by inspecting whether the sign of the

denominator is positive,

2(=1+0K2 +21) >0
(=1+ 02 +22) >0
21> 1— 0Kz,

As 1 > % and 0 < %K% < 1, this is always the case. The denominator is always positive.

Second, we test the nominator

OKZ[Al4c + 0°K2(1 — ¢)?] — 2c(1 — 6°K%)] > 0
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Adc+6%2(1 —¢)?] —2c(1 - 6%%2) > 0
Al4c + 6%2(1 — ¢)?] > 2c(1 — 6°K2)

2c — 2c0°KZ
4c+ (1 —c)?0%K2 > ——

A
2c 2c
CKZ 2 25 e
0 ((1 ) +A>> 4c+/1
r . c2—42)
¢ >Zc+(1—c)2/1<0'

The nominator is also positive. Thus, the whole expression 55z o — ngfyz‘fv_sp,l is always

positive. Therefore, PAYW-MP is always better than PAYW-SP when 1 > %

Next, we compare PAYW-MP to PAAP,

cKzn g0 (1—2A[1—20Z(1—2)—22] (1 —c)?

payw-Mp — Tpaap = 2(1 — 9CKZ —22) 4

_ (1-0)2(1 - 6°K2)(1 — 22)?
B 4(—1+ 0°KZ 4+ 22)

To inspect whether PAAP can dominate PAYW-MP in this case, thus, whether this difference

can become negative, we first inspect the denominator

4(-=1+6%%2 +22) >0
(—1+6%Z24+21)>0
21> 1— 9Kz,

As before, the denominator is always positive for A > % As A > %this is the case. Next, we
move to the nominator.

(1—-10¢)%(1 —6%%%)(1-22)? > 0.
This is always positive as 8% < 1. Thus, n5kZ . — b2 is positive and PAYW-MP is
always better than PAAP when 4 > 2 This result corresponds to CKZ.
5.2.2 Comparing pricing schemes for 1/2 <1< 2/3

Next, we consider§ <AL 2 First, we compare PAYW-MP to PAAP,

CKZx B=0,x
Tpayw-mp — Tpaap
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(1 - 0)2A[1 — 26KZ(1 — 2) — 24] ey 1242030 =2)](1 - ©)2(1 — 6°K7)
B 2(1— 6KZ — 27) B <_CQ * 6 )
(1-)%A[1-267(1 = 2) —24] [2+2(32 = D)](1 = ©)*(1 — §7)

2(1 — 6K — 27) 6 '

— cOCKZ 4

CKZ solve this term for 8%Z to find the critical threshold of “freeloaders” for which PAYW-

MP is better than PAYW-SP. To compare, we do the same and solve 55z p — anj’; for

0¢KZ This gives us

ogss, = At 2V Phe Cor
Dgg
with
AKZ =2 —2z+c(—1—2c(-1+2) +42) — 51+ ((4 —5c)c + 5(1 — ¢)?2)2
+3(1 —-0¢)*(1—2)A?
=2—c(1—2c(1—2)—4z)—2z—51+ ((4—5c)c+5(—1+¢)?2)A
+3(1—¢)2(1 —2)22
BEXZ =3¢+ 2(—1+c(+c(—4+2) —22) + 2)A+ 3(1 — ¢)?(1 — 2)A?
CERZ =34+ 2(—4+ (—2+)c(—1+2) +2)A—3(—-1+c)?(—1+ 2)A?
DEXZ =21+ c+c? —z(1 —¢)?) + 3zA(1 — ¢)2.
Note, CKZ derive similar results and denote their auxiliary variables A, B, C, D. Therefore, we

(90)

exceptionally also use C with a capital letter as an auxiliary variable in this context.
First, check the feasibility of both solutions 6554 and 65K2.

We check whether the denominator D$X%can become negative

DEXZ <0
21+ c+c?—z(1—-0¢)*)+3z1(1—-c)? <.

The second term, 3zA(1 — ¢)?, is always positive. Therefore, we only inspect the first term

21+c+c?2—-z(1-0¢)») <0
21—z+c+c?2(1—2)+2cz) <0
14c+c?(1—2)+2cz< z.

A contradiction as z € [0; 1] can never become larger than 1. Thus, the denominator, D$XZ, is
always positive.

Second, we inspect the nominator for the first solution
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CKZ _ [RCKZCKZ
CKZ _ ARE Brp“Cgg

9RE,1 - DCKZ
RE

For a viable solution in 6554, we need numerator to be positive as well. Thus,

CKZ ’ CKZ ~CKZ
ARE - BRE CRE >0
CKZ / CKZ ~CKZ

ARE > BRE CRE

AGE”® > BEEZCRK?

0>(2—-2z+c(-1—2c(-1+2)+42z) =51+ ((4 —5c)c + 5(—1 + ¢)?z)2
—3(-1+0)2(-1+ 2)22)" — 3c2 + 2(~1 + c(2 + c(—4 + 2) — 22) + 2)A
—3(-1+0)*(-1+2)2HB+2(-4+ (-2+ )c(-1+2) + 2)A
—3(=1+0)*(—-1+ 2)2%.

However, this is not the case as

(2-2z+c(-1—2c(-1+2)+42) =51+ ((4 — 5c)c + 5(—1 + ¢)?z)A

—3(-140)2(-1+2)22)" — 3c2 + 2(~1 + c(2 + c(—4 + 2) — 22) + 2)A

—3(-1+ ) (-1+2)2H)B+2(-4+ (-2+ )c(-1+2) + 2)A

—3(=1+¢)?(—-1+ 2)2?

=(1-021-2)2-71+6A%)| 24+ 2z(-24+30) +c(2+2(4—61) +c?| 2+ z(-2 +32)

>0 >0 <0 1 >0 1
) -

>0 >0
>0

<0.

Thus, the nominator is always smaller 0 and, therefore, 8, does not yield a meaningful

solution. Second, we test whether

CKZ CKZ rCKZ
BCKZ _ ARE + BRE CRE
RE2 — DCKZ
RE

yields a meaningful solution. Therefore, we consider 8553 to be a function of 4,z and ¢ and

inspect the boundaries to test (34, ¢, z) 055 %(4, ¢, z) € [0,1].
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65KZ (A, c,7) =

szl -1+ (=24 0c(-1+2) -1 -0)*(1-2)2+z
RE2 (E’ C'Z) B —8(1+c+c?)+2(1-c)2z

=1+ (=2+)c(-1+2)-(1-c)’(1-2)+z

B —8(1+c+c2)+2(1-1c)%z

_ a-9fa-2

T 4(l+c+cd)—-(1-0)%Z

We see that the nominator
1>1-0¢)(1-2)=0,
asl>c¢z=>0.
For the denominator we find,
4(1+c+c?) -1 -c)z>0.

Thus, for A =

N |-

L0 <0584 < 1.
We also inspect the upper boundary,

CKZ
HRE,Z

(2 ) . —c+ Ve?
3'“%) T2+ c+ c?)
= 0.
Thus, 6554 is a viable solution. Hence, PAYW-MP and PAYW-SP are possible for% <A<

é. Therefore, we define

QCKZ .— CKZ,+
RE2 *— 1 2
RE'E</1<§

(91)
as the critical threshold indicating whether PAYW-MP or PAYW- SP are optimal. As shown
in the previous chapter PAYW-MP is always better than PAAP for 4 > % Therefore, a
comparison between PAYW-SP and PAAP is redundant.

5.2.3 Comparing pricing schemes for 1 < 1/2

First, we compare PAAP to PAYW-MP

(1-0)?
4

ngigl;/-MP — Tppap = (1= )*(1 = DA -
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=(1-c¢)? ((1 - DA — %)

We only need to consider the second term

1
(1—/1)/1—Z<0
(1 /1)/1<1
7

This is true, because A < 1/2. Thus, PAAP is always preferred to PAYW-MP in this interval.
Therefore, comparing PAYW-MP to PAYW-SP would be redundant.

Consequently, we only need to compare PAYW-SP to PAAP.

(1—-c)?

onvivsp— Tpaap = 1/6 (1 — ©)2(1 — 8K2) (2 + z(—2 + 31)) — cOKZ — 7

T payw-sp —
To find the critical level of freeloaders, we set to zero and solve for 8¢%Z. This gives us

(1-0)*(1+z(-4+61)) . ACKZ+

QCKZ C= ]
41+ c+c2—(1—0c)2%2) + 6(—1+c)2zA RE A<y

(92)

Thus, we can conclude:

e ForA=>2/3, PAYW-MP is optimal.
e For-<2iA<2/3,

o PAYW-MP is optimal if ¢¥Z > 9¢¥%4*  and

RE,E<A<§

o PAYW-SP is optimal if 9¢KZ < g¢K2+

1 2
RE,E<A<§
1
e ForaA< >

o PAAP is optimal if 6¢%#* and
RE,ASE

o PAYW-SP is optimal if 6¢%%.
RE,ASE

Figure 1 describes the results graphically.
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PAYW-SP  PAAP PAYW-SP PAYW-MP
) ) ) ]

| ! [P S— o
0 Otk oo O il L PAYW-MP
] | )
Y | 2
| [ | |
1 2
0 2 3 1

Figure 1: Optimal pricing schemes when using CKZ's profit functions

5.3 CKZ’sresults

The above calculations use CKZ’s optimal prices and the resulting optimal profit functions.
These functions do not take less fair-minded consumers or disadvantageous inequity aversion
into account and therefore draw a misleading picture. However, our results above are different
than the solution of CKZ in their Proposition 4 and in the corresponding proofs. In the
following, we are going to compare our results to those of CKZ. As the process of calculation

in the original paper is not always transparent, we only speculate about the reasons for
deviation.

In their Proposition 4, CKZ’s recommendations for the firm’s pricing choice are:

e ForA>2/3, PAYW-MP is optimal.
e For A < 2/3, CKZ define

o PAYW-MP to be optimal if 8¢X% > max{1 — 24,0€%*(z,¢c, 1)}
o PAYW-SP to be optimal if §X% < min{8¥%*(z,c, 1), ESKZ.} and

o PAAP to be optimal if ESXZ. < %% < min{1 — 24, 0%%2*(z,¢, 1)},

with
A5t + |BERECSSE ©3)
05rat(z,c,M) =
oric \% G, DCKZ
ORIG

ASKZ. =2 — 2z —c[1—2c(1—2)] —4z— 51— A(c(4 — 5¢) + 5z(1 — ¢)?)
4+ 3A(1 — 2)(1 — ¢)?

BSKZ = 3¢2 — 22 (1 —z—c(2-2z—c(4— z))) +312(1 = ¢)2(1 — 2)
=3c?2+120-0)A—-2)A-2(1—-c(2—c(4—2)—22) — 2)A

CsKE. =3—-2A(4—2z—c(2-c)(1—2)) +322(1 — )2(1 — 2)
=3+12(1-0)(1-2)A—2(4— (2 - )c(1—2) —2)A
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DEKZ =21+ c+c?— (1 —¢)%2) + 3(1 — ¢)?zA

pCKkz. _ (1—0)*(1 —z(4 - 61))
ORIE = 41+ c+c? — (1 - ©)22) + 6(1 — )?zA

Our results partially differ from CKZ’s. While we also find that PAYW-MP should be
optimal for A > 2/3, we find a different structure for value for 4 < 2/3. In particular, we do

not find 8¢%X%*(z, c, 1) and the boundary 1 — 2. However, their lower boundary for PAAP to

be more profitable than PAYW, E, is equal to our boundary Hgifl.
T2

In the following subsections, we first try to disentangle how and why the critical thresholds of
“frecloaders” differ between our results in Section 5.2 and the results by CKZ. Second, we

will discuss the different boundaries in Section 5.2 and CKZ.

5.3.1 Differencesin 6%

When we inspect 655" (z, c, 1), we find a similar mathematical structure for the results

derived in Section 5.2

CKZ CKZ CKZ
CKZ+  _ Ape” ++ Bgp” Cgg

1 .,.27 CKZ
1!?15,2</1<3 DRE

and CKZ’s results

CKZ ’ CKZ ~CKZ
AORIG + BORIGCORIG
HCKZ,+ _

RI -
o DS

However, the boundaries are different,

CKZ,+ CKZ,+
01 2%F Ogric -
RE'E</1<§

This similarity allows us to compare A% to AGKZ. BEKZ to BEKZ. CSKZ to CSKZ and DK
to DSKZ.. However, only the denominator is equivalent in both equations.

CKZ _ nCKZ
DRE _DORIG

20+c+c?—z(1-0)»)+3z0(1-¢c)? =21 +c+c?>—(1—-0¢)?2)+3(1 —c)?zA.

This is surprising since we use the same starting point as CKZ in their Proposition 4. We test

several potential explanations for this difference.
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5.3.1.1 Potential explanation: Calculation mistake

A potential reason for the difference between 6°"3" , and 6gg;;" (2, ¢, 4) is a calculation
743

mistake or typo in the comparison between the profits of PAYW-MP and PAYW-SP for 4 <
g in the Proof to Proposition 4 in CKZ which is given by

CKZ,* CKZ,* (94)

Tpayw-mp — Tpayw-sp,2
N (2+2(31—2))(1 - c)*(1 — 9°K%)

— cOCKZ

6
(1—c)2A[1 —26%%2(1 - 1) — 24]
2(1 — 6Kz —22)
However, using their optimal profits, the “revenue part” of PAY W-SP

((2“(3’1_2))(16_6)2(1_9CKZ)) should be subtracted from (instead of added to) the profits in

PAYW-MP

CKZ,* _ - CKZx
Tpayw-mp — Tpayw-sp,2

(2+2(31—2))(1 —c)?(1 — 6°K%)

= cHCKZ _

6
(1—¢)2A[1 — 20°KZ(1 — 2) — 2A]
2(1 — 9CKZ —22)

In order to check whether this is the cause for the difference between (92) and (93), we use

(94) set it to zero and solve for 6“XZ, However, we find

CKZ ' CKz'
CKZ +! Apric 1IBORIG
9 » J—

ORIG — DCKZ 7
ORIG

AGKE = 2(=2+ (7 +2c(=1+2) —42) + 22 = 1 — (c(4 + ¢) + 5(—=1 + ¢)?2)A
+3(-1+¢)?(1 +2)4?)

BSKZ = 4((2 =22+ c(=7 = 2c(=1 + 2) + 42) + 1+ (c(4 + ©) + 5(~1 + ©)*2)2
—3(—1+¢)2(1 + 2)A?)?
+ (-1+c)?(-1420)(2 — 2z + 2c(=5+ ¢ + 2z — cz) + 3(—=1 + ¢)?z2) (2
+31+2(=2+ 3,1)))

DEEZ" = —4(1 + (=5 + ¢)c) + 4(—1 4 ¢)%z — 6(—1 + ¢)?zA.

CKZ* , or its components (ASK%, BSKZ CCKZ and DSK?).

This does not correspond to 6"
RE,E<A<§

Therefore, we suspect that the erroneous minus sign was a typo in CKZ’s Proof to Proposition

4 and did not bias the calculation of 855%*.
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5.3.1.2 Potential explanation: Missing superscripts

A close inspection of BSKZ. and C5XZ. suggest that there might be a simple typographic or

formatting error in CKZ’s paper.

BGKZ =3c?—22(1-z—c(2 -2z — c(4 - 2))) + 322(1 - ©)2(1 - 2)
CskZ =3 -24(4—2z—c(2—=c)(1—2)) +322(1 - ¢)2(1 — 2)
The second term of both equations
“312(1 — c)2(1 — 2)”

exhibits an unusual pattern of three integers that could be multiplied and displayed as a single

number. As two of these numbers are 2’s, we suspect that these are supposed to be (quadratic)

- - 4 !
superscripts. Thus, we compare our results with these updated values B5KZ. " and C5XZ.".

BEKZ" = 3c2 - 2) (1 —z—c(2-2z—c(4— z))) +322(1 = ¢)%(1 — 2)
=3c2-2(1—-c(2—c(4—2)—22)—2)A+3(1 —c)*(1 —2)A*

C5kz" =3-20(4—z-c(2—c)(1—2)) + 321 - c)*(1 - 2)
=3-2(4—-(2-0c)c(1-2)—2)A+3(1—0)2(1 —2)A%

If we compare the product of BEKZ." and CSXZ." to the counterpart in our solution, the

product of BSXZ and CSK%, we find equivalence:
CKZCKZ _ pCKZ " ~CKZ "
BRE CRE - BORIG CORIG .

Thus, the deviation between B$XZ and BSKZ. and CSK? to C5KZ. is probably due to a

formatting error.
However, we still find no equivalence with respect to A$X# and AGKZ..

ALKZ — ASRZ . = (2 — 2z — c[1 —2c(1 —2z)] — 4z — 51 — A(c(4 — 5¢) + 5z(1 — ¢)?)
+31(1-2)(1-10)?)
— (2= c(1-2c(1—2) - 42) — 27 — 54+ (4 — 5¢)c + 5(=1 + ¢)22)2
+3(1 = 0)2(1 — 2)A2)
=—4(1+c)z+ (3 —14c +13¢?> —13(-1 + ¢)?2)A
+3(=1+¢)?(—=1+ 2)A?
# 0.
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Unfortunately, we could not discover the cause for this difference. Therefore, the reason for

CKZ,+
RE,%<)L<

CKZ,+ H
., # Ogg;¢ remains unclear.

