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The installed base does not always provide a positive impact on platform manufacturers.

Public summary
m When there is no bundling or one of which is bundling, the installed base has a positive impact on game pricing.

m The impact of the installed base on the console platform is uncertain, and the impact of the installed base on the game
console platform depends on the choice of different bundling strategies as well as the specific relationship between game
valuation and royalty parameters.

m Equilibrium of the console platform, considering the installed base under competitive conditions, may exist in both
bundling and no bundling.
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Abstract: As an emerging platform, hardware/software platforms differ from traditional retail platforms because they re-
quire consumers to spend a certain amount of money accessing them. Therefore, an installation base is created. Consider-
ing the game console as an example, only consumers with an installation base can purchase a third-party game product on
the platform. Otherwise, consumers will be unable to play games. It is generally believed that the existence of an installed
base will benefit third-party content providers, and at the same time, it will not benefit platform manufacturers. Therefore,
it can be observed that game platforms often bundle new consoles with third-party content, forcing consumers with in-
stalled bases to purchase a new console. Thus, building a model to study the impact of the installation based on the bund-
ling strategy of the video game platform and to analyze the optimal pricing and profit under different bundling strategies is
meaningful. Our study analyzed the impact of the installed base under different bundling strategies and found that the in-
stalled base dose not always have a positive impact on platform manufacturers. The study also analyzed the equilibrium of
competing platform manufacturers and found that, under certain conditions, both the bundling-bundling strategy and the

unbundling-unbundling strategy may exist as equilibrium.
Keywords: bundling; installed base; video game platform
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1 Introduction

With the development of new digital technologies such as big
data, Internet of Things, artificial intelligence, blockchains,
and virtual reality !, platforms are becoming increasingly
common in the market, and software/hardware platforms, as
emerging forms of platforms, are gradually being purchased
by an increasing number of consumers. As a tool to enjoy
game products, the platform attracts consumers not only
through game products but also through its performance and
basic applications. In contrast to the traditional retail plat-
form, the software/hardware platform itself requires con-
sumers to pay a certain fee to access it, that is, only con-
sumers with an installation base can enjoy the content
provided by third-party providers. As an emerging electronic
product, the platform increases its appeal to consumers
through access to third-party games and continuous updates.
As content can be added to the platform, third-party games
can expand the entertainment value of the platform and in-
crease the platform’s appeal to consumers. Video game con-
soles (e.g., Nintendo, Sony’s PS, Xbox) are examples of these
platforms. The console platform relies on its own product per-
formance and access to third-party games to attract con-
sumers buy and acquire platform services.

The console platform market comprises a series of products
that are constantly updated. As shown in Fig. 1, the Play Sta-
tion series developed by Sony is a mainstream game console
product. Ten generations of products have been launched
since the release of the first generation in 1994. Microsoft’s

Xbox series underwent constant updates. Frequent product
updates can adapt to market demands, improve competitive-
ness, and promote a new round of consumption. With the
continuous upgrading of game consoles, some consumers
already have a certain version of the console, that is, the in-
stalled base of the brand. Consumer groups with an installed
base affect the sales of new products from platform manufac-
turers and games attached to the platform. In this study, we
examined the installed base. Intuitively, an increase in the in-
stalled base is conducive to market expansion for third-party
games. Simultaneously, platform manufacturers will make
less profit from selling game consoles because no consumers
are willing to buy two consoles with the same function. Indu-
cing more consumers buy new products has become an im-
portant issue for platform manufacturers. From real examples,
it can be found that many manufacturers have chosen to co-
operate with third-party game providers to further drive con-
sumption through the tough measures of bundling new plat-
forms with third-party content.

When platform manufacturers release new consoles and
consider the sale of new game content, they choose different
strategies. The new Spider-Man series “Marvel’s Spider-Man:
Miles Morales” was sold exclusively on the PS platform in
2020. Owners of the PS4 and PS5 consoles belonging to the
PS series can purchase and play the game. As a third-party
game, the Octopath Traveler has been monopolized by Nin-
tendo’s new console NS for a period of time since its release.
This can only be played when consumers have an NS console.
There are different bundling strategies for the cooperation
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Fig. 1. Game consoles and price map (source from Wikipedia).

between platform manufacturers and third-party content pro-
viders. According to the sales relationship between game con-
tent and new console products, cooperation between manufac-
turers and providers can be divided into bundled (game con-
tent is only added to the new console) and unbundled (game
content can also be played on the old console).

Game console manufacturers as platform manufacturers
form a two-sided market with third-party game providers. As
mentioned above, in such a two-sided market, to maximize
benefits, platform manufacturers can make many different
strategic choices, such as whether to let the game content be
bundled with the new console or not bundling to allow con-
sumers with the installed base to obtain the right to enjoy the
game on their old console. Obviously, the decision to bundle
or no bundle will make consumers with or without an in-
stalled base make different purchasing decisions. The de-
cision also affects the market size of console manufacturers,
content providers, and further changes the optimal profit of
both sides. Therefore, the manufacturers must choose the
right bundling decision to obtain the best profit for different
installed base sizes. Content providers must also make appro-
priate pricing decisions based on different installation base
sizes to maximize profits. Based on the above motivations,
we develop the following questions. Considering the installa-
tion base, when the new generation of consoles is on sale,
how does the installed base affect the pricing structure of
game products under different bundling strategies? How does
the installed base affect profit on both sides of the market un-
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der different conditions?

Based on the above issues, this study examines the pricing
and decision-making issues of platform manufacturers and
game providers in a competitive environment with an in-
stalled base. Considering the strategic choice of competing
platforms, the bundling strategies presented in this study can
be divided into three categories: BB: both companies choose
bundling; CC: neither company chooses bundling; and BC:
Only one of the two companies chooses to bundle. The equi-
librium results in these three decision-making situations may
be affected by different degrees of percentage of consumers
with an installed base. The results show that the installation
base has a significant influence on the profitability of the plat-
form. Under certain conditions, an increase in the installation
base augments the profitability of the platform manufacturer.
This study also analyzes the pricing and profitability of con-
tent providers under the influence of the installation base, and
finds that the pricing structure changes significantly with dif-
ferent strategies. Under certain conditions, the existence of
the installed base will have adverse effects, and such adverse
effects are caused by the bundling decisions made by compet-
ing companies.

This study compares the profitability of the console plat-
form under different decision-making situations and finds that
the profit of the BB case is always more profitable than that
of the CC case, but equilibrium does not always exist in the
bundling case. In the case of bundling, under the influence
of factors such as installed bases and royalties, the two
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competing companies may fall into a prisoner’s dilemma,
then both choose not to bundle. At this time, the company can
avoid entering into the prisoner’s dilemma by reaching an
agreement to achieve greater profits.

The rest of this paper is organized as follows: Section 2 re-
views the relevant literature. In Section 3, a mathematical
model is established to simulate the pricing and decision-
making problems of competitive platform manufacturers and
content providers in the bilateral market. Section 4 analyzes
the pricing and profit issues under different bundling
strategies. Specifically, Section 4.1 analyzes the price de-
cision when bundling