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Abstract: After the initial free phase, platform will try to charge some or all users to compensate
costs or increase profitability. In order to analyse the influence of the psychological cost on the
choice of the charging method for the platforms, a basic model is constructed. Then the selection of
the supplier is analyzed through static game and the dynamic game under the monopoly and
duopoly respectively. For monopolists, if only one charging method can be choose, the usage
charges will be choose when the psychological cost is low, else it will choose membership charges.
If the supplier can choose both methods simultaneously, the option to provide two charging
methods at the same time will obtain higher profits. In a duopoly, one firm uses membership
charges and the other uses usage charges whether it is static game or dynamic game.

1. Introduction

After the platform has successfully achieved the goal of "getting both parties to the deck™ after
the initial free phase, it will try to charge some or all users to compensate costs or increase
profitability. For example, in 2017, Tencent's social network revenue reached 8 billion dollars, an
increase of 52% over the previous year; Jingdong Mall's Plus members in September 2018 had
exceeded 10 million, becoming the largest paid member group in China's e-commerce industry;
Netflix already has more than 130 million paid members worldwide. Faced with users who are
accustomed to various products such as free chat, shopping, and audio-visual content on the Internet,
the platform's choice of pricing mode directly affects its own survival and development space.

There are two general pricing modes of the platform. These modes are membership fee, where
up-front payment allows unrestricted use, and transaction fee, where payments are tailored to use.
How the platform chooses between the two pricing modes depend on the user's response to different
pricing modes. Different from the membership fee mode, each time the user pays an additional
psychological cost in the transaction fee mode. How the psychological cost affects the selection of
the platform's pricing mode is concerned by platform operators.

The initial focus on the platform market stems from its special pricing mode. Rochet and Tirole
(2003) proposed the concept of a two-sided market and defined it in terms of price structure; further
research also specifically discussed the different effects of membership fee and transaction fee [,
The main purpose of the two-sided market theory's attention to the price structure is to explain the
mechanism of the inclining price structure in markets with cross-network externalities. Armstrong
(2006) indicate that due to the existence of cross-network externalities, platform often develop
lower price (sometimes free or even negative price) in order to allow that side to accumulate as
many users as possible, and to improve the utility of users on the other side through cross-network
externalities, so that higher prices can be set on the other side to obtain profits (. Initially, the
platform can only choose a unified tilted price structure under the assumption of no difference users.
In reality, users are obviously more complicated, and the original subsidy can also become the
platform’s profit source. Some researchers have noticed the impact of pricing modes on the benefits
of all parties. Chen Peng, Xiong Li, and Yang Lu (2018) used computer simulation technology to
study the changes in user utility when digital content platforms adopt a membership pricing model,
a transaction pricing model, and a combination, indicating that mixed pricing modes are more in
line with users profit maximization ©*!. Xia Dejian and Wang Yong (2018) specialize in pricing
modes based on transaction fee, further distinguishing three different types of fee according to
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transaction volume, transaction amount, and number of transactions, and discuss the impact of their
combination on prices and the profits of all parties ™. Liu Weigi and Zhang Su (2017) set a case
where there is only a membership fee and no transaction fee when studying the pricing issue of
platform mergers &,

The research on platform pricing mainly focuses on the level of charging, and rarely pays
attention to the pricing mode. As the level of psychological cost changes, the user's tendency to
choose between the two pricing modes will change, and the pricing mode of the product provider
will also change accordingly. The theory of psychological accounts is an important concept in
behavioral economics. Thaler (1985) formally proposed the concept of psychological accounts [,
and Prelec and Loewenstein (1998) proposed a dual-channel psychological account model,
describing the interaction between “the joy of consumption” and “the pain of payments” ). If the
charge levels are the same, rational users will see no difference between the two mode. However, it
is difficult to avoid the occurrence of psychological costs in search, bargaining, and supervision
during the transaction process. And because users are bounded rationality, even if the cost of the
users is exactly the same, since every transaction will have visible consumption, continuous
consumption will incur a psychological cost in the psychological account. Soman (2001) confirmed
that the continuously accumulated psychological cost will have a suppressive effect on
consumption . Shy (2008) shows that, because non-monetary costs occur at every transaction,
users have tended to choose a fixed-rate membership fee mode despite the fact that the
cost-per-view proves to be lower ). Dutta et al. (2013) also confirmed that non-monetary
psychological accounts have a direct impact on corporate pricing %. Bi Wenjie, Chen Genyu and
Chen Xiaohong (2015) studied the effect of psychological accounts on dynamic pricing and
long-term profits of enterprises ™. Li Aimei, Hao Mei et al. (2012) research on psychological
accounts shows that when consumption and payment are closely linked, it will make Feople more
apt to think about the pain of payment, which will reduce consumption pleasure ™2 The user's
psychological cost mainly occurs in the mode of pay-per-use, and the psychological cost will have
an important impact when determining the relative attractiveness of the two pricing modes.