3
5.3.1.3 Potential explanation: Wrong mp4yy.mp fOr 4 < 1/2

In their comparison of boundaries for 4 < 1/2, CKZ compare PAYW-MP to PAAP and
PAYW-SP. However, they do not use the right minimum price for optimal profits. As shown

in (39), profits in PAYW with the minimum price are given by

IA

(1-c)2A(1 - 2) A
B=0x —
Tpayw-MP1 = | (1 — ¢)2A(21 + 20°KZ(1 — 1) — 1)
2(21 + OCKZ — 1)

A

Vv
N| = N -

However, in their comparison between PAYW-MP and PAYW-SP as well as PAYW-MP and
PAAP for A < 2/3, CKZ use

ckze (1= 221 —20K%(1 - 2) — 22]
Tpagyw-mp = 2(1— K2 — 22)

Using the correct form (37) and comparing PAYW-MP to PAAP would give

2
(1C)<

0.
4

ﬂg:ﬁ;/.m,l —Tpaap = (1 —c)?2(1 - 1) —

Thus, PAAP is always greater than PAYW-MP for A < 1/2. Therefore, CKZ’s boundaries

85K%* should not be considered for A < 1/2.

5.3.2 Different boundaries

In addition to the previous errors, CKZ’s formulation of boundaries is inconsequential for 1 <

2/3. As noted above, they assume
e PAYW-MP to be optimal if %% > max{1 — 21, 0€%*(z,¢, 1)}
e PAYW-SP to be optimal if 9% < min{6°%%*(z,c, 1), E5XZ} and
e PAAP to be optimal if ESXZ. < %2 < min{1 — 24, 8%%%%(z,¢, 1)},

This implies that 1 — 24 > ¢%%%(z,¢,2) and 1 — 21 < ¢%%*(z,¢, 2) can be the case.

Furthermore, 8X%* (z,¢, 1) = ESKZ. or 0%+ (z,¢,1) < E.

Imagine the following scenario, 8¢%%%(z,¢, 1) = E§KZ., 1 — 21 < 0K2%(z,¢, Q).

Furthermore, we assume 1 — 21 > ESKZ.. In this case, they predict that
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e PAYW-MP is optimal if 8¢%% > 9K2+ (7, ¢, 1)
e PAYW-SP is optimal if 9¢%Z < ESKZ. and

e PAAP isoptimal if ESKZ < 0CKZ < 1 — 2.

Consequently, in the area between 1 — 24 and 8% (z, ¢, 1) the optimal pricing scheme is

undefined. This problem prevails for other relations between the boundaries. Consider Figure

2 for an overview of all possible combinations. Note the blank areas where optimal pricing is

undefined.
PAYW-SP  PAAP PAYW-MP
A
I T \‘ | | eCl(Z
0 ESKZ 1-22 0KZH(z,c,0) 1
PAYW-SP  PAAP PAYW-MP PAYW-SP PAYW-MP
| /_)ﬁ
( \( \‘ | gCkrz | } | | pckz
0 Ekis 64%* (z,¢,2) 1-22 1 0 8°K2* (z,¢, ) ECKZ. 1-24 1
PAYIf/-SP PAYW-MP PAYW-SP PAYW-MP
( | \ j | gcKz | 1 | | gexz
0 1-24 ESKZ. 9KZt(z,c,2) 1 0 66K7+ (7, ¢, ) 1-22 ESKZ 1
PAYW-SP PAYW-MP

f |

} 1 T } 1 HCKZ

0 1-24 8K2F (2,¢,2) ESKZ. 1

PAYW-MP
| |
| |
[ l | |
1 2
0 2 3 1

Figure 2: CKZ's boundary formulation

5.4 CKZ’s prices and AW profit functions

In the simulation in Section 6.3 in the paper, we offer a comparison between our profits and

CKZ’s profits. However, as shown above, CKZ’s formulation is inconsistent. However, to

estimate the magnitude of their misspecification, we calculate CKZ’s profits with the

“correct” but not optimal profit functions and use the prices derived by CKZ. PAYW and

PAAP prices do not need to be recalculated as the seller does not set a price in PAYW and as

the PAAP price was calculated correctly by CKZ.

5.4.1 Profits for PAYW-MP

We use (48) as profit function and insert CKZ’s optimal price (36). This gives us
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Tpayw-MP (BCKZ’*) (95)

1

= T D (ch(l + pHA(-1+ w) — w)

— 21+ N(-1+w)
+c2(—1+/1)(—1+w+/1(1—w+ﬁ(1+ﬂ+w—’1‘”)))

. 1—ca (-1+c0)iw pe(—1
+max<c,m1n<c+ —C ,C—m>>< C(—
+ Q2+ —2(c(1+1) -VDA+BN)w
—(—1+a)

+22+8

| e 1O
+ Bw)) max <c, min (C tA—chc- M>>>

. _CKZnew,x
= Tpayw-mp-

5.4.2 Profits for PAYW-SP

We use (67) and (76) as profit functions. Optimal prices are given by (64). This leads us to the

following profit function

Tpayw-sppEK?*) (96)
1 1
g(—l +0)3(2+2z(-2+431)) + gw(—S(l —¢)?z2) + 2
A<=
1 i} i} ) ; -3
= 3@ (—1 +z+c (—1 + 2¥101] — 22(1 + V[o,1]) + c(—l +z+ 7yt 22}/[0‘1])))
1
E(_(l —)?2A(~1+ w) + 2¢c(—1 + cy)w) A>=

. CKZnew,x
= Tpayw-sp -

Note: 233 >p, forai<2/3

5.5 Finding the optimal pricing scheme

In this section we offer the optimal pricing scheme choice using our optimal prices and the
correct formulation of the profit function. We analyze analytically under which conditions the
difference between two profit functions ; — m, is positive / negative which implies that

policy 1 is preferred over policy 2 or vice versa.
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5.5.1 Comparing PAAP to PAYW-MP
First, we want to consider the circumstances for which PAAP is chosen over PAYW-MP.
Tpaap — Tpayw-mp > 0.

As previously discussed, the optimal profits under PAYW-MP are given by a piecewise

function:

(1 0)?(1+Ap) 1+ 52 A=<1/@2+F)

41+ B) (1—c)2/1<,1(2+/3)+2w(1—,1)—1
L 2 2+pl+w)ri-1+w

I (1-0c)?2(1-2)

> 0.

) A>1/2+B)

First, we consider A < 1/(2 + pB).
i . (1-0)21+28) (A-0)2A(1-2)
Tppgap — Mpayw-mMP,1 = 4(1+B) - 1+ A

_(1-0’0-@+pHH?
T4+ pHA+BYy

We inspect the nominator,
1-0)?1-2+pHN2=0
This is always positive. Second, we move to the denominator,

41+ ) +BA) > 0.
Thus, the term is always positive. Hence, PAAP is always better for A < 1/(2 + B).

Next, we considerthe A > 1/(2 + B),

i i} _(1—c)2(1+/1/3) (1—-0)22A(A2+p)+2w(1—-2)—1
Tlpaap — Tlpayw-MpP,2 = 4(1 + '3) - 2 ((2 + ,3(1 + a)))/1 -1+ (U)

(1= (1-22+R) (1 - w)
40+ )(1-w - A2+ B+ pw))

The nominator,
(1-02(1-22+8)) A -w) =0,
is always positiveas 0 < w < 1.

Next, we move to the denominator,
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C+BA+w)A-1+0=2R2+pA-1+w>1-14+w=1.

Therefore, the whole expression is negative. Thus, PAYW-MP is always better for 1 >
1/(2 + B).

Next, we derive the critical A* where profits from PAAP and PAYW-MP equal PAYW-SP.
Due to the prominent role of generosity A, we determine the critical threshold A* for which
m,(AT) = m,(A%); this implies that for 1 < A* policy 1 dominates policy 2 and vice versa
for 2 > A*. Since the comparison between profit functions apply in each case to a certain
domain of A (small, intermediate, large), the respective domain is also effective for A*.
However, only for small A, A* & [0; 1/(2 + )] might occur. This stands in contrast to CKZ

who derive the optimal pricing scheme based on the critical threshold §¢%%:*-

5.5.2 Comparing PAAP to PAYW-SP

We compare PAAP to PAYW-SP (for B, > 1/2 and By < 1/2) and solve for A. Thus, we

first collect terms for a more compact computation,

(1-0*1+ Y

= Aagw + BAAsw
with
A (1-c)?
AW T 414 B)
and

Az )
Thayw—sp = (1 —w)(1 — ¢)? (? + g1 — z)) —cw (1 — Vioa1(cz + g22(1 — Z)))

== BAWA - BAW/’{O) + DAW - (,UDAW - C(UEAW

_ (1-0)%z

With By = ———, Daw = (1-0c)*(1 = 2)g1a, Eaw = (1 —V1011(cz + g2a(1 = Z)))
We compare the profit functions,

* _ *
Tpayw = Tpayw-sp

A(AagwB — Baw + Baww) = Dayy — @Dy — cwEpyy — Apw

we solve for A
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_ Daw — 0Dy — cwEqy — Apw

A= = AL 97)
ApwPB — Baw + Baww -
We resubstitute and get

<

==

e

with
B (1-w)z

— (1 _ )2 _ 98
(AW.A.17)

1
g<=(1-0¢)? ((1 —z)(1 —w)gix — 4(1—+ﬁ)>

—w (1 — Yo11(cz + (1 — Z)gzzl))-

In this case A (w) is considered a function depending on w (and B, ¢, 70,1}, z) rather than a

+
calculated threshold value A% (for a specific w). In particular, the algebraic sign of Ma—(i“’)

A%
helps to determine the dominant policy. From an interpretative point of view, the threshold A%

At (w)
dw

refers to the amount of consumers’ generosity, |/1+ to its (local) dependence on
consumers’ fair-mindedness.
We treat f< and g. as rational functions of w.

+_ 9<(w)
f<(w)

This allows us to use implicit differentiation,

0AL .
g A+ AL = gl

which gives us

0 ()| _ fe9< - 9sfs (99)

- 2
0w |4 E (AW.A.18)

Which in turn is the derivation of A with respect to w at a specific value of A%.

5.5.3 Comparing PAYW-MP to PAYW-SP

We only need to compare large A (A > 1/(2 + 8)), as PAYW-MP is otherwise dominated by
PAAP.

We compare PAYW-MP (54) to PAYW-SP (84) and solve for A.
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Again, we need to collect terms to facilitate computation, this results in

. (1-10)2 </1(2 +B)+2w(1—21)— 1)
T _ =

PAYW-MP.2 2 C+BA+w)i-1+w
. GAWAZFAW — ZQ)AZFAW — ZQ)AFAW - AFAW
B 2(GawA + Pwd + w — 1)

Wlth FAW = (1 - C), GAW =2 +B

for PAYW-MP and

. ) Az }
Tpayw-sp = (1 —w)(1—¢) > +91u(1-2) | —cw (1 - V[o,l](CZ + g22(1— Z)))
= HAW/‘{ + IAW
_ _)2
with HAW = %, IAW = (1 - (1))(1 - C)Z(l - Z)g:u —Cw (1 - ]7[0,1](CZ +

(1-2)g, A)) for PAYW-SP.

We set the two functions equal to each other,

GAwlZFAW - Z(A)AZFAW - Z(A)AFAW — AFAW
2(GapA + fwrl+w—1)

= HAWA + IAW
and collect the A-terms

1 1

(FAW Gaw

) — Faww — Hyy Gaw — HAWﬁw) 22

+ (HAW — LawGaw — Bwlpy — wFyy — EFAW - HAW(U) A+ Ly — wlyy

=0.

We solve the quadratic equation

2 .
1= —9> 195 — 405 =% ., (100)
2fs '

AW.A.19
with ( )
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f> = Hyw — Liw Gaw — Bwlay — wFyyy — EFAW — Hyyw

Js> = (1 — ).
Finally, we resubstitute. This results in

—-g-t \/gi —4fS)s
215

+
2‘>12

with

2
fio = (1—c)2<zﬁ2 (1—Z)<%ﬁ—w>)
(101)

>=(1—c)2( ( +,8(1—2)gu)—(1—z)< +@2+p - zw)gu> (A.19)

—(1+ z)a)) +cw+ B+ Bw) (1 — V[01] (cz +g,,(1— z)))
J> =1 -0?(1-w)?(1-2)g1a
~co(1 = w) (1~ 7z + (1= 2)g22)).

Thus, we can collect the optimal pricing choice as in Proposition 4:

Updated Proposition 4. PAYW is never the preferred pricing policy.

(i)  Low levels of generosity (0 <1< m)

if A¥ < 0 then PAAP is optimal;

if At e [0 ﬁ] and ——=

forA> Af;

2% (w) . . "
|}L+ > 0 PAAP is optimal for A < A* but PAYW-SP

N
if At e [0 ] and 2= (w) " < 0 PAYW-SP is optimal;

if 1X > — PAAP is optimal for a,1< (“’)

azz<w>|
2+ B

> 0 but PAYW-SP for —=—— 2 < 0.

. ) . 1 2(1+By)\.
(i)  Intermediate levels of generosity (m <A< T)
if 1€ [ A*] then PAYW-SP is optimal;
if A ¢ [ﬂ; A%] then PAYW-MP i optimal.

(iii)  High levels of generosity (X2 < 2 < 1): PAYW-MP is optimal.

For an interpretation of these results please cf. to Akbari and Wagner (2020).
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6 Simulation analysis
We run a simulation analysis in our submitted manuscript. The procedure was as follows,

1) Simulate the data for different points of the parameter space,

2) estimate the effect of the misspecifications of CKZ.

To allow reproducibility, the code for data generation and analysis follows as part of this
section.

6.1 Data generation

The data was generated in Mathematica 11.0. The following code generates an Excel
spreadsheet with profit calculations for all combinations of w € {0,.25,.50,0.75}, 1 €
{0,.25,55,0.75,1}, B € {0,1.5,4,6.5,9}, ¢ € {0,.25,.5,.75}, [0.4] € {0,.25,.5,.75}, and z €
{0,.25,0.5,.75} for all pricing schemes, and for our profit functions (6), (17), (54), and (84)
and the adapted profit functions by CKZ (7), (19), (43), (61), (63), (95), and (96).

The profits following our profit functions are calculated by

(1-¢)? (1+42)
PAAP[S 4 w_ 4 A_, C_, ¥y Z_] :=
4 (1+5)
AWPAYW[ G , @y A, €y v, 2.1 3= (A (1-2) (1-¢)*2) /2-cw(1-c7)
1_':12»,/312_j - As 1/(2+[”)
AWPAYWMP[S , @ , A 4, € 4, ¥ , Z_] := (1-0)2 2 (=1+(2+/5) 42 (1-2) &) > 1/ (2+ﬁ)
2 (-1+a+d (244 (1+2)))
e True
AWPAYWSP[Z , @ , A, C_, ¥ , Zz ] 1=
[(1-c)* (55+5) (2-0) -c (2-(1-2+c2) r) @ rearer
(1-¢)? (1-2) (Z+2(2-2) (1- =22)) - —e— s lagas (1. —xe )
2 3 (1-c)2 (1-w) (1-¢) (1-2) 2 3 (1-¢) (1-)
cw(l—;r(cz+§ (1—2) (2+c+—7—21‘_w‘”)))
(1-¢)* (1-w —‘”—sl&&z>3(1 —c”—)
] . e (1-¢) (1-@) 2 3 (1-¢) (1-w)
(T * (1—2) A (; T (1-0)? (-243) (1-w)2)) -
cw (1 -y (c Z+ (1 —z) (c + —f—(_zf;})’i(’:_w) )))
L © True

The profits with the prices derived by CKZ in the correct profit functions are calculated by
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CKZPAYWMPinAW[AZ , @ , A , C 4, ¥ , 2 1=

1
“22(1+82)
2 (-1+2) (1-A(1+B+BA) -w+ (148 (-1+2)) Aw) +

2(c-c(2+B) A+ (e (-1+2) -2) (1+B2) w) Max[c, Min[c+A-c2, o lftec)rw M’]] R

-1+22A+w

22 (1+,B)L) (—1+w) —2c)L(1+B).) (—A+ (—1+A) w) +

(-1+w+2 (2+B+Bw)) Max[c, Min[c+A-c2, c__(M]]Z]

-1+2A+w
CKZPAYWSPinAW[A , @ , A_, € _, »_, Z_] =

((1+2(-2-¢)) (~es =)+ 2 (S-2c(24c) + X (24¢)?)) (1-2) (1-0)+ 252
z(2-ca+ ) (1-0) -c(z (1-cx) o+ (1-2) (1-2 (2+¢) ¥) )

%(-(—1+c)2)t(—1+w)+2c(—1+c~;)w) A>3
2] True

The profits with CKZs profit functions are calculated by

CKZPAYW[S , w_, A, €, v, z_1= (A (1-w) (1-¢)*2) /(2) -cw
CKZPAYWMP[S , @ , A, €_, v, z_ ] =((1-¢)?2a(1-2w (1-2)-221)) /(2 (1-w-221))

—cw+ ((2+2(32-2)) (1-¢)*2(1-w)) /6 xs2
CKZPAYWSP[S , w_, A, €5 7.5 2.1 =7 (x/2) (1-w) (1-¢)*2-cw A>§
e True

Data generation will be performed as follows:

fObs = Flatten[Table[{

PAAP[B, w, A, €, ¥, Z],

AWPAYW[SB, w, A, €, ¥, Z],

AWPAYWMP[3, w, A, ¢, ¥, Z],

AWPAYWSP [, w, A, €, ¥, Z],

CKZPAYWMPinAW[SR, w, A, C, ¥y Z],

CKZPAYWSPinAW([RB, w, A, €, ¥, Z],

CKZPAYW[R, w, A, €, ¥, Z],

CKZPAYWMP [, w, A, ¢, ¥, Z],

CKZPAYWSP [, w, A, €, ¥, Z],

Bs

W,

As

=F)

L)

z}, {w, {0, .25, .50, ©.75}},
{7, {©.0001, .250001, .500001, ©.750001, 1}}, {3, {9, 6.5, 4, 1.5, 0}},
{c, {0, .25, .5, .75}}, {v, {9, .25, .5, .75}}, {z, {9, .25, @.5, .75}}], 5];

Finally, we export the data to an excel spreadsheet.
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Export [NotebookDirectory[] <> "profits_ AW _CKZaw_ CKZ.x1s",

Map [NumberForm[Ne #, {4, 3}] &, fObs, {2}]]

6.2 Data analysis

Data analysis was performed in R 3.6.2. In short, we load the previously generated data and
measure forecast accuracy using different approaches. The final manuscript only makes use of
the MAAPE and iMAPE.

6.2.1 Setup

First, the necessary data and R packages are loaded.

library (dplyr)
library(readxl)
library (tidyverse)
library(knitr)
library (kableExtra)

library (xtable)

Second, the data is loaded, and the variables are renamed.

path <- "\\FILEPATH\\profits AW CKZaw CKZ.xls"

profits <- read excel (path,

col names = FALSE)

profits <- profits %>%

rename (PAAP = X 1,
AWPAYW = X__ 2,
AWPAYWMP = X 3,
AWPAYWSP = X 4,
CKZinAWPAYWMP = X 5,
CKZinAWPAYWSP = X 6,
CKZPAYW = X_ 7,
CKZPAYWMP = X 8,
CKZPAYWSP = X 9,
beta = X 10,
omega = X 11,

lambda = X 12,

194



6.2.2 Measuring the forecast error

Next, different alternatives for measuring forecast accuracy are defined.

imape <- function(a, f) {

oe

>

oe

data <- data.frame(a, f)
filter(a != 0)

data$e <- data$a - data$f

data$p <- data$e / dataSa

mape <- mean (abs (datasp))

mape

maape <- function(a, £f){
aape <- atan(abs((a - f)/ a))
maape <- mean (aape)

maape

smape <- function(a, f) {
ape <- abs((a - f)/((a + £)/2))
smape <- mean (ape)

smape

madmean <- function(a, f){
ad <- abs(a - f)
mad <- mean (ad)
madmean <- mad/ (mean (a))

madmean

smdape <- function(a, f) {
ape <- abs((a - f)/((a + £)/2))
smdape <- median (ape)

smdape
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6.2.3 Calculation of differences and relative differences

Differences between the profits after CKZ and the correct formulation are calculated.

e Calculation of differences --—--———-----—--——- #
profits diff <- profits %>%
mutate (PAYWDiff = AWPAYW - CKZPAYW,
PAYWMPDiffinAW = AWPAYWMP - CKZinAWPAYWMP,
PAYWSPDiffinAW = AWPAYWSP - CKZinAWPAYWSP,
PAYWMPDiffPiCKZ = AWPAYWMP - CKZPAYWMP,

PAYWSPDiffPiCKZ = AWPAYWSP - CKZPAYWSP

oe

>

oe

)
mutate (PAYWRelDiff = PAYWDiff/ (CKZPAYW),
PAYWMPRelDiffinAW = PAYWMPDiffinAW/CKZinAWPAYWMP,
PAYWSPRelDiffinAW =PAYWSPDiffinAW/CKZinAWPAYWSP,
PAYWMPRelDiff = PAYWMPDiffPiCKZ/CKZPAYWMP ,

PAYWSPRelDiff = PAYWSPDiffPiCKZ/CKZPAYWSP)

6.2.4 Calculation of optimal choices

In this step, the calculation of optimal choices for the seller is performed for both of CKZ’s
specifications and the correct specification by finding the maximum profit for each scenario.

profits aw <- tibble (PAAP = profits diffS$SPAAP,
PAYWMP = profits diff$SAWPAYWMP,

PAYWSP = profits diffSAWPAYWSP)

profits CKZ inAW <- tibble (PAAP = profits diff$PAAP,
PAYWMP = profits diffSCKZinAWPAYWMP,

PAYWSP = profits diff$CKZinAWPAYWSP)

profits CKZ own function <- tibble (PAAP = profits diffS$PAAP,
PAYWMP = profits_diff$CKZPAYWMP,

PAYWSP = profits diffSCKZPAYWSP)

AW choice <- colnames (profits aw) [apply(profits aw,1,which.max) ]
CKZ_inAw_choice L= colnames(profits_CKZ_inAW)[apply(profits_CKZ_inAW,1,which.max)]

CKZ own function choice <- colnames (profits CKZ own function) [apply(profits CKZ own
_function, 1,which.max) ]
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This gives us the following interim results. Following the correct specification, we find the

that seller decides in favor of pricing schemes as follows:

table (AW choice) $%>%
kable () %>%

kable styling()

AW _choice Freq
PAAP 1212
PAYWMP 3805
PAYWSP 1383

Using CKZ’s prices in correct profit function would yield the following optimal pricing

decisions:

table (CKZ_ inAW choice) >%
kable () %>%

kable styling()

CKZ_inAW_choice Freq
PAAP 2238
PAYWMP 2782
PAYWSP 1380

Using CKZ’s initial profit functions would yield the following decisions:

)

table (CKZ own function choice) %>
kable () %>%

kable styling()

CKZ_own_function_choice Freq
PAAP 1104
PAYWMP 4160
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CKZ_own_function_choice
PAYWSP

The following tables show differences between the different models:

disagreement inAW <- table(CKZ inAW choice, AW choice)
disagreement inAW %>%
kable () $>%
add header above (c("CKZ in AW", "AW"=3)) $%$>%

kable styling()

CKZ in AW AW
PAAP PAYWMP
PAAP 1212 1026
PAYWMP 0 2686
PAYWSP 0 93

6.2.5 Calculation of forecast error

Now we can define the forecast error for the different setups:

6.2.5.1 CKZ in our profit functions

tabelle <- cbind(
c(
imape (profits diff$AWPAYW, profits diff$CKZPAYW),
maape (profits diff$AWPAYW, profits diff$CKZPAYW),
smape (profits diffSAWPAYW, profits diffSCKZPAYW),

madmean (profits diffSAWPAYW, profits diffSCKZPAYW)

c (imape (profits diffSAWPAYWMP, profits diffSCKZinAWPAYWMP),
maape (profits diffSAWPAYWMP, profits diffSCKZinAWPAYWMP),

smape (profits diffSAWPAYWMP, profits diffSCKZinAWPAYWMP),

madmean (profits diffSAWPAYWMP, profits diff$CKZinAWPAYWMP)

)/
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c (imape (profits diffSAWPAYWSP, profits diff$SCKZinAWPAYWSP),
maape (profits diffSAWPAYWSP, profits diffS$SCKZinAWPAYWSP),
smape (profits diffSAWPAYWSP, profits diffSCKZinAWPAYWSP),

madmean (profits diff$SAWPAYWSP, profits diffSCKZinAWPAYWSP)

colnames (tabelle) <- c("PAYW", "PAYW-MP", "PAYW-SP")

rownames (tabelle) <- c("iMAPE", "MAAPE", "sMAPE", "MAD/Mean")

oo
\
oo

kable (tabelle, digits = 2)

kable styling()

PAYW PAYW-MP PAYW-SP
iIMAPE 0.29 0.24 0.10
MAAPE 0.19 0.21 0.07
sSMAPE 0.20 0.35 0.11
MAD/Mean -0.84 0.08 -1.95

6.2.5.2 CKZ'’s profit functions

tabelle <- cbind(

imape (profits diffSAWPAYW, profits diffS$SCKZPAYW),
maape (profits diffS$SAWPAYW, profits diffS$SCKZPAYW),
smape (profits diff$SAWPAYW, profits diff$CKZPAYW),

madmean (profits diffSAWPAYW, profits diffSCKZPAYW)

¢ (imape (profits diff$AWPAYWMP, profits diffSCKZPAYWMP),
maape (profits diffSAWPAYWMP, profits diffSCKZPAYWMP),
smape (profits diffSAWPAYWMP, profits diffSCKZPAYWMP),

madmean (profits diffSAWPAYWMP, profits diff$CKZPAYWMP)

c (imape (profits diff$SAWPAYWSP, profits diffSCKZPAYWSP),

maape (profits diff$AWPAYWSP, profits diff$SCKZPAYWSP),
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smape (profits diffSAWPAYWSP, profits diff$CKZPAYWSP),
madmean (profits diffSAWPAYWSP, profits diff$CKZPAYWSP)

))

colnames (tabelle) <- c ("PAYW", "PAYW-MP", "PAYW-SP")

rownames (tabelle) <- c("iMAPE", "MAAPE", "sMAPE", "MAD/Mean")

kable (tabelle, digits = 2) %>

oe

kable styling()

PAYW PAYW-MP PAYW-SP
iIMAPE 0.29 6792.04 0.72
MAAPE 0.19 0.36 0.29
SMAPE 0.20 149.04 0.47
MAD/Mean -0.84 3866.55 -14.93
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List of Symbols

The following symbols are a collection and comparison of symbols in Akbari and Wagner (2020), CKZ and this report. The symbols are listed in

order of appearance.

Section 2: PWYW and critical costs

Akbari and Wagner (2020) CKZ This Report Explanation
i i Index of individual consumer
u; u; Consumer i’s utility
T T Consumer i’s consumption utility
Di D Consumer i’s price
Bi Bi Consumer i’s disadvantageous inequity aversion parameter
Vi Vi Consumer i’s advantageous inequity aversion parameter
Tio Tio Consumer i’s perceived fair price
c c Firm’s costs
A A Generosity
Ph Ph Highest possible fair price
Ppaap Ppaap Optimal price in PAAP
PAAP PAAP Pay as asked pricing
AW AW Akbari and Wagner (2020)
Uy Marginal consumer’s utility
7 Consumption utility for the marginal consumer with advantageous inequity aversion
Praap Price in PAAP
7t Critical consumption utility of the marginal consumer
B Disadvantageous inequity aversion parameter
rt Consumption utility marginal consumer with disadvantageous inequity

Tpaap Profits under PAAP
TTpaap Optimal profits under PAAP

b Optimal profits under PAAP with f = 0
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Akbari and Wagner (2020)

This Report

Explanation

Segment I ,yw
Segment ILyw
Segment 11p4yy
Segment I11pyy
Segment [Vp4yy
¢(r)

h(y)
HCKZ

¢ (1)

h(y)
HCKZ

Opayw
Spayw
TTpayw
i

Am

(1-w)
Y1041]
hioa)

ACOMP
BCOMP
*

DCOMP
ECOMP

CKZ
ACOMP
CKZ
BCOMP
CKZ
DCOMP
CKZ,+

Freeloader segment in PAYW (high consumption utility)
Freeloader segment in PAYW (low consumption utility)
Non-buyer segment in PAYW (less fair-minded consumers)
Paying customers segment in PAYW

Non-buyer segment in PAYW (more fair-minded consumers)
Density function of consumption utilities

Density function of advantageous inequity aversion

CKZ’s share of freeloaders

Share of freeloaders

Share of less fair-minded consumers who remain non-buyers in PAYW
Profits under PAYW

Profits under PAYW in CKZ

Profit difference in PAYW between AW and CKZ

Less fair-minded consumers

More fair-minded consumers

Mean of y; in [0,1]

Distribution of y; in [0,1]

Critical cost level above which PAYW cannot be profitable
Auxiliary variable in c*

Auxiliary variable in c*

Consumers optimal price in PAYW

Auxiliary variable in c*

Auxiliary variable in c*

Critical threshold of freeloaders

Auxiliary variable in ¢* for CKZ

Auxiliary variable in ¢* for CKZ

Auxiliary variable in ¢* for CKZ

Critical threshold of costs for PAYW to dominate PAAP
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Section 3: Minimum price

Akbari and Wagner (2020) CKZ This Report Explanation
p p Minimum price
PAYW-MP MP PAYW with a minimum price
rt rt Critical consumption utility that a consumer buys in PAYW-MP
Py pr Perceived fair price whenr; > ¢
p* p* Consumption utility at the minimum price
r r Critical consumption utility for which minimum price equal fair price
Segment I syw-mp Freeloader segment in PAYW-MP (suffering from advantageous inequity)
Segment IE 4y w-mp Freeloader segment in PAYW-MP (suffering from disadvantageous inequity)
Segment 1yyyyap Non-bu_yer segment in PAYW-MP because of disadvantageous inequity aversion
- (less fair-minded consumers)
Segment 112, Ngn-buyer segment in PAYW-MP because of low consumption utility (less fair-
W-MP minded consumers)
Segment 1§ syw-mp Paying customers segment in PAYW-MP (fair price)
Segment I3,y up Paying customers segment in PAYW-MP (minimum price)
Segment Ve vp Non-buy_er segment in PAYW-MP because of disadvantageous inequity aversion
- (more fair-minded consumers)
Non-buyer segment in PAYW-MP because of low consumption utility (more fair-
Segment IVeayw.up minded)éonsu?ners) P 4
T p AYW-MP T p AYW-MP Profits under PAYW-MP
P’ P Optimal minimum price
pre p*e” Optimal minimum price in CKZ
K G Auxiliary variable distinguishing the optimal minimum price for high/low values of
Mp generosity, A
a Auxiliary variable for minimum price
b Auxiliary variable for minimum price
T p Ay W-MP Optimal profits under PAYW-MP
Aﬁ;‘) Auxiliary variable for minimum price when g = 0
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Akbari and Wagner (2020) CKZ This Report  Explanation

nf:fW_MP Profits in PWYW-MP with no disadvantageous inequity aversion
B,ﬁ;o Auxiliary variable for minimum price when =0
Dﬁlfo Auxiliary variable for minimum price when =0
Ph Highest possible fair price
E,\/f,:() Auxiliary variable for minimum price
=0,*
HIE%W—MP Profits in PWYW-MP for CKZ
TTpAYw -MP
pP=o A o
;CKz,* Optimal minimum price in PWYW-MP for CKZ
niKZe p  Optimal profits in PWYW-MP for CKZ
Aup Auxiliary variable for minimum price
Byp Auxiliary variable for minimum price
Dyp Auxiliary variable for minimum price
Eyp Auxiliary variable for minimum price
Fup Auxiliary variable for minimum price
Gyp Auxiliary variable for minimum price
Tpayw—mp  Optimal profits in PWYW-MP
Hyp Auxiliary variable for minimum price
Lyp Auxiliary variable for minimum price
Jup Auxiliary variable for minimum price
Kyp Auxiliary variable for minimum price
Lyp Auxiliary variable for minimum price
Myp Auxiliary variable for minimum price
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Section 4: Suggested price

Akbari and Wagner (2020) This Report  Explanation
PAYW-SP S PAYW with a suggested price
Ds Ds Suggested price
1-2) (1-2) Probability that consumers pay attention to the suggested price
z z Probability that consumers ignore the suggested price
TS Ts Critical consumption utility for which suggested price equal fair price
Segment I ,yw-sp Freeloader segment in PAYW-SP (very high consumption utility)
Segment I8y w sp Freeloader segment in PAYW-SP (high consumption utility)
Segment If ;yy-sp Freeloader segment in PAYW-SP (low consumption utility)
Segment I&4yw sp Freeloader segment in PAYW-SP (very low consumption utility)
a Non-buyer segment in PAYW-SP with high consumption utility (less fair-minded
Segment l1p syw.sp
consumers)
b Non-buyer segment in PAYW-SP with low consumption utility (less fair-minded
Segment Ipayy.sp consumers)
Segment I11§ vy -sp Paying customers segment in PAYW-SP (fair price)
Segment 1112,y sp Paying customers segment in PAYW-SP (suggested price)
Segment 11§ sy -sp Paying customers segment in PAYW-SP (paying consumption utility)
a Non-buyer segment in PAYW-SP with high consumption utility (more fair-minded
Segment IVpyw.sp
consumers)
b Non-buyer segment in PAYW-SP with low consumption utility (more fair-minded
Segment [Veayw.sp consumers)
0Z 0z Share of freeloaders that ignore price suggestion in PAYW-SP
0Lz [ Share of freeloaders that consider price suggestion in PAYW-SP
52 52 Share of less fair-minded consumers who remain non-buyers in PAYW-SP and
$ $ ignore the price suggestion
51~z 51-2 Share of less fair-minded consumers who remain non-buyers in PAYW-SP and
s $ consider the price suggestion
T Ay w.sp Thayw.sp  Profits under PAYW-SP when suggested price is low
T3 ayw._sp mayw.sp  Firm's profits under PAYW-SP when suggested price is high
Ds Ds Optimal suggested price
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Akbari and Wagner (2020)

CKZ

This Report

Explanation

m

gir
922

B,

gia
922
pf,s
ps

Py, s, c<r=p¥
CKZ*

Psa
1CKZ
PAYW-SP,1
TCKZ*
PAYW-SP,1
CKZ
PAYW-SP,2

CKZ*
ps, 2

CKZ*
TTpAYW-sP,2
CKZ*
Ps
Tlpayw-sp,1
z=0
Tpayw-sp,1
*
ps, la
*
ps, 1b
Ay
*
ps, 1
Dy
TTpayw-sp,2
z=0
TpAYw-sp,2
*
Ps,z a
*
ps,Z b

*
Tlpayw-sp
Es
K

Auxiliary variable in PAYW-SP, threshold that determines whether costs, the share

of fair-minded consumers and their fair-mindedness is high
Auxiliary variable in PAYW-SP