In the research on platform pricing, the user's psychological cost has not been given due attention.
The research focusing only on the price level ignores the impact of the pricing mode. There is no
reasonable explanation can be found from existing research on how the platform chooses between
the two pricing modes of selling and pay-per-use. This study introduces psychological cost into the
pricing mode selection model, and analyzes the platform's pricing mode selection under the
monopoly and duopoly market structure.

The rest of the paper is organized as follows. Section 2 proposes the model, section 3 describes
the pricing mode selection of monopoly, and in the selection of duopoly was analyzed in section 4,
and we conclude the paper with Section 5.

2. Model

Assume that there are N users in the platform. The platform provides products to users through
two methods: membership fee and transaction fee, with zero fixed cost. The usage frequency of user
i denoted as 6;, which follows a uniform distribution, that is, 6;~U[0, 8], where 8, represents
the upper limit of the use frequency (especially, if 6, =1, 6; can be used to indicate the
probability that the user uses the product ); all users have the same utility ¢ per use. Users who use
transaction fee incur a psychological cost T each time. In order to distinguish the parameters of the
two charging modes in the model, the subscript S is used to represent the relevant parameters of the
membership fee mode, and the subscript O is used to represent the parameters of the transaction fee
mode.

From the perspective of the user, only when¢ — T = p,, user i will use the transaction fee
mode, which means that the net utility of each use ¢; — T must not be lower than the price paid for
each use py; Similarly, the user will choose the membership fee mode only when 6;¢ > ps. The
expression to the left of the inequality indicates the cumulative utility obtained by the user. The
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surplus for user i in the two charging modes respectively is:
Transaction fee

Uio(Po) = 0;(d —po —T) 1)
Membership fee

Uis(ps) = 6id — ps (2)

When calculating the profits of the transaction fee mode, the payment takes place with each use.

In contrast, the surplus is the utility subtract the membership fee in the membership fee mode. The

monopoly and duopoly cases will be discussed separately later. Suppliers are sometimes only

allowed to provide one charging mode. At this time, the supplier must choose between transaction

fee and membership fee. If the supplier can provide two pricing modes at the same time, the

selection of its charging mode is still affected by psychological costs. In the duopoly's competitive

market structure, the selection of the supplier's charging model needs to take into account the
psychological conditions as well as the information conditions and rules of the game.

3. Pricing Mode for Monopolist

If there is only one supplier in the market, it may need to choose one of the two pricing modes,
or it may provide both pricing modes. Here we analyze the equilibrium price and profit firstly when
the supplier can only choose one charging mode, and analyze the selection conditions for the
monopolist, and then analyze the equilibrium and profit using both charging modes at the same
time.

3.1 Transaction fee

If the monopolist uses the transaction fee mode separately, the buyer will choose to purchase the
product only when the price of the transaction fee p, < ¢ — T. According to the assumption that
the frequency of use is evenly distributed, the average frequency of use under the transaction fee
mechanism is 6,/2. The sales volume is N 8,/2, and the platform's profit maximization model
can be expressed as

max Npo 97"' 3)

s.t. poS(p_T

A Lagrangian function can be constructed and according to the Kuhn-Tucker condition, we can
get

d Ou _
% = N2 - 2=0 (4)
Alpo—(@—-T)]=0 ®)

Since A #0, po— (¢ —T) = 0. This means that for maximum profit, the monopolist will set
the price per use as:

po=¢—-T (6)
The profit of the transaction fee mode as
(2
Mo (po) = N(¢p — T)TH (7
3.2 Membership fee

If the company provides products with membership fee, the number of members and profits of
the monopolist are:

Ms(ps) = 5[0 = 2] ®)
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N
Ms(ps) = Ms(ps)ps = GLHS [0y — %] )
The monopoly platform membership fee is

6
ps = & (10)
The number of members for maximize profit is % and the maximum profit is:

My (ps) = 222 (11)