Auxiliary variable in PAYW-SP

Fair price in the presence of a suggested price

Utility at the suggested price

Fair price for high consumption utilities

Optimal suggested price in CKZ

Profits under PAYW-SP with suggested price in CKZ
Optimal profits under PAYW-SP with suggested price in CKZ
Profits under PAYW-SP with suggested price in CKZ
Optimal suggested price in CKZ

Optimal profits under PAYW-SP with suggested price in CKZ
Optimal suggested price in CKZ

Profits under PAYW-SP with suggested price

Profits under PAYW-SP with suggested price

Optimal suggested price in CKZ

Optimal suggested price in CKZ

Auxiliary variable in PAYW-SP

Optimal suggested price in CKZ

Auxiliary variable in PAYW-SP

Profits under PAYW-SP with suggested price

Profits under PAYW-SP with suggested price

Optimal suggested price in CKZ

Optimal suggested price in CKZ

Optimal profits under PAYW-SP with suggested price
Auxiliary variable in PAYW-SP

Auxiliary variable in PAYW-SP
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Akbari and Wagner (2020) CKZ This Report  Explanation
G Auxiliary variable in PAYW-SP
H; Auxiliary variable in PAYW-SP
i Minimum feasible 7o 1
/l04] Maximum feasible ¥ 4
I Auxiliary variable in PAYW-SP
Section 5: Profit comparisons
Akbari and Wagner (2020) CKZ This Report  Explanation
1+ 1+ Thr_eshi)ld that separates regions in which PAYW-SP or other pricing mechanism is
optima
AL Al Threshold that separates regions in which PAYW-SP or PAAP are optimal
AL A Threshold that separates regions in which PAYW-SP or PAYW-SP are optimal
7ioh 7ioq Minimum feasible 7o 1]
Vioal Yioal Maximum feasible ¥ 4
pmin pmin Minimum feasible 8
pmaEx pmE Maximum feasible
042 (w) D) Amount of consumers' generosity to its local dependence on consumers' fair
ow 2t dw at mindedness
A; Actual observations (AW's results)
F; Forecast values (CKZ's results)
oKzt Critical threshold of freeloaders when following CKZ’s
ALKZ Auxiliary variable for 955+
BKz Auxiliary variable for 95K+
cikz Auxiliary variable for 95X+
DSkz Auxiliary variable for 95X+
CKZ,+
RE3<A<5  Threshold for optimality
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Akbari and Wagner (2020) CKZ This Report  Explanation
g:i:% Threshold for optimality
0*(z,4,¢) 65K%*(z,¢,1) Threshold for optimality
A ASKZ. Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
B BSKZ. Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
C cSKz. Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
D DSKZ. Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
E ESKZ. Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
pSKz+! Threshold for optimal choice of pricing scheme in CKZ
Ag’,gfc' Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
ng,zc' Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
Dg,’,f,ZG' Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
ng,zc” Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
cggfg” Auxiliary variable in determination for optimal choice of pricing scheme in CKZ
moRZnew s Optimal profits in PWYW-MP
cKznew s Optimal profits in PWYW-SP
Auw Auxiliary variable in determination for optimal choice of pricing scheme
Baw Auxiliary variable in determination for optimal choice of pricing scheme
Daw Auxiliary variable in determination for optimal choice of pricing scheme
Eaw Auxiliary variable in determination for optimal choice of pricing scheme
< I< Auxiliary variable in optimal choice of PAYW-SP vs. PAAP
f< f< Auxiliary variable in optimal choice of PAYW-SP vs. PAAP
9> g> Auxiliary variable in optimal choice of PAYW-SP vs. PAYW-MP
f~ f~ Auxiliary variable in optimal choice of PAYW-SP vs. PAYW-MP
J> J> Auxiliary variable in optimal choice of PAYW-SP vs. PAYW-MP
Faw Auxiliary variable in determination for optimal choice of pricing scheme
Gaw Auxiliary variable in determination for optimal choice of pricing scheme
Hyy Auxiliary variable in determination for optimal choice of pricing scheme
Liw Auxiliary variable in determination for optimal choice of pricing scheme
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Akbari and Wagner (2020) CKZ This Report  Explanation

Mean absolute percentage error, Measure of prediction accuracy of a forecasting
MAPE method
. Mean absolute percentage error excluding 0 actual profits, Measure of prediction
IMAPE .
accuracy of a forecasting method
MAAPE Mean arctangent absolute percentage error
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4. Article 3

Akbari, K., Wagner, U. (2018). Pay-What-You-Want Pricing for Multiple Goods. Conference
Proceedings EMAC 2018. Glasgow (United Kingdom). 29.05.-01.06.2018. (electronic
proceedings USB).
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Pay-What-You-Want Pricing for Multiple Goods

The adoption of the participatory pricing system Pay What You Want (PWYW) changes the
seller’s pricing strategy and the buyer’s position in the purchasing process fundamentally. The
literature in this area has largely focused on a seller offering all of her goods either at posted
prices or at a PWYW system, limiting the applicability of PWYW to low-cost goods. However,
limited attention has been given to the seller’s option of offering only parts of her product port-
folio under participatory pricing, although this is a common approach in the field. In this paper,
we model the seller’s profitability of traditional prices, PWYW and combinations between the
two options. The results of our simulation analysis suggest that if both goods have high costs,
posted prices are the most profitable strategy; if both goods have low marginal costs PWYW is
optimal. If costs of one good are low but medium or high for the other good, combinations be-
tween PWYW and posted prices might also be optimal.

Keywords: Participatory pricing, bundling, modeling

Track: Methods, Modelling & Marketing Analytics
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1. Introduction

Pay What You Want (PWYW) offers an alternative to a seller’s conventional pricing strategy,
and some businesses attribute their success story to the adoption of this pricing system. In this
participatory pricing system, the buyer engages in the price setting and is free to set any
nonnegative price for a good, the seller has to accept this price and has to sell the good to the
buyer (Kim et al., 2009). Most research on this pricing system has focused on a seller offering
the entire product portfolio either under PWYW or at posted prices (PP).

Imagine a seller of two goods (A and B) considering the adoption of a pricing system. She
knows about traditional prices and PWYW. Combining these different systems, there are four
options at her disposal: (i) The seller sets a price for both goods. For each of these goods, the
buyer will decide whether she purchases or does not purchase. (ii) The seller offers both of her
goods under PWYW and, again, the customer chooses for each of these goods to buy or not to
buy. In addition, she sets a price for her purchase. (iii) The seller simultaneously offers A under
PWYW and B under PP. The buyer decides on her purchases and chooses a price for A. Thus,
she is able to offset the price for B against the PWYW price for A. (iv) The seller bundles the
products. She sells A (the basic product) under PWYW and B only if the buyer’s price exceeds a
certain price threshold. The buyer decides whether to buy A or the bundle. Furthermore, she
decides which price to pay for A and whether to accept or even to overbid the price threshold for
the bundle.

In practice, we observe all options (i) — (iv). An example of pure PWYW (i.e., (ii)) is Panera
Bread, a U.S. bakery chain. In 2013, it adopted PWYW pricing in five of its branches. Customers
were free to choose their price for every item on the menu. Conversely, many sellers offer only
parts of their product range under PWYW (https://goo.gl/FgB52e) (i.e., (iii)). A classic example
is the Pakistani restaurant Der Wiener Deewan (www.deewan.at) in Vienna (Riener & Traxler,
2012). This restaurant offers an all you can eat buffet where customers can pay whatever the
like. Yet, a closer look reveals that parts of the restaurant’s product portfolio — the beverages —
are still sold at PP. Further examples for the mix of PP and PWYW are found online where
sellers of digital goods offer the basic version of a bundle under PWYW while additional benefits
are only unlocked if the buyer's price exceeds a publicly announced threshold price
(https://goo.gltHZEzD, https://goo.gl/Pkojh3) (i.e., (iv)). This paper aims to explore the profita-
bility of these different pricing systems and to give advice to sellers on which system to choose
depending environmental conditions (i.e., cost structure, consumer preferences).

2. Model

In a recent study, Chen et al. (2017) model buyers’ reactions to single-product PWYW. Their
model describes how a monopolist will choose between PWYW and PP for one product only.
This paper extends their model and investigates a situation in which the seller’s supply consists
of more than one product. Consequently, she has the four options outlined above at her disposal.
In accordance with Chen et al. (2017), the seller strives for static profit maximization.

2.1. The seller

We consider a market in which a monopolist sells two goods (j € {4, B}), assume a linear
cost structure with marginal costs ¢; and neglect fixed costs. For presentational convenience, the
range of marginal costs is restricted to [0,1] and the following notation is used for the four pric-
ing strategies S outlined above: (i) posted prices (PP); (ii) pay what you want for both products
(PWYW); (iii) combination of PWYW (for A) and PP (for B) (PWYW&PP); if the buyer chooses
both goods (A+B) we assume that this bundle is perceived as an aggregated whole with additive
costs and additive prices; (iv) it will become reasonable later on that bundling makes sense par-
ticularly in the case of a two-tiers product assortment; A is the lower and B the higher tier prod-
uct, A is sold under PWYW and there is a price threshold for the bundle (A+B); it is not possible,
however, to purchase only B. This strategy is called multi-tier PWYW (MTPWYW).
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2.2. The buyers

The market potential corresponds to M consumers. We restrict the analysis to a binary pur-
chase decision (buying or not buying a single unit of the goods). Thus, the consideration set un-
der PP, PWYW, and PWYW&PP corresponds to j € {4, B, (A + B), 8}, under MTPWYW to
j € {A, (A + B),?}; @ denotes no purchase.

In line with Chen et al. (2017) we assume that buyers are inequality averse. In the behavioral
economics literature, the term inequality aversion is defined by the notion that an individual’s
utility does not only depend on her own monetary payoff but also on the payoff of others taking
part in the transaction. More precisely, individuals compare their own payoff to a fair bench-
mark. If their payoff is above this fair benchmark, they will perceive negative feelings because
they are overprivileged. Thus, their utility decreases. If their payoff is below this benchmark,
they feel envious and will again have a utility loss from the transaction (Fehr & Schmidt, 1999).
Such preferences are commonly called Fehr-Schmidt preferences. Various economic experi-
ments, most notably dictator and ultimatum games, have shown that individuals behave in
accordance with these preferences (Eckel & Gintis, 2010).

We apply this behavioral economic model to our case of a buyer-seller interaction with two
goods. Each buyer i has a net valuation r;; for each product j (for reasons of tractability, the
range of r;; is restricted to [0,1]). This net valuation is independent of the seller’s pricing and
describes the buyer’s benefit from consuming j. The buyer’s payoff corresponds the difference
between this net evaluation and the price p;; (again restricted to [0,1]) a buyer pays (ri i~ Di j).
This is the consumer surplus in standard economic theory and will be denoted as acquisition
utility in the rest of the paper (Thaler, 2008). The buyers are inequality averse. Therefore, devia-
tions from the fair benchmark, which in our model is represented by the perceived fair price r;y;,
create disutility:

a) If the price paid (p;;) is lower than the perceived fair price (r;;), the buyer will experience
disutility because this price is perceived as being too low which disrespects the seller offers.
Thus, sufficiently inequality averse buyers can try to minimize this discrepancy by paying
more. Money-wise, however, this inequality puts the buyer in a favorable position. Therefore,
it is refered to as advantageous inequality.

b) If the price paid (p;;) is higher than the perceived fair price the buyer will also experience
disutility from inequality aversion. She feels exploited by the seller because of the price be-
ing too high. Thus, in addition to decreasing the acquisition utility, the high prices will lower
the transaction utility. As this type of inequality puts the buyer in an inferior position money-
wise, it is refered to as disadvantageous inequality (cf. Figure 1).

Formally, buyer i’s Fehr-Schmidt transaction utility wu;; is given by

w; = (ry—py) —Bimax{p; — ri0;, 0} —y; max{ry; — p;, 0} = 0 Vi, j €y
acquisition utility disutility from disutility from
disadvantageous inequality advantageous inequality

where 5; = 0 and y; = 0 measure the buyer’s inequality aversion. The S; parameter specifies

the extent of disadvantageous inequality aversion (bullet point b)), the y; parameter specifies
advantageous inequality aversion (bullet point a)). Higher values represent stronger inequality
aversion. Using the max operator in equation (1) ensures that only one, either advantageous or
disadvantageous inequality, can be positive for a given setting.

The central construct representing the buyer’s perception of fairness constitutes the reference
of a fair transaction — the perceived fair price 7;,; (Chen et al., 2017). To evaluate this price, the
buyer assesses the overall economic surplus of the transaction which is given by her net valua-
tion and the seller’s cost (7;; — ¢;). Then she decides on a fair allocation of this surplus between
herself and the seller. We set 4; € [0,1] to be the fair proportion of the economic surplus a buyer
allocates to the seller and arrive at yp; = ¢; + 4; (rij — c]-) as the fair price, which is also repre-
sented in Figure 1. Note: this implies that the buyer can assess the economic surplus of the
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transaction and that she consequently knows the seller’s costs Disadvantageous  Acquisition

inequality utility

or can approximate them accurately (Chen et al., 2017). 0 | |

Given the corresponding consideration sets (see above) and . 5
— if applicable — the choice of deciding on prices the buyer ~1 i /
maximizes the Fehr-Schmidt utility function (1). Since j might 0 R i .
be equal @, u;; = 0. If a buyer is indifferent between buying ' i '
and not buying, we assume she buys. Furthermore, we assume . - —
that a buyer evaluates the two goods independently of each Figure 1: A buyer's assessment of fairness in with
other. disadvantageous inequality

2.3. The seller’s profits

Due to limitations in space, we can only outline on how we solved the above-stated optimiza-
tion problem analytically.

(i) (PP): the M buyers are confronted with the seller’s prices and decide whether or not to buy
(one of) the products. As Chen et al. (2017) show, the seller — maximizing her profits — will
never choose prices below the buyers’ fair prices. Thus, the buyers will always suffer from
disadvantageous inequality. In particular, she only buys if the sum of the seller’s price and
this type of disutility is smaller than her net valuation (cf. equation (1)). Rearranging terms
we find a linear combination between seller’s costs and prices with 8;, A; as parameters. As
is standard, the seller maximizes her profits (i.e., prices minus costs times units sold) and
such determines optimal prices.

(i) (PWYW): A buyer purchases if her net valuation for a good is higher than the price and the
disutility from inequality aversion. Disadvantageous inequality is not feasible in PWYW, as
the buyer can always set a lower price and increase her utility (Chen et al., 2017). However,
advantageous inequality can result from setting prices below a buyer’s fair price. Buyers
with a low level of advantageous inequality aversion (y; < 1) will always take the good for

a price of zero (i.e., corner solution for optimizing u;; which is linear in p;;). Buyers with
high levels of advantageous inequality aversion (y; > 1) only buy the good if their net val-
uation is higher than their perceived fair price. The seller’s profits result from the aggregat-
ed differences between individual prices paid minus costs for each unit sold.

(iii) (PWYW&PP): The buyer compares her utilities for each of the options in the consideration
set and chooses the one with the highest utility. As in (ii), she purchases A if her net valua-
tion is higher than the price and the disutility from (advantageous) inequality aversion. For
B the situation analytically resembles (i): the buyer purchases if her net valuation is higher
than the price and the disutility from disadvantageous inequality aversion. The buyer will
purchase A+B only if her net valuation is higher than the price for B and the disutility from
inequality aversion. This can be either disadvantageous or advantageous inequality. Corre-
spondingly, we again end up with the same structural situation: (i) the buyer will either pay
a price which is a linear combination between seller’s costs and prices (for A+B) or ((ii) and
low level of advantageous inequality aversion) the seller’s price pg (which resembles to the
freeloader behavior of above) or ((ii) and high level of advantageous inequality aversion)
her perceived fair price for A+B. The seller maximizes her profits by setting the optimal
price for B.

(iv) (MTPWYW): Formally, this is a special case of (iii) with a restricted consideration set (cf.
sub-section 2.2).

3. Setup of simulation analysis

Our objective is to determine circumstances under which each of the above pricing systems is
optimal. Due to the complexity and multidimensionality of the model, we did not obtain a
closed form solution. Therefore, we use numerical methods to solve the seller’s problem. This is
a common procedure in bundling research (Venkatesh & Kamakura, 2003).
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Buyers Seller

T3 [0,1]

For each possible combination of the seller’s costs,  75:[0,1] Z‘;Z [[?)i]]
we simulate her profits of each pricing system. To this /y?_‘ [[83?]] {g;} {g}g} X1 S.(PP,PWYW,
end, we create synthetic heterogeneous buyers which . 1] PWYWEREMIPWYW)

differ in their net valuations ;;, inequality aversion
(B, v:) and assessment of their fair share (4;). We let
them making their purchase decisions, setting their prices and then calculate the seller’s profits.
Next, we choose the pricing system which results in the highest profits for each cost combina-
tion.

The demand side of the market structure postulated above is covered by a 5-dimensional grid
(ra, 75, B, v, A). The left side of Figure 2 shows the parameters’ domains. Within these intervals
discrete values for r4, 5 and A differ by 0.1 increments. Such a type of setup is commonly used
when modeling bundling and participatory pricing.

We examine three domains for both parameters representing inequality aversion (8 and y):
[0,3], [0,7] and [0, 15] (within these intervals we again simulate 11 equidistant interpolation
values). These three domains reflect populations having low, middle and high levels of inequali-
ty aversion. For instance, for y this allows the following interpretation: In the “low” condition,
66% of the consumer have a high level of advantageous inequality aversion (i.e., y; > 1). These
buyers pay their fair price to the seller, while 33% take the product for free. In the “middle”
condition, 80% of the buyers have y; > 1 but 20% are freeloaders. In the “high” condition the
respective percentages are 93% and 7%. These high proportions of a population willing to pay
positive prices are by no means of only theoretical relevance. Riener & Traxler (2012) report
that in their case (the Pakistani restaurant described in section 1) only 0.53% of the guests are
freeloaders.

The supply side spans 484 (11 x 11 X 4) scenarios (c, X cg X S) regarding the seller’s costs
in steps of 0.1 from (0,0) to (1,1) and the different pricing schemes (S) (see right side of Figure
2). For each scenario, prices (pa, pg, Pa+g) Vary in the feasible domain in steps of 0.1. This fea-
sible domain results for prices at and above costs and extends up to 1 (for p4, pg) in PP and
PWYW&PP and to 2 (for p,. g, representing the maximum costs of the bundle) in MTPWYW .
For each of these scenarios, complete enumeration determines optimal prices and seller’s prof-
its. The analysis carried out in section 4 compares the seller’s profits with an optimal price struc-
ture across different pricing strategies for given costs.

4. Optimal Pricing Strategies and Conclusions

In this section, we discuss the findings of the simulation and summarize the results qualita-
tively. The seller’s choice on which pricing strategy to use always depends on prevailing envi-
ronmental conditions. Therefore, we present the results along four dimensions, cost structure
(ca, cg) and inequality aversion (3, y). To facilitate interpretation we provide some intuitive rea-
soning on the interrelations expected.

Intuition 1: When inequality aversion in the population is low, participatory pricing systems
are not likely to be profitable.

In most cases, PP is the optimal pricing system and our results support this finding. This is the
normal case: most sellers do not use participatory pricing systems. However, whenever partici-
patory pricing is optimal, a sufficient degree of inequality aversion is necessary to sustain this
form of pricing. Intuitively, if there are not enough buyers who are willing to pay voluntarily,
revenues will be too low, and the seller is better off setting PP. Thus, the higher the level of ad-
vantageous inequality aversion in the population, the more the participative pricing systems
(PWYW, PWYW&PP, and MTPWYW) become profitable. The second driver of higher profita-
bility of the participative pricing systems is disadvantageous inequality aversion. If more buyers
experience disutility because of the seller’s unfair prices, they will refrain from purchasing un-
der posted pricing. This will lower the seller’s revenues and profits under posted prices, making
participatory pricing systems more attractive as they are not affected by disutility from disad-
vantageous inequality aversion.

Figure 2: Simulated values for the buyers and the seller
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Figure 3 provides “phase diagrams” showing regions of optimality for the different pricing
strategies in a four-dimensional space. The outer dimensions represent the three levels of both
types of inequality aversion — advantageous (outer horizontal-axis) and disadvantageous (outer
vertical-axis) inequality aversion. In each panel I-1X, the horizontal/vertical-axis represents
costs for A/B. For low levels of advantageous and disadvantageous inequality aversion, PP al-
ways dominate participatory pricing systems. The higher the level of inequality aversion in the
population, the more participatory pricing systems become profitable. Furthermore, we find that
the effect of advantageous inequality aversion on the choice of participatory pricing is higher
than for disadvantageous inequality aversion (compare panel 111 and VII in Figure 3). This is in
line with evidence of many examples from practice: participatory pricing crucially depends on
the buyers’ readiness to contribute to the seller (Leon et al., 2012).

Advantageous Inequality Aversion
"low"y < [0;3] "middle"y < [0;7] "high"y < [0;15]
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Figure 3: Phase Diagrams on Relative Attractiveness of the Different Payment Strategies, depending on Se/ler’s Costs and
Level of Inequality Aversion in the Population. Blank regions are not identified by the rather rough simulation approach.

Intuition 2: When inequality aversion in the population is sufficiently high:
a) PP is the most profitable pricing system when costs of both goods are medium to high.
b) PWYW is the most profitable pricing system when costs for both goods are low.
c) PWYW&PP is the most profitable pricing system when costs for one good are low and me-
dium for the other good.
d) MTPWYW is the most profitable pricing system when costs for the basic good A are low

and high for B.

a): If costs are high, every freeloader causes non-substantial costs for the seller which can-
not be compensated by the contributing buyers. Consider Panel I1X in Figure 3: In this case, both
types of inequality aversion are very high. However participatory pricing is still not profitable
for most cost combinations. This is in line with observations in practice: one rarely finds partici-
patory pricing for high-cost products.

b): In the case of low marginal costs for both products, inequality averse buyers will pay
their fair price for each of the goods. Some of the buyers pay prices which are higher than the
seller’s price in PP. In addition, the seller achieves a high market penetration and skims higher
prices. Even if the prices paid are low, the seller still obtains a positive profit from most of them,
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as the costs for each buyer are low. Furthermore, freeloaders will not significantly hurt the sell-
er’s profitability. Panels V, VIII, 111, VI, and IX in Figure 3 nicely replicate these arguments.
Findings are is in line with many PWYW sellers having low marginal costs such as the bakery
Panera bread mentioned in the introduction. Another example is the German news page taz.de
which offers every single article for a PWYW price. Marginal prices for every article are close to
zero. Therefore, PWYW appears to be optimal.

c): If costs for A are low and medium for B, PWYW&PP is the most profitable strategy (cf.
Panels 11, V, VI, VIII, and IX in Figure 3). The seller can achieve high market penetration by
selling A to buyers just as in PWYW. Buyers with a sufficient degree of inequality aversion
(v; > 1) will pay their fair price. However, for B potential freeloaders have to pay the posted
price. Therefore, the seller’s losses from B can be limited. Consider the Pakistani restaurant
from the introduction: at the buffet, every additional eater causes only low marginal costs and
prices are set by the buyer (A). Beverages with typically higher marginal costs are sold separate-
ly for posted prices (B).

d): If costs for A are low and high for B, MTPWYW is the optimal pricing systems (cf. Pan-
els 11, VI, VIII, and IX in Figure 3). MTPWYW dominates PWYW because the negative effect
of freeloaders for B does not take effect, while it still generates higher prices from sufficiently
inequality averse buyers. It is more successful than PWYW&PP because it allows high threshold
prices and as the products are bundled, the buyer evaluates both products simultaneously which
can justify the higher threshold price. It is also more successful than PP prices as the seller
receives different prices from heterogeneous buyers and as some inequality averse buyers pay
more than the threshold price. Thus, the prices payed by some buyers are higher than the opti-
mal price in PP. This is also reflected in practice by Humble Bundle who offers online games in
the basic tier but sets a fixed threshold price for more costly physical goods such as fan t-shirts,
mugs and other merchandise.

Summarising, this research helps sellers to choose the optimal pricing strategy depending on
their costs and the population of their customers. We find that participatory pricing can be more
profitable than PP even when costs are high for parts of the seller’s product portfolio.

However, our research has several limitations and possibilities for extensions: First, we do
not report the optimal prices and threshold prices a seller sets in our scenarios. This is due to
space limitations of this conference paper. Second, we examine independently valued goods and
do not study the effect of complements and substitutes on the buyers’ price setting. Third,
further research should assume more realistic distributions in net valuations and inequality
aversions. Because of the flexibility of the numerical approach, this can be done easily and will
likely result in interesting findings. Fourth, we look at a monopolist only and do not account for
competition in our model. Fifth and finally, every buyer only buys one unit of each good. For
many applications such as restaurants and most immaterial goods such as games and music, this
is a plausible assumption. However, in other industries, e.g., in the retail sector, buyers typically
purchase more than one unit of each good.
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endorse gambled price promotions and are more willing to engage in word-of-mouth when
participating in such a campaign. The effect on customer satisfaction is mixed. (2) The posi-
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1. Introduction

The Sugar Shop is a regional icon in the German city of Heidelberg that sells a wide variety
of sugary confections. When one of the authors was still a child and only had little pocket
money, his schoolmates rumored about the legendary shop, which is stuffed with sweets from
top to bottom. Nonetheless, more than about licorice sticks, wine gums, and chocolate, his
friends reported that the quirky owner determines an item’s price by rolling dice with custom-
ers. The author did not receive this tip exclusively: When Prince William and his wife Kate
visited Heidelberg in 2017, a digital magazine (Kendi-Prill, 2017) asked local citizens which
sights the royals should not miss; the Sugar Shop (Heidelberger Zuckerladen) was ranked in
second place, after the famous Heidelberg Castle.

What differentiates the Sugar Shop from other stores is that, when items are placed on sale,
customers are not offered a fixed discount percentage (e.g., 10% discount). Instead, they are
offered a probabilistic discount amount (e.g., items are free-of-charge for customers who roll
triple sixes). For these promotions, the savings amount is, as the name suggests, vaguely de-

fined at the time of purchase and can differ between customers.

Recent studies have shown that in-store price promotions with unknown rewards (e.g., a
gamble) can have numerous advantages over promotions with fixed outcomes. For example,
companies can achieve the same result with lower costs (Dhar et al. 1995). Furthermore, cus-
tomers tend to prefer discounts with unknown discounts over regular discounts when the ex-
pected value of either discount type is statistically identical (Ailawadi et al. 2014; Goldsmith
and Amir 2010; Mazar et al. 2017).

On the one hand, customers who enjoy the diversion of the promotion or who enjoy gam-
bling per se might find such a promotion appealing or entertaining. Unusual promotions, such
as the one from the Sugar Shop, might be better retained in long-term memory, and shoppers
might come to associate the seller with positive feelings. This outcome can, in turn, engender
higher customer satisfaction and increased word-of-mouth (WOM). On the other hand, gam-
bled promotions inevitably produce winners (e.g., the customer with triple sixes in the above
example) and losers (e.g., the customer who rolls any other number). Thus, a small proportion
of customers can profit from gambled promotions, whereas the majority of customers would
have profited from the fixed outcome promotion. Consequently, gambled promotions can in-
duce feelings of unhappiness or regret. Therefore, the positive experiential effects of the pro-

motion might be mitigated by the outcome of the gamble.
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This paper contributes to the literature by examining how customers perceive price promo-
tions with unknown discounts and whether they transfer their corresponding experiences to

the evaluation of the store and their WOM intention.

The structure of the remainder of this paper is as follows. Section 2 reviews existing re-
search on probabilistic promotions and customer endorsement, section 3 describes two field
studies, section 4 discusses the findings of these field studies, and section 5 concludes.

2. Literature review
2.1 Price promotions with unknown discounts

Although promotions with fixed outcomes are by far the most widely used discount format,
companies are increasingly offering promotions with discounts that are unknown at the time
of purchase (Ailawadi et al. 2014). These promotions involve risk or uncertainty and, thus, of-
fer the customer not only the chance to win a relatively substantial discount, but also the risk

of receiving a relatively low discount, or even no discount.

Most standard economic theories assume a risk-averse decision-maker, in which case a
definite outcome is preferred over a probabilistic outcome when provided with two options
with identical statistical expectations (Kahneman and Tversky 1979). However, some circum-
stances encourage risk-seeking behaviors. The possibility effect of prospect theory holds that
decision-makers overestimate small probabilities and behave optimistically. Decision-makers
prefer large gains with low probabilities over low-to-moderate gains with medium-to-high
probabilities (Kahneman and Tversky 1979; Bar-Hillel and Budescu 1995; Bar-Hillel et al.
2008). Moreover, uncertainty can work positively and motivate consumers when they focus
more on the process of reward pursuit than on the outcome of the promotion (Shen et al.
2015). These (mis)judgments can work in favor of a promotion with unknown discounts and
make such promotions more attractive than they would appear under purely rational consider-

ations.

To date, several studies have confirmed the effectiveness of promotions involving un-
known discounts. Dhar et al. (1995) showed that fuzzily stated discounts in low-stakes and
low-probability situations could result in increased purchase intention and greater interest in
the bargain than comparable promotions with a fixed rebate. Goldsmith and Amir (2010)
demonstrate that initial optimism positively affects the evaluation of uncertainty-based dis-
counts in the same manner that the lottery is evaluated on par with its best possible outcome

when the stakes are low.
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Ailawadi et al. (2014) modeled consumer responses to discounts in which a price reduction
is given conditionally on an event happening after the purchase. Based on conjoint analysis,
the authors identified three groups that vary in their responsiveness to conditional rebates. The
characteristics that distinguish these groups from one another are the level of perceived sav-
ings, entertainment benefits, event involvement, thinking costs, and proneness to gambling.
Compared to fixed price promotions, conditional rebates appear to incur fewer costs to the
seller but yield additional communicational effects. Mazar et al. (2017) demonstrate that prob-
abilistic promotions tend to be more effective at increasing sales than are fixed price promo-
tions with the same expected value because consumers become less price sensitive. Lee et al.
(2019) show that consumers prefer probabilistic price discounts over fixed-price discounts if
they can choose between them. Furthermore, probabilistic promotions seemed to lower the
pain of payment among the consumers. Vries and Zhang (2020) identify uncertain promotions
as powerful incentives for customers. When compared to fixed promotions, consumers more
often choose the promotion that gives an unknown rather than a sure discount. This holds for

both risk-seeking and risk-averse consumers.

Alavi et al. (2015) focus on changes in the internal reference price a customer holds for a
given product. In retailing, rebates are standard, and, over time, customers become less will-
ing to pay the regular price; such customers instead reduce their internal reference price. For
gambled price promotions, i.e., promotions where a game of chance determines the discount,
this adaptation process is less pronounced. Hock et al. (2020) document that promotional
games increase conversion rates and spending when the discount is given before the purchase
in the form of a coupon. Consumers that feel lucky about their win attach a positive feeling to
the promotion and the seller and redeem the coupon more often than customers who receive a

fixed discount coupon.

These price promotions discussed in the literature share a crucial feature: consumers do not
know the discount they receive before buying the product. However, there are considerable
differences in the design of these promotions. One way to think about these price promotions
is across two dimensions. The first describes customer participation. On the one hand, the
consumers can remain passive while the seller or an external event determines the profit. On
the other hand, consumers actively participate in the promotion and take matters into their

own hands by participating in a promotional game.
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The second dimension distinguishes between risk and uncertainty (i.e., whether the proba-

bilities of the outcome of the promotion are known) (Knight 1921). In the case of risky pro-

motions, the probabilities of the outcomes can be assessed exactly before the participation in

the promotion. In this case, the customer and the seller can estimate an expected discount.

They are referred to as risk-involving price promotions. From a seller’s perspective, these

kinds of promotions are not as risky as the law of large numbers ensures that the discounts of

the promotions converge to the expected value for a sufficient number of replications. In case

of uncertain promotions, participants (and sometimes sellers) do not know the probabilities

for the outcomes of the promotion.

This allows us to sort the terms for these kinds of price promotions into four categories:

Risk-involving price promotions with consumer participation: Promotions that are risky
and let the consumer participate in the determination of the discount include promo-
tional games such as the previously mentioned casino games (e.g., dice games or
wheels of fortune). Previously, these kinds of promotions have been termed gambled
price promotions (cf. Alavi et al. 2015).

Risk-involving price promotions without consumer participation: Examples for promo-
tions that are risky but do not engage the consumer are promotions that give a 50:50
chance between getting a discount or not, savings based on the last digit of the receipt
number, or set-ups in which every tenth customer gets the purchase for free. These pro-
motions have been named probabilistic price promotions or uncertain incentives (Shen
et al. 2019). When the consumer has a chance to get the entire purchase for free, such
promotions are termed probabilistic free price promotions (cf. Mazar et al. 2017) or
chance-for-free promotions (Gaertig and Simmons 2020).

Uncertainty-involving price promotions with consumer participation: Promotions
where the outcome is uncertain and that let the consumer participate, such as scratch
cards with an unknown distribution of prizes and promotions that involve the consumer
in the price setting and give a discount contingent on the successful completion of a
task (e.g., hitting basketball free throws). Previous terms for these promotions include
lottery promotions (Dhar et al. 1995), uncertain rewards (Shen et al. 2015), and promo-
tional games (Hock et al. 2020; Fang and Mowen 2009; Briley et al. 2018; Ward and
Hill 1991).

Uncertainty-involving price promotions without consumer participation: Promotions

that are uncertain and do not require consumer participation include promotions where
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the discount depends on the occurrence of an external event (e.g., Germany winning the
football world cup) or promotions where the buyer cannot estimate the outcome proba-
bilities (e.g., a promotion where a consumer can get a discount between 10 and 20 per-
cent but does not know how the actual discount is determined). Previously, these pro-
motions were called conditional rebates (Ailawadi et al. 2014) and random discounts
(Vries and Zhang 2020).

[Table 1]

2.2 Hypotheses development

The extant research has concentrated on pre-purchase metrics of promotions with unknown
consequences. However, like other components in the marketing mix, promotions and prices
can also influence consumer attitudes, intentions, and behaviors, which, in turn, can affect the
firm’s profitability in the long run. Here we consider three potential consequences: entertain-
ment value (H1), customer satisfaction (H2, H3), and WOM intention (H4, H5) for risk-in-
volving price promotions with consumer participation. In this research, we concentrate on
risk-involving price promotions with consumer participation (i.e., gambled price promotions),
as they allow us to control the risk of the unknown outcome and compare it to certain dis-
counts. Moreover, the entertainment value of a promotion that involves the consumer will be
higher than the entertainment value of a promotion without consumer involvement. Our over-

all research model is presented in Figure 1. In the following, we will derive our hypotheses.