4

3.3 Using two pricing modes

If the monopolist can use two charging modes at the same time, since there is no difference in
products, users will only choose the one that is most beneficial to them: users who use more
frequently will choose the membership fee, users who use less frequently will choose transaction
fee. The conditions for users to choose membership fee instead of transaction fee can be expressed
as: Uis(ps) > Uip(po), that is

0ip —ps > 0i(¢ —po—T) (12)
For users who use it less frequently, the transaction fee set by the platform is still:
Po=¢—T (13)

Substituting (13) into (12), users who use more frequently (6 > %) will choose the membership

fee method, and users who use less frequently (6 < %) will choose transaction fee.
The total profit of the monopolist who provides both charging modes is:

_ _ Nos(p _ s\, Noo(ps\? _Nos ., _ Ps_ Pobs
n_n5+n0_9H(9H ¢)+29H(¢) =5 (6 — B2 + 2y (14)
According to the first-order conditions, the optimal price of the membership fee is:
_ 9u’¢?
bs = O+T (15)
The market share of transaction fee and membership fee can be obtained:
_ 0u¢
MS, = - (16)
—q_ 8¢
MSs =1 oiT @an

If two pricing modes can be used at the same time, the profit obtained by the monopolist is
usually significantly higher than when only one charging model is provided. According to the
results of market share (16) (17), we know that the monopolist will always provide the transaction
fee charging model (MS, > 0); when the psychological cost continues to rise to T > ¢(8y — 1),
MSg > 0, at this time, some users will choose to obtain the goods through membership fee.

4. Pricing Mode for Duopolies

The duopoly's game is mainly concerned with the choice charging mode. First consider the static
games: each company can choose one of the two charging modes or use both charging modes at the
same time, and the two companies make decisions at the same time, considering the game only play
once. For user i, the net utility obtained of the two companies list in table 1.

Table 1 Net utility obtained of the two companies.

Platform 1 Platform 2

Transaction fee Uo1(Po1) = 6i(¢ — T —po1) Uo2(poz2) = 6i(d — T — po2)
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Membership fee Us;(ps1) = 8;d — psy Usz2(ps2) = 8id — ps2

The competitive behavior between the two companies can be viewed as a two-stage game
process: in the first stage, the companies choose the charging mode at the same time, and in the
second stage, sets the product price.

The selection of the two companies in the first stage may have the following four situation
combinations, and the existence conditions of equilibrium are discussed separately for each
combination below.

Portfolio 1 One company chooses transaction fee and the other chooses membership fee.

Ignore product differences and company differences without loss of generality, so that company
1 chooses transaction fee and company 2 chooses membership fee. Record the price of the
transaction fee asp, and the price of the membership fee asps. According to the first-order
condition, the optimal profits of the two companies are:

N6 -T
Iy (ps, po) = 2 (18)
N6
I, (ps, po) = fd) (19)

If one company uses a transaction fee and the other company uses a membership fee, the
company using transaction fee will choose the highest price that can be charged, and the company
using membership fee will determine its own membership fee based on the competitors' price
expectations. In this way, the only Nash equilibrium is obtained.

Similarly, we can get the equilibrium of several other portfolios.

Portfolio 2 Both companies choose transaction fee

The only equilibrium is that both companies provide products at marginal cost and can only
make zero profits.

Portfolio 3 Both companies choose membership fee

The only equilibrium is that both companies provide products for free and can only make zero
profits.

Portfolio 4 Both companies use two modes

As discussed in the two cases of Portfolio 2 and Portfolio 3, both the transaction fee method and
the membership fee method will face the Bertrand price competition. The only equilibrium result is
that the two companies provide free products, and they can only earn zero profits.

5. Conclusion

This article mainly analyzes how the platform chooses the charging mode under the
consideration of psychological cost. The market structure of monopoly and duopoly are examined
separately. The platform can choose to provide only transaction fee, only membership fee, or both
fee models. In a monopolized market, if the platform only adopts one charging model, his choice
mainly depends on the psychological cost and the relative size of the single-use utility. When the
psychological cost is low, the monopolist will choose transaction fee; else it will choose
membership fee. If a monopolist can use both modes, the common use of the two models is usually
the preferred choice of the monopolist. In a duopoly market, the only pure strategy Nash
equilibrium is that the two companies choose different pricing modes. Pure strategy Nash
equilibrium and mixed strategy Nash equilibrium have always existed if two suppliers play a
sequential game or play multiple games.
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