[Figure 1]

2.2.1 Gambled price promotions and entertainment value

In contrast to consumers in traditional price promotions, consumers are engaged in the
price setting in gambled promotions. The seller offers the consumer an experience that ac-
tively involves consumers and lets them immerse themselves in a gamble. Such framing
might provide a particular appeal for the participants (Pine and Gilmore 1998). Gambling (a
game of chance) is commonly associated with entertainment, distraction, and leisure (Walker
1992); thus, the primary motivation for gambling might be to have fun rather than to win

money (Francis et al. 2015). This could create entertainment value! on the consumer side

! Note the different definitions of entertainment value in the literature. Pine and Gilmore (1998) characterize
consumer experiences along two dimensions, customer participation (active/passive) and connection (absorp-
tion/immersion). They classify experiences that are passive and absorbing (e.g., watching TV) as entertainment.
Experiences that require active participation and immersion, such as a gambled price promotion, are classified as
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(Fang and Mowen 2009). In a marketing context, the enjoyableness of a promotion with un-
known outcomes is an important success factor (Ward and Hill 1991). Previous studies have
shown that consumers who participate in online sweepstakes value the entertainment compo-
nent of such contests (Gedenk et al. 2001). Furthermore, customers indicate that the task of a
contest might be more important than the prizes themselves (Teichmann et al. 2005). There-
fore, we expect gambled price promotions to yield higher entertainment values than regular

promotions:

H1: Gambled price promotions result in higher entertainment value compared to non-

gambled promotions or non-promotional settings.

2.2.2 Gambled price promotions and customer satisfaction

Over recent decades, customer satisfaction has been established as a central metric in the
field of marketing for researchers and practitioners alike. Ultimately, customer satisfaction
leads to stronger customer loyalty and higher profitability (Barsky and Nash 2003). For com-
panies aiming to manage customer satisfaction, gambled promotions might offer favorable
outcomes. The confirmation/disconfirmation paradigm states that consumers form beliefs and
expectations about the seller’s quality. When the seller meets or exceeds the consumer’s ex-
pectations, the consumer will be satisfied, and, conversely, consumers will be dissatisfied
when the seller underperforms (Oliver 1980; Churchill and Surprenant 1982).

Gambled price promotions might provide a particular appeal for some participants. As dis-
cussed above, gambling is commonly associated with entertainment. Entertainment derived
from a gambled promotion is an option to provide the customer with experiential value. Con-
sumers increasingly focus on a shopping experience rather than on products (Pine and
Gilmore 1998). Through their participation in gambled promotions, consumers undergo expe-
riences in the store and are stimulated. This can improve the perception of the value of the
purchase decision, brand, or company the consumer interacts with (Schmitt 1999). In addition
to the discount that is also provided in case of fixed discounts, a seller that uses gambled pric-
ing offers a second, emotional value component (Gee et al. 2005). Previous research shows
that creating experiential value during a service encounter can increase customer satisfaction
(Yuan and Wu 2008). With a specific focus on entertainment, the extant research has found

that the more positive the evaluation of the entertainment component of a service encounter,

escapist. The other two prototypes of experience are esthetic (passive/immersion) and educational (active/ab-
sorption). However, they note that experience qualities are multidimensional and not mutually exclusive and that
rich experiences encompass all four endpoints of the spectrum. Interestingly, they refer to gambling in a casino
as such a rich experience. In this paper, we use to entertainment value to describe the consumer’s perceived as-
sessment of the experience of a promotion.
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the greater the customer satisfaction (Pantano and Naccarato 2010; S6derlund and Julander
2009). Therefore, the entertainment value is a mediator in the gambled price promotion-cus-
tomer satisfaction relationship. However, there are other explanations that might constitute a

direct effect between gambled price promotions and customer satisfaction.

As the price constitutes a vital dimension of the seller’s performance, extant research iden-
tifies the price as one determinant of customer satisfaction (Martin- Consuegra et al. 2007;
Zeithaml and Bitner 2000; Oliver 1999). To a buyer, a gambled price promotion offers the
possibility to obtain the purchase at a lower price than in non-promotional settings. Thus,
when a gambled promotion is present, the seller can provide a better consumption experience
and exceed the customer’s expectations more easily than in the absence of a promotion. Gam-
bling-prone customers will enjoy participating in promotions that involve risk, and, in turn,
are likely to form more positive associations with the store than are risk-averse customers.
Moreover, customers might capitalize on other promotion-specific benefits. If the promotion
is framed as a game of chance, it might be new to customers (Mazar et al. 2017). As novelty
increases the evaluation of different stimuli (Berlyne 1970), gambled promotions could mean
variety and stimulation for the customer, which increases the preference for such promotions
(Mazar et al. 2017; Sheth et al. 1991). Hence, the expectations for the seller’s service offering
can be exceeded when an innovative promotion is present as compared to when it is not and,
therefore, customer satisfaction should be higher. Furthermore, a positive endorsement of the
promotion might also cause spillover effects in the sense that the store’s attributes are judged
more positively when the campaign is present than when absent (Forgas 1999). Thus, we in-
clude a direct effect and assume partial mediation. Therefore, the following hypothesis is put
forth:

H2: Entertainment value partially mediates the relationship between a gambled price pro-
motion and customer satisfaction with the store; specifically, the higher the entertainment

value, the higher the customer satisfaction.

The different outcomes of a gambled price promotion can leave some consumers to be bet-
ter off than what they expected before participating and others that are worse off than ex-
pected. Buyers whose assessments of the discount are positive will consider themselves to be
(lucky) winners; otherwise, customers will consider themselves to be (unlucky) losers. If as-
sessments are rational, this should even out across all consumers when compared to a non-
risky promotion of the same expected value. However, the evaluation of the results of the

game of chance by the consumers may be subjective (Gilovich 1983; Gilovich and Douglas
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1986), and, therefore, it is not clear who feels like a winner and who feels like a loser. Even
players with sound statistical knowledge are vulnerable to cognitive biases in gambling situa-

tions (Benhsain and Ladouceur 2004).

We, thus, argue that performing above expectations in the gamble will create a “joy of
winning” (Astor et al. 2013; Ding et al. 2005). Consumers who “win” the gamble might be in
a better mood (Smith et al. 2009), and, consequently, evaluate the promotion and the seller
more positively. Therefore, the seller can exceed the customers’ expectations regardless of the
entertainment value of the promotion. Therefore, even when the promotion is not entertaining,

customers might be more satisfied when the discount approval is high.

Reciprocally, consumers who are disappointed by the outcome of the gamble (“frustration
of losing”) (Astor et al. 2013; Ding et al. 2005) will evaluate the promotion and the overall
performance of the seller less favorably. For these customers, the entertainment value might
be a way to distract from the disappointment of not winning the gamble. Therefore, by offer-
ing a higher entertainment value, the seller improves the consumption experience and, con-
sistent with confirmation/disconfirmation reasoning (Oliver 1980; Churchill and Surprenant

1982), the overall performance of the seller will be evaluated more positively.

H3: Discount approval moderates the relationship between entertainment value and cus-
tomer satisfaction with the store, such that under low discount approval, the impact of enter-
tainment value on customer satisfaction will be more positive than under high discount ap-

proval.

2.2.3 Gambled price promotions and WOM intentions

WOM is defined as informal communication among consumers about their experiences
and opinions regarding a seller’s goods or services (Westbrook 1987). Companies often try to
engage consumers in WOM, as this constitutes free marketing to potential new customers. We
argue that gambled promotions provide an opportunity for increased WOM in favor of the

seller.

The relationship between consumer satisfaction and WOM is well documented. Various
researchers have detected a positive relationship between customer satisfaction and WOM
(Swan and Oliver 1989; Schlesinger and Heskett 1991; Holmes and Lett 1977; Roberts 2004).

Among other reasons, consumers share their satisfaction because they want to help their peers
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in finding a suitable product (altruism), want to appear knowledgeable and share useful infor-
mation (impression management), and want to reduce cognitive dissonance (Arndt 1967;
Berger 2014; Dichter 1966). This is also expected in our research.? Therefore,

H4: Higher customer satisfaction results in higher WOM intentions.

In line with the above, the relationship between gambled price promotions and WOM inten-
tion should be sequentially mediated by entertainment value and customer satisfaction. How-
ever, we also find an indication of the effect of entertainment value on WOM intentions. Par-
ticipating in a gamble is likely to evoke arousal and emotions (Gee et al. 2005; Malhotra
2010). Consumers are known to share emotions with others (Heath et al. 2001; Peters and
Kashima 2007). If consumers perceive a price promotion as a stimulating and positively en-
tertaining experience, they, therefore, are expected to share these experiences. As an example,
Lovett et al. (2013) show that the excitement of a brand is associated with more WOM. A sec-
ond argument that supports higher WOM intentions in case of higher entertainment value is
that consumers are more likely to discuss exciting topics that they find interesting; this is be-
cause they do not want to be associated with boringness (Berger 2014; Levy 1959). In line
with this reasoning, consumers are more likely to discuss unusual rather than ordinary prod-
ucts (Berger and lyengar 2013; Berger and Schwartz 2011), and this should also hold for in-
teresting rather than boring promotions. Previous research shows that more differentiated
sellers receive more WOM (Lovett et al. 2013). From a practitioner’s point of view, Sernovitz
(2006 p. 6) writes, “... nobody talks about boring companies, boring products or boring ads”.
Consistent with this reasoning, a higher entertainment value offers more opportunity for the
buyer to talk about something interesting.

Furthermore, previous research suggests an effect of gambled price promotions on WOM
intentions. For example, consumers engage in WOM when they believe that they can convey
useful information to others (Rosnow 1980; Brunvand 1981). They do so because they want
to appear smart or helpful (Berger 2014). When consumers consider gambled promotions as
financially attractive, they should be more likely to recommend the seller that is running such
a promotion as opposed to a seller who does not offer a gambled promotion. In most cases of
gambled promotions, the seller does not communicate the expected value of the gamble. In
contrast, consumers need to assess the attractiveness of a promotion independently. However,

consumers are bad at judging probabilistic concepts. In particular, they tend to overestimate

2 Note that there is also evidence for increased (negative) WOM for every low levels of satisfaction (Ander-
son 1998, Richins 1983). However, in this paper we only account for positive WOM intention.
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small probabilities, such as winning a gamble (Kahneman and Tversky 1979) and, therefore,
the attractiveness of a promotion. Similarly, Babad and Katz (1991) find instances of wishful
thinking. Gamblers predict the occurrence of the desired outcome as more likely than that of
an undesired outcome (Goldsmith and Amir 2010; Shen et al. 2015). Applying this reasoning
to the current setting can, therefore, bias expectations upwards. Thus, the financial attractive-
ness could be overstated and, therefore, gambled promotions might spark more WOM. Conse-

quently, we hypothesize the following:

H5: Entertainment value through customer satisfaction partially mediates the positive re-
lationship between gambled price promotions and WOM intentions.

3. Empirical investigations

The empirical part of this paper reports on two quasi-experimental field studies. Study |
describes a field experiment that compares entertainment value, customer satisfaction, and
WOM intentions of gambled promotions with regular discounts and no discount conditions.
We consider two different distributions of the discount level to test the robustness of our hy-
potheses. While the average discount of a risky price promotion is likely evaluated on eco-
nomic considerations by the seller, its distribution might also matter. Mazar et al. (2017) show
that probabilistic promotions are particularly successful if they include the chance of a 100%
discount. Consumers prefer these campaigns, which leads to increased demand and store traf-
fic. With a fixed mean, however, a 100% discount results in fewer remaining discounts; con-
sequently, a larger proportion of customers might disapprove of their discount. In line with
the above considerations (H3), promotions with more dispersed discount distributions (such
as a 100% price discount) and, therefore, more consumers getting lower discounts, should
lead to more customers being dissatisfied with the outcome of the promotion than in cases
with more uniform distributions. This could, in turn, result in lower customer satisfaction and

WOM intentions in these cases.

Study | was conducted in a candy shop whose buyers spend, on average, ~€10 per visit.
The expected pay-off amounted to 5% in both risk-involving scenarios. Study Il analyzes a
gambled price promotion offered by a large retail furniture chain. The management of this
company designed the campaign and allowed us to interview their customers. This access
made it possible to investigate a high-stakes situation: the promotion offered an expected dis-

count of 10.5% on each customer’s invoice.

236



3.1. Study I: Price promotion with a ‘wheel of fortune’
3.1.1 Method

A small candy shop operating in a central European country served as the setting for Study
I. The owner managed the store and did not hold promotions regularly; thus, gambled price
promotions were entirely novel to this shop. The experiment employed a one-factor (four lev-
els) between-subjects design with promotional campaigns as the manipulated variable; CG1.:
no discount; CG2: non-gambled promotion of 5% discount for all; EG1: gambled price pro-
motion (expected discount: 5%, range: 1-10%); EG2: (gambled) probabilistic free price pro-
motion (expected discount: 5%, range: 1-100%).

Data were collected on the shop’s premises located in a downtown neighborhood of a Eu-
ropean capital at four separate time points. The non-promotional slot began on week 1 (CG1),
and the gambled price promotion began on week 2 (EG1). Then, a two-week period with no
treatment followed in order to minimize spillover effects. During week 5, the candy shop of-
fered the gambled chance-for-free price promotion (EG2). Lastly, a few weeks later, the regu-
lar price promotion with a fixed discount of 5% followed (CG2). To ensure that consumers
did not participate in more than one condition, we used an individual identification code (a
combination of initials and birthday). No extraneous incidents occurred during the study pe-
riod that might have distorted the results of this study.

The gambled promotion was framed as a ‘wheel of fortune’. Similar to roulette, the wheel
carried 30 pockets, and each of these pockets corresponded to a percentage discount (cf. Fig-
ure 2). The assignment of levels of discount to these pockets resulted in an average conces-
sion of 5% under both experimental conditions. However, EG2 assigned a 100% discount to a
single pocket, which was flagged by unique coloring to increase the visibility of that pocket.
Accordingly, the other pockets offered relatively lower markdowns. Comparing EG2 with
EG1 from a customer perspective, EG2 generates very few lucky players who receive high

rebates, while most players only receive low rebates.
[Figure 2]

Research assistants surveyed all customers of this shop during this field study. For CG1,
the questionnaire contained only questions on the general evaluation of the store (customer
satisfaction, WOM intention) and demographics. For the other conditions, the discount cam-
paign was carried out at the cash desk. After the customers made their purchase decision, re-

search assistants explained the promotion in detail (EG1, EG2, and CG2) and invited shop-
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pers to participate in the game (EG1, EG2). Before playing, respondents indicated their antici-
pated pay-off. After spinning the wheel and learning their discount, all respondents completed
a questionnaire soliciting their opinions on the discount obtained, the entertainment value of

the promotion, their satisfaction level, their WOM intention, and demographic variables (age,

gender).

The busy atmosphere at the check-out area motivated the use of single-item scales to meas-
ure all of these variables in a time-efficient manner (cf. Appendix 1). The responses were rec-
orded by itemized five-point rating scales, where 1 represented the most unfavorable evalua-
tion, and 5 represented the most favorable evaluation. Research assistants also collected data
concerning the value of the purchase and the actual discount achieved. We surveyed all cus-
tomers during the observation period. The study included 51 customers in EG1 (29% male),
68 customers in EG2 (24% male), 74 customers in CG1 (32% male), and 34 customers in
CG2 (35% male). The slightly smaller sample size for CG2 was due to a shortened data-col-
lection period. All customers participated in the promotion (EG1, EG2, and CG2).

3.1.2 Results

Descriptive statistics. The upper panel of Table 2 provides descriptive statistics for Study I.
As expected, a substantial discrepancy was found between expected (EG1: 36%, EG2: 21%)
and realized discounts (EG1: 6%, EG2: 3%), the former being significantly higher. Consum-
ers overestimated their expected discount in both experimental conditions. The overall real-
ized discount approximated what had been expected (i.e., 5%). Nevertheless, subjects still
held favorable impressions of the realized discount (EG1: 4.33, EG2: 3.41, CG2: 4.47) for all
experimental conditions that offered a promotion (when compared to the mean of the scale
[i.e., 3]). Previously held expectations seemed to have been discarded in this evaluation as we
did observe a relationship between the objective outcome of the gamble and subjective ap-
proval of the discount: the higher the obtained discount, the higher the satisfaction with the
discount (r = .23, p <.01). Furthermore, there is a promotional effect: Average purchase val-
ues for EG1 (13.57 €), EG2 (17.68 €), and CG2 (12.78 €) outperform their corresponding
benchmark in CG1 (9.23 €) (no discount).

[Table 2]

A preliminary investigation of customer satisfaction and WOM intention in the upper panel
of Table 2 shows consistently higher averages for EG1 and EG2 than for CG1 and CG2. The
entertainment values in EG1 and EG2 are higher than in CG2. Discount approval is similarly
high in EG1 and CG2 but lower in EG2. MANOVAs tests confirmed that these differences
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are statistically significant (cf. Appendix 2). Furthermore, customer satisfaction and WOM
intention were positively correlated with entertainment value (cf. Table 3). This provides ini-

tial support for an effect of gambled price promotions on the endogenous variables.
[Table 3]

Testing the mediation hypotheses necessitates a focus on promotions that offer a discount
(EG1, EG2, and CG2). Our model can be decomposed in a moderated mediation (gambled
price promotion — entertainment value — customer satisfaction, moderator: discount ap-
proval) and a sequential mediation (gambled price promotion — entertainment value —cus-

tomer satisfaction —\WOM intention).

Investigating entertainment value and customer satisfaction (H1-H3). We hypothesized that
entertainment value mediates the effect of a gambled price promotions (with CG2 as a refer-
ence category) on customer satisfaction. Furthermore, we hypothesized a moderating effect of
discount approval on the path between entertainment value and customer satisfaction. To test
for this second-stage moderated mediation model, we used Hayes (2018) PROCESS macro,
Model 14 with 5000 bootstrapped samples (Holland et al. 2017; Preacher and Hayes 2004).

Summary statistics of these analyses are by and large satisfactory (cf. Table 4).

[Table 4]

PROCESS results showed evidence for a significant effect of gambled price promotions on
entertainment value for both conditions (Table 4, rows 1 and 2). The direct effects of gambled
price promotional conditions (EG1, EG2) on entertainment value differ significantly from
those of the fixed discount condition (CG2), but not from each other.

Additionally, controlling for the presence of gambled price promotions, we found a signifi-
cant moderating effect of discount approval on the relationship between entertainment value
and customer satisfaction (Table 4, row 5). When discount approval is low to medium, enter-
tainment value increases customer satisfaction more than when discount approval is high (cf.

Figure 3a).

Since the moderator (discount approval) was continuous, we looked for the turning points
for where exactly, in the absolute value of the moderator, the effect of the mediator (entertain-
ment value) turns from non-significance to significance (for a pre-specified significance level
of 0.05). This is done using the Johnson-Neyman technique (Bauer and Curran 2005; Hayes
2018; Krishna 2016). The turning point from non-significance to significance of the effect of
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entertainment value is 4.36 (cf. Figure 3b). Entertainment value is associated with signifi-
cantly greater customer satisfaction for values of discount approval below 4.36 (measured on
a 5-point scale). When discount approval is greater than 4.36, the differences between cus-

tomer satisfaction at high and low levels of entertainment values are not significant.

The direct effects of gambled price promotions on customer satisfaction were significant,

indicating partial moderated mediation (Table 4, rows 1 and 2).
[Figure 3]

Investigating WOM intention (H4 and H5).

We estimated a serial mediation from gambled price promotion (with CG2 as a reference
category) through entertainment value and customer satisfaction to WOM intention. Direct
effects of entertainment value and customer satisfaction were positive and significant (Table
4, rows 3 and 6). However, the bootstrapping procedure of the PROCESS macro does not ac-
count for the moderation of discount approval on the relationship between entertainment
value and customer satisfaction. Therefore, we assessed the significance of the indirect effects
of the proposed moderated mediation with the corresponding product-of-coefficients tests that
extend the work of Sobel (1982).

For the paths that involve a single mediator, we built on lacobucci et al. (2015). Gambled
price promotion had an indirect effect on WOM intention through entertainment value and

through customer satisfaction (Table 4, rows 8 to 11).

For the sequential mediation, product-of-coefficients tests by Taylor et al. (2008) were
used. We could establish a significant serial mediation for both gambled price conditions (Ta-
ble 4, rows 12 and 13). However, the effect was only marginally significant for the promotion
with more extreme outcomes (EG2). Finally, there was no direct effect of gambled price pro-
motion on WOM intention, indicating full serial mediation with respect to the type of promo-
tion (Table 4, rows 1 and 2).

As a side-note, we add that sociodemographic variables (e.g., gender, age) were not found

to be influential.

3.1.3 Discussion

For customer satisfaction, we find support for our hypotheses. Gambled price promotions
increase the entertainment value (H1). Furthermore, the relationship between entertainment
value and customer satisfaction is moderated by discount approval (H2, H3). When discount

approval is high, the entertainment value is not a driver for customer satisfaction. The high

240



discount approval suffices to achieve satisfaction. However, when discount approval is low,
entertainment drives satisfaction. In other words, the seller can compensate for the low dis-
count approval with higher entertainment values. This offers the seller a possibility to main-
tain high customer satisfaction despite the consumers’ unhappiness with the deal. In sum, par-

tial moderated mediation is established.

With respect to WOM intentions, the positive effect of gambled promotions is mediated by
entertainment value and customer satisfaction (H5). Both, entertainment value and customer
satisfaction (H4) significantly positively influence WOM intentions. However, there is no di-
rect effect of gambled promotions on WOM intentions.

Considering two different distributions of gambled discounts allowed us to observe a poten-
tial constraint for the positive effect of gambled promotions on customer satisfaction and
WOM intentions. When more consumers get lower discounts, and therefore disapprove of the

outcome of the gamble, the positive effects of gambled promotions becomes weaker.

3.2 Study Il: Price promotion using dice

On the one hand, Study Il offers a conceptual replication of Study I (Lynch et al. 2015);
both studies offer a comparable setting regarding the type of promotion. By playing a game of
chance, the customer takes an active role in determining the discount they receive. The result
of the game is random, and the customer can only influence the outcome by playing. On the
other hand, the studies differ in several aspects. First, Study Il considers two experimental
conditions only. Second, with mean article prices exceeding €100, risk-involving promotions
in furniture stores are high-stakes gambles (Wagner and Jamsawang 2012). The high-stakes
situation is a distinguishing feature of Study Il because most research on risky and uncertain
discounts have dealt with hypothetical scenarios or very low pay-off situations (e.g., possible
gains were averaging <€5). Third, the average discount level of 10.5% is higher than the dis-
count level in Study I (5%). Higher stakes and higher discount levels might emphasize the
economic aspects of the promotion over its entertainment value. Fourth, the assessment of the
expected discount might be easier this time®, which might increase the salience of perceived

wins and losses. Fifth, in contrast to the candy shop in Study I, this furniture retailer regularly

3 Assessing the expected value is easier for calculating the average number of points achieved when rolling a
dice three times vs. for a wheel of fortune with 30 pockets.
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offers several kinds of traditional and gambled price promotions. Thus, customers of this re-
tailer might have become more accustomed to gambled promotions, which reduces its nov-

elty. Therefore, this study aims to find limiting conditions for our results in Study I.

3.2.1 Method

The study took place in a large furniture store chain operating in the same central European
country. The experiment employed a one-factor (two levels) between-subjects design with ex-
posure/no exposure to a gambled price promotion as the manipulated variable. Data were col-
lected in an outlet located in a metropolitan area at two separate time points. Customers of the
store who made purchases during the promotional week comprised the experimental group
(EG); those who made purchases 5 weeks later during the non-promotional week comprised
the control group (CG). Both data collection periods were comparable with respect to other

relevant internal or external influences.

The store’s administrative personnel invited customers to participate in a game using dice
after having paid at the check-out. The shoppers rolled three dice and received a discount ac-
cording to the number of points they obtained (e.g., if the three dice showed three, four, and
five points, respectively, shoppers received 3 + 4 + 5 = 12% off the purchase invoice). In
addition to the discount, this campaign was designed to be enjoyable. A moderator contrib-
uted to the inherently event-like character of the promotion (e.g., throwing oversized dice in
public) (cf. Figure 4).

[Figure 4]

Trained research assistants intercepted all customers who participated in the promotion
(EG). Before the dice were rolled, shoppers indicated their expected discount level. After
throwing the dice, the shoppers again answered queries on their discount approval, the enter-
tainment value of the promotion, customer satisfaction, WOM intention, and demographics
(age, gender). Research assistants observed the purchase value and the outcome of the dice

game (i.e., the actual discount achieved).

No promotional events were held in this outlet 5 weeks later, at which point customers
were surveyed again (CG). This time, the questionnaire contained only questions on customer
satisfaction, WOM intention, and demographics. The EG comprised 99 participants (31%
male), and the CG comprised 167 participants (51% male). The sampling plans were a census

in EG and systematic cluster sampling in CG. The smaller sample size for EG was due to the
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fact that not all customers chose to participate in the dice game. This might be due to the cus-
tomer’s time constraints as the participation in the promotion could have included some wait-
ing.

To keep the burden for the participants as small as possible, and to comply with the request
of the manager of the retail chain, we employed single item measures as in Study | (cf. Ap-

pendix 1).

3.2.2 Results

Study Il did not aim at testing the full research model. Analyses are restricted to comparing
outcomes for the gambled promotion (EG) and no promotion (CG). Furthermore, the analyses
of the effects of the gambled promotion on customer satisfaction and WOM intention were

restricted analysis to the EG case, i.e., conditional on entertainment value.

Descriptive statistics: The lower panel of Table 2 provides descriptive statistics for Study
I1. A cursory inspection of the expected discount seems to imply that respondents’ expecta-
tions of the discount (9%) came close to reality (i.e., 10.5%). However, this was the case for
only about one-third of the participants. The large standard deviation is evidence that many
shoppers expressed irrational expectations (either very low [i.e., <3%] or very high [i.e., >
18%]). Given the sample size, the average realized discount corresponds to the probabilistic
evidence (11%). Nonetheless, respondents were pleased with the realized discount (mean
value of 3.91, when compared to the mean of the scale [i.e., 3]). Purchase values were slightly
higher in the experimental condition than in the control condition. However, standard devia-
tions are large throughout because of the wide assortment of items available in this store and

the corresponding diversity of basket values.

In the EG, the average evaluation of the entertainment value (4.11) surpassed (signifi-
cantly) the midpoint of the scale (i.e., 3). A comparison across studies reveals that entertain-
ment values are of the same size. However, customer satisfaction (3.94) is not. Also, oral re-
ports from the research assistants who interviewed customers affirmed a pleasant atmosphere
throughout the event. Thus, some evidence points in the direction of a substantial entertain-
ment value provided by this promotion. Average customer satisfaction was nearly identical in
both groups (EG: 3.94, CG: 3.90); however, the substantial standard deviation for EG and the
weakly significant Kruskal-Wallis test indicate that the distribution of satisfaction between
the two groups was different. Customer satisfaction was more dispersed (i.e., U-shaped) for
the EG but bell-shaped in the CG. A significant Kruskal-Wallis test indicates that WOM in-
tentions were higher in the EG (2.87 on a three-point scale) than in the CG (2.57).
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Investigating customer satisfaction and WOM intentions. PROCESS model 7 (Hayes 2018)
analyzed the proposed moderated mediation. When testing the relevant parts of our model, we
hypothesized that customer satisfaction mediates the effect entertainment value has on WOM
intentions. Furthermore, we hypothesized a significant moderating effect of discount approval
on the relationship between entertainment value and customer satisfaction. This model allows
us to test the effect of entertainment value on customer satisfaction and WOM intention.
Hence, customer satisfaction is both a focal variable for H2 and H3 and a predictor/mediator
for H4 and H5.

PROCESS results did not show evidence for a significant relationship between entertain-
ment value and customer satisfaction (Table 5, row 1). However, the relationship between dis-
count approval and customer satisfaction was significant (Table 5, row 2). The moderating ef-
fect of discount approval (Table 5, rows 3 and 5) on the relationship between entertainment
value and customer satisfaction was insignificant. Furthermore, the relationship between cus-
tomer satisfaction and WOM intention was insignificant (Table 5, row 4). However, we find a

direct effect of entertainment value on WOM intentions (Table 5, row 1).

[Table 5]

3.2.3 Discussion

We did not find support for our hypothesis with respect to customer satisfaction. The effect
of entertainment value on customer satisfaction was insignificant, as was the moderating ef-
fect of entertainment value and discount approval. However, discount approval had a positive
direct effect on customer satisfaction. This points to a potential boundary condition of enter-
tainment value as a driver for customer satisfaction in gambled promotions. For higher ex-
pected discount levels, customer satisfaction is less driven by entertainment value and more

by monetary considerations.

With respect to WOM intentions, we can partially support our hypotheses. While we did
not find an indirect effect of entertainment value on WOM intention via customer satisfaction,
we found a direct effect of entertainment value on WOM intention. This suggests that con-

sumers are more likely to recommend the store when they find the promotion entertaining.

4. Discussion and conclusion

Customer satisfaction. Study | identified a positive effect of gambled promotions on cus-
tomer satisfaction. Furthermore, the entertainment value of the promotion partially mediated

this effect; a promising entertainment value boosted customer satisfaction. Only for very high
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levels of discount approval, entertainment value did not matter. The analyses accounted for
other assessments of the promotion, which did not significantly explain differences in satis-
faction and WOM intention. Remarkably, the gambled price promotion affected customer sat-
isfaction favorably, despite high evaluations of the candy shop throughout all four experi-
mental conditions. Respondents seemed to discover substantial benefits from both gambled

discounts, which transferred into higher satisfaction ratings.

Study Il did not reveal a positive effect for gambled price promotion on customer satisfac-
tion. Nevertheless, the experimental and control group appeared to differ in this respect. The
different distributions of customer satisfaction indicated that both customers who were more
dissatisfied and those who were more satisfied existed in the EG, while satisfaction was bell-
shaped for the CG. Consequently, as a result of the promotional event, more people appraised
the store either very favorably or very badly. This could not be linked to entertainment bene-
fits. However, discount approval had an influence on customer satisfaction. Consumers who
were approving the discount more strongly were also more satisfied with the seller. Yet, with
higher stakes, entertainment value becomes less important for customer satisfaction. Disap-
proving of the outcome of promotion also decreases customer satisfaction. This, in turn, might

imply a need to manage consumers’ assessments of the outcome of the gamble by the seller.

WOM intention: Both studies detected a positive effect of gambled price promotions on
WOM intention. Furthermore, Study | supported the claim that this effect is fully mediated by
the entertainment value of the promotion. In line with this evidence, Study Il discovered that
WOM intention correlated positively with the entertainment value of the promotion. Custom-
ers were more willing to recommend the store when they participated in a game, and espe-
cially when they considered the game enjoyable. These results underline the positive effects

of gambled price promotions in terms of favorable communication by WOM.

Interestingly, these findings align well with recent evidence on promotions with unknown
discounts. Hock et al. (2020) show that consumers are more likely to buy when they receive
an uncertain discount before making a purchase decision. Perceived luck of getting the dis-
count (which might be similar to discount approval) and store affective attitude (which is
closely linked to hedonic purchase evaluations such as perceived entertainment) increase con-

version rates and spending.

General marketing implications. The results of the two studies vary in detail; however,
they are consistent in three main findings: (1) Shoppers endorsed gambled price promotions.

Overall, customer satisfaction and WOM intention were higher when conducting a gambled
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price promotion. Furthermore, people spent more money in the presence of a risk-involving
campaign in both studies; (2) Entertainment benefits were found to be drivers of the success
of a gambled price promotion; and (3) Customers who believe that they won the game (i.e.,
who approve of the discount) are more satisfied. However, this assessment is far from objec-
tive. The consumers experienced difficulties in the assessment of probabilities and the out-
comes of the game. Instead, in low stake contests, consumers did not seem to care much about
the result but rather enjoyed gambling for its own sake. In the high-stake promotion, the ob-
jective outcome did not influence WOM intentions. However, subjective evaluations were

linked to customer satisfaction.

Being products of field experiments, the studies show high external validity and are based
upon realistic samples. The candy shop of Study | primarily targeted wealthier and older cus-
tomers. The management of the furniture chain of Study Il successfully addressed mass mar-
kets rather than niches, which permits the result to be generalized to more diverse popula-

tions, at least in the country of investigation.

Managerial implications. Like operating a casino and relying on probability laws, risk-in-
volving price promotions pose no real risk to retailers if they conduct a sufficient number of
replications of the gamble. The odds must be designed in accordance with the margins for the
business or the allowances granted by the manufacturers. Taken together, this new element of

the promotional mix appears to be a relatively inexpensive but efficient marketing instrument.

Retailers are encouraged to focus on the entertainment quality of the campaign, especially
when running a low stake gamble. Our research suggests that increasing the entertainment or
experiential quality of shopping by extending the fun nature of the promotional campaign
(e.g., throwing the dice in a public setting) is beneficial for the seller (e.g., Pine and Gilmore
1999). Anecdotal evidence from personal interviews with retail managers and consumers sup-
ports this view. The CEO of the furniture retail chain endorsed such views by indicating that
he believed that customers enjoyed the games for the sake of playing a game rather than for
the potential discount. Such a characteristic engenders positive responses in customers during
and after the promotion, even when they are not among the lucky winners. Content issues,
such as perceived time pressure (i.e., the time available for the respective shopping task),

might be of importance.

In high stake contexts, the seller should seek to alleviate the grief of some customers who

feel that they have lost in the game. A remedy to this problem might be to have more consum-
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ers “winning” in the game. On the one hand, this could be achieved by paying higher dis-
counts. However, this is costly. On the other hand, we observed that customers’ assessments
of the discount could be considered as not very rational. Perceiving an outcome as “satisfac-
tory” or “unsatisfactory” appeared to be subjective. Therefore, sellers should engage in the
framing of the outcome of the promotion and try to influence the subjective assessments of
discounts selling all outcomes as “wins”. Furthermore, recent findings have identified bound-
aries for risk and uncertainty involving price promotions. When consumers focus on details of
a gamble or promotion rather than the big picture of the promotion, they have a stronger pref-
erence for risky and uncertain gambles (Duke et al. 2018). Therefore, more entertaining pro-
motions that focus on the aspects of the game rather than the discount might be more promis-

ing.

Limitations and future research. This paper reported the results of two field studies. Study
Il replicated and extended Study I; by using a distinct retail category, a high stakes situation, a
different framing of the campaign, and a divergent format (in particular, the 100% discount
option in Study I). Furthermore, customers in Study Il might have been more familiar with the

type of promotion than customers in Study I.

The field study design limited the refinement of internal validity, and the complete control
of many other potential drivers of customer approval of the store could not be established.
The nature of field studies also accounts for the lack of a random assignment of subjects to
different experimental conditions and for the moderate sample sizes. This limitation offers av-
enues for future research to utilize laboratory settings for better control of conditions. Further-
more, the constraints of the cooperation partners limited our research design to a brief ques-

tionnaire and, therefore, to single-item measures.

This paper investigated two specific frames of gambled price promotions (i.e., ‘wheel of
fortune’ and dice game). Clearly, many alternative settings are possible. Managers might in-
crease the gambling aspect of the promotion. As an example, scratch cards or a slot machine
could be perceived as even more amusing than spinning a wheel or rolling a dice. When
matching symbols determines the discount to be achieved, shoppers might even experience
losses that are construed as a near-win (e.g., two matches but one mismatch), as described by
Gilovich and Douglas (1986). Furthermore, other types of promotions with unknown dis-
counts could be investigated. Some retailers run promotions where the discount is determined
by external events (Ailawadi et al. 2014) or given without active consumer participation (e.g.,

every 10" customer receives a discount von 100 percent). Future research could investigate
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such kinds of framing effects and to manipulate the entertainment value of the promotion ex-

perimentally.

This paper examined gambled promotions that are genuinely risky in giving each partici-
pant the same objective expected discount. As an alternative, the seller could add a skill-based
component in the promotion. This could be achieved by incorporating a low-to-moderate dif-
ficulty ball game (e.g., scoring a goal, hitting a target) or card game (e.qg., blackjack). Con-
sumers who are provided with an unknown reward for performing a specific action are more
likely to engage in repeat purchases (Shen et al. 2019). Further studies regarding the role of
the degree of consumer participation on customer satisfaction and WOM intention would be

worthwhile.

Previous studies have found that price promotions hurt brand loyalty (Gedenk and Neslin,
2000). As customer satisfaction is an important antecedent of loyalty (Oliver 1999), increas-
ing customer satisfaction through gambled price promotions might help to mitigate the nega-
tive effect of price promotions on store loyalty. Further research should be carried out to es-

tablish these potential downstream implications.

There are also contributions that point to boundary conditions of promotions with unknown
consequences. Consumers might reject these offers because they are reactant (Bertini and
Aydinli 2020), because they want to maintain their freedom of choice (Briley et al. 2018), or
because they engage in cognitive decision making (Laran and Tsiros 2013). Further research

might investigate how these aspects influence customer satisfaction and WOM in this context.

Finally, investigating the long-term effects of such gambled promotions are likely to yield
thought-provoking inquiries in this area.
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Appendix 1: Measurement and operationalization

Construct Operationalization
Discount approval | am satisfied with the obtained discount. @
Expected discount What discount do you expect from the promotion?
Realized discount Observed by a research assistant
Purchase value Invoice amount observed by a research assistant ©

I consider the [wheel of fortune/dice] promotion to be

Entertainment value ()
entertaining.

Customer satisfaction | am satisfied with [name of the seller]. (¥

WOM intention I will recommend [name of the seller] to others. @
Age Please indicate your age.

Gender Observed by a research assistant

@ 5-point rating scale: 1 — do not agree, 5 — completely agree

@ Response in %

® In€

@ 5-point rating scale: 1 — do not agree, 5 — completely agree (Study )
3-point rating scale: 1 — no intention to engage in WOM, 3 — intention to engage in
WOM (Study II)

Appendix 2: MANOVA of experimental condition on entertainment value, discount ap-

proval, customer satisfaction, WOM intention

System- Pillai’s trace = .28 Fe, 206 = 6.13 p<.01
level
Dependent Entertainment Discount Customer WOM
variable value approval satisfaction intention
Omnibus F2,150 p-level | F2150 p-level | F2 150  p-level | Fz 150  p-level
test 5.03 <.01 12.60 <.01 8.04 <.01 4.37 .01
p-level for Tukey HSD pairwise comparisons
EG1 EG2 EG1 EG2 EG1 EG2 EG1 EG2
EG2 .63 <.01 .09 43
CG2 <.01 .04 90 <.01 <.01 .05 <.01 A1
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Consumer participation

No consumer participation

Risk

game of dice, wheel of fortune)

Gambled price promotions (e.g., a

Probabilistic price promotions (e.g., 0%
discount with 50% probability, 50% dis-
count with 50% probability)

Probabilistic free price promotions /
Chance-for-free promotions (e.g., 0% dis-
count with 75%, 100% discount with 25%)

Uncertain incentives

Uncertainty

Lottery promotions (e.g., scratch cards)

a task)

selecting one of three doors)

Uncertain rewards (e.g., completing of

Promotional games (e.g., scratch cards,

Conditional rebates (e.g., purchase for free
if Germany wins the Soccer World Cup)

Imprecisely stated discounts (e.g., random
numbers generate the discount)

Random discounts

Table 1: A classification of promotions with unknown discounts
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Expected discount (%) Realized discount (%) Entertainment value Purchase value (€)
Study | " M SD M SD M SD M SD
EG1 ol 36 41 6 4 4.31 .85 13.57 12.22
EG2 68 21 37 3 12 4.16 1.20 17.68 15.34
CGl1 74 9.23 8.82
CG2 34 5 5 3.53 1.19 12.78 12.76
Discount approval Customer satisfaction ) WOM intention @
EG1 4.33 1.08 4.96 20 4,91 45
EG2 3.41 1.43 4.75 .61 4.78 .60
CGl1 4.59 1.11 4,58 1.09
CG2 4.47 .75 4.50 .66 4.53 .79
Study |1 n Expected discount (%) Realized discount (%) Discount approval ® Purchase value (€)
EG 99 9 6 11 3 3.91 1.24 201.52 338.72
CG 167 181.33 272.23
Entertainment value Customer satisfaction WOM intention @
EG 411 .82 3.94 1.20 2.87 34
CG 3.90 34 2.57 .62
KW ®@ KW=3.66 p=.06 KW=17.91 p<.01

EGL1: prob. discount (average: 5%, range: 1-10%), EG2: prob. discount (average: 5%, range: 1-100%), CG1: no discount, CG2: det. discount 5%

EG: prob. discount (average: 10.5%, range: 3-18%, CG: no discount)

@ 5-point scale
@ 3-point scale
® Kruskal-Wallis test

Table 2: Descriptive statistics (Study I, 1)
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Correlations

Customer satisfaction

WOM intention

Study |
(EG1,EG2)®

Study 11
(EG)®@

Entertainment

value

420 p<.01

05®  p=.63

270 p<.01

32 p<.01

(M EG1: prob. discount (average: 5%, range: 1-10%), EG2: prob. discount (average: 5%, range: 1-100%)

@ EG: prob. discount (average: 10.5%, range: 3—-18%)

@) Pearson correlation coefficient

@ Spearman’s rank correlation coefficient

Table 3: Preliminary investigation of the correlation between entertainment value and
customer satisfaction and WOM intention (Study I, 1)
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Model 6 / 14 Entertainment value Customer satisfaction WOM intention row #
Coefficient @ t p Coefficient @ t p Coefficient @ t p
Direct effects
EG1® .80 3.10 <.01 40 3.51 <.01 .05 45 .65 1
EG2® .60 2.47 .02 25 2.18 .03 .04 43 67 2
Entertainment value .29 3.37 <01 A1 3.16 <.01 3
Discount approval 21 2.17 .03 4
Discount x Entert. ® -.05 -2.10 .03 5
Customer satisf. .53 6.59 <.01 6
R?=.07 R?=.20 R?=.36 7
F2150=5.02 p<.01 Fs.147=7.25 p<.01 F4,148=21.04 p<.01
Indirect effects

Coefficient z p
EG1—Entertainment—WOM intention ) .09 2.30 .03 8
EG2—Entertainment—WOM intention ) .07 1.74 .06 9
EG1—Satisfaction—WOM intention ¥ 19 3.07 <.01 10
EG2—Satisfaction—WOM intention ¥ .10 2.05 .04 11
EG1—Entertainment—Satisfaction—WOM intention © .05 2.16 .03 12
EG2—Entertainment—Satisfaction—WOM intention © .04 1.97 .05 13

D Reference category: 5% discount (CG2); EG1: prob. discount (average 5%, range: 1-10%), EG2: prob. discount (average 5%, range: 1-100%)
2 Non-standardized regression coefficients

4) z-value calculated with a product-of-coefficients test according to lacobucci et al. (2015)
% z-value calculated with a product-of-coefficients test according to Taylor et al. (2008)

(
(
@) Mean centered
(
(

Table 4: Results from moderated mediation analysis (Study ).
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Model 7 Customer satisfaction WOM intention row #
Coefficient @ t p Coefficient @ z p
Direct effects
Entertainment value .04 .26 .79 1.10 2.80 <01 1
Discount approval 23 2.37 .02 2
Discount approval x Entertainment value @ 22 1.79 .08 3
Customer satisfaction 34 1.38 A7 4
R?=.10 Mc Fadden R?=.14
F3.95=3.55 p=.02 Omnibus y,*=10.57 p=.01

@) Non-standardized regression coefficients
@ Mean centered

Table 5: Results from moderated mediation analysis (Study I1).
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6. Summary in English

The participation of the consumer in the price determination process stands out as one of the
most innovative and interesting developments in pricing in recent years. It was not until the
early 2000s that researchers considered participative pricing worthy of scholarly attention.
Driven by the new possibilities of online pricing and some very successful offline examples,
several studies have begun to examine how these pricing mechanisms work from the
perspective of a firm as well as that of consumers. This dissertation seeks to shed light on two
approaches to engaging the consumer in pricing — the participative pricing scheme ‘pay-what-

you-want’ (PWY W) and the pricing tactic ‘gambled price promotions’.

The dissertation consists of four articles. The purpose of Article 1 is to develop a model that
consistently portrays consumer behavior in PWYW. Furthermore, it aims at understanding the
conditions under which the seller can operate profitably when using PWYW. Furthermore, it
seeks to explain the circumstances under which the seller can increase profits by introducing a
suggested and a minimum price. The article is a commentary on Chen et al. [Marketing Science
36(5):780—791 (2017)] who published a model to describe consumer behavior under PWYW
pricing. Article 1 identifies inconsistencies in Chen et al.’s model and points to a new segment
of consumers who were previously unconsidered. These consumers are characterized by a
decision not to buy a good under a PWYW pricing policy, even if they can get it for free, and
are not very averse with respect to advantageous inequity. Second, the paper incorporates the
effect of disadvantageous inequity aversion on PWYW with the minimum price. The paper
offers updated guidelines on how a seller should choose the optimal pricing policy and shows

that revised results differ considerably compared to those of Chen et al. (2017).

Avrticle 2 contains a research report with additional analyses on the modeling of PWYW. In
addition to the content-related aspects that emerge when modeling PWYW, this technical report

provides details on the mathematical aspects and the derivations of the model in Article 1.

Most previous models on PWYW have investigated a buyer-seller interaction with a single
product. Article 3 models PWYW for two goods. In this paper, the seller’s profitability under
traditional prices, PWYW, and combinations between the two options is modeled. The results
of a simulation analysis suggest that if both goods have high costs, posted prices are the most
profitable strategy; if both goods have low costs, PWYW is optimal. If the costs of one good
are low but medium or high for the other good, combinations between PWYW and posted prices

might also be optimal.
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Article 4 deals with consumer behavior in gambled price promotions. This type of rebate policy
allows the consumer to participate in determining the price without having the opportunity of
directly influencing the price. Instead, the consumer plays a promotional game, and the result
of this game determines the final price. This article examines gambled price promotions framed
as in-store events and their impact on two consequences of such campaigns: customer
satisfaction and word-of-mouth intention to endorse the retailer. The hypotheses postulate a
positive relationship between gambled promotions and both, customer satisfaction and word-
of-mouth; and that this relationship is mediated by the entertainment value of the promotion.
Also, discount approval is expected to moderate the entertainment value-customer satisfaction
relationship. These hypotheses were tested in two field experiments; one in a candy store and
the other in a furniture retail store. Three main findings emerge from this study: (1) Customers
endorse gambled price promotions and are more willing to engage in word-of-mouth when
participating in such a campaign. The effect on customer satisfaction is mixed. (2) The positive
effects of such promotions are mediated by their entertainment value to shoppers. (3) When
customers are unhappy with the discount received, entertainment value could compensate and

ensure high customer satisfaction in a low stake setting.
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7. Summary in German

Die Beteiligung von Konsumenten am Preisfindungsprozess kann als eine der innovativsten
und interessantesten Entwicklungen in der Preispolitik der letzten Jahre bezeichnet werden.
Angetrieben von den neuen Mdglichkeiten der Online-Preisgestaltung und einigen sehr
erfolgreichen  Offline-Beispielen haben Autoren verstarkt untersucht, wie diese
Preisbildungsmechanismen sowohl aus der Perspektive eines Unternehmens als auch aus der
Perspektive der Konsumenten funktionieren. In dieser Dissertation werden zwei Ansétze
beleuchtet, die den Konsumenten in die Preisgestaltung einbeziehen: das partizipative
Preissystem ,,Bezahle was du willst® (engl. "pay-what-you-want" (PWYW)) und die
Preisgestaltung von Preisaktionen mit Gliickskomponente (engl. "gambled price promotions").

Die Dissertation besteht aus vier Artikeln. Artikel 1 entwickelt ein mikrodkonomisches Modell,
das das Konsumentenverhalten unter PWYW-Bedingungen konsistent abbildet und es
ermoglicht, die Bedingungen zu verstehen, unter denen der Verkaufer mit PWYW profitabel
wirtschaften kann. Der Artikel erldutert, unter welchen Rahmenbedingungen ein PWYW-
Verkaufer seine Gewinne mit der Einfihrung von Preisempfehlungen und Mindestpreisen
steigern kann. Der Artikel ist ein Kommentar zu Chen et al. [Marketing Science 36(5):780-791
(2017)], die ein Modell zur Beschreibung des Konsumentenverhalten unter PWYW-
Preisgestaltung veroffentlicht haben. In Artikel 1 dieser Dissertation werden Inkonsistenzen des
Ursprungsmodells aufgezeigt. Der Artikel definiert ein neues Konsumentensegment, das bisher
unbertcksichtigt blieb. Diese Verbraucher zeichnen sich dadurch aus, dass sie sich bei einer
PWYW-Preispolitik nicht fur einen Kauf entscheiden, auch wenn sie diesen kostenlos tatigen
konnen und das obwohl ihre Fairnesspréaferenzen niedrig sind. Des Weiteren beriicksichtigt der
Artikel die Auswirkung von Fairnesspraferenzen, wenn der Verkdufer PWYW mit einem
Mindestpreis anbietet. Der Beitrag bietet aktualisierte Empfehlungen, wie ein Verk&ufer die
optimale Preispolitik wahlen sollte, und zeigt, dass sich die revidierten Ergebnisse im Vergleich
zu denen von Chen et al. (2017) betréchtlich unterscheiden.

Artikel 2 ist ein Forschungsbericht mit zusétzlichen Analysen zur Modellierung von PWYW.
Zusétzlich zu den inhaltlichen Aspekten, die sich bei der Modellierung von PWYW ergeben,
enthélt dieser Bericht Einzelheiten zu den mathematischen Aspekten und den Herleitungen des

revidierten Modells aus Artikel 1.

Die meisten bestehenden Modelle zu PWYW untersuchen eine Kéufer-Verkaufer-Interaktion

mit einem einzelnen Produkt. Artikel 3 modelliert PWYW fir zwei Produkte. In diesem Artikel
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wird die Profitabilitat eines Verkaufers analysiert, der zwischen PWYW, festen Preisen und
einer Kombination der beiden Optionen wéhlen kann. Die Ergebnisse der Simulationsanalyse
legen nahe, dass, wenn beide Guter hohe Kosten haben, feste Preise die rentabelste Strategie
sind; wenn beide Guter niedrige Kosten haben, PWYW optimal ist und wenn die Kosten des
einen Gutes niedrig sind, aber die des anderen Gutes mittel oder hoch, eine Kombination

zwischen PWYW und festen Preisen optimal ist.

Artikel 4 befasst sich mit dem Konsumentenverhalten bei Preisaktionen mit Glickskomponente.
Diese Art von Rabatt ermdglicht es dem Verbraucher, sich an der Festlegung des Preises zu
beteiligen, ohne die Mdglichkeit zu haben, den Preis direkt zu beeinflussen. Stattdessen spielt
der Verbraucher ein Glucksspiel, und das Ergebnis dieses Spiels bestimmt den Endpreis. Die
Hypothesen  postulieren eine positive Beziehung zwischen Preisaktionen mit
Glickskomponente und sowohl der Kundenzufriedenheit als auch der Mund-zu-Mund-
Propaganda; und dass diese Beziehung durch den Unterhaltungswert der Preisaktion mediiert
wird. AulRerdem wird erwartet, dass die Hohe des erspielten Gewinns die Beziehung zwischen
Unterhaltungswert und Kundenzufriedenheit moderiert. Diese Hypothesen wurden in zwei
Feldversuchen getestet, in einem SuRwarengeschaft und in einem Mdobelhaus. Aus der Studie
konnten drei Ergebnisse abgeleitet werden: (1) Kunden beflirworten Preisaktionen mit
Gluckskomponente und sind eher bereit, Mund-zu-Mund-Propaganda zu betreiben, wenn sie
an einer solchen Preisaktion teilnehmen. Die Effekte auf die Kundenzufriedenheit sind
gemischt. (2) Die positiven Auswirkungen solcher Preisaktionen werden durch ihren
Unterhaltungswert fir die Kaufer mediiert. (3) Wenn Kunden mit dem erhaltenen Rabatt
unzufrieden sind, kann der Unterhaltungswert die Unzufriedenheit mit dem Gewinn kaschieren

und eine hohe Kundenzufriedenheit trotz niedriger Gewinne sicherstellen.
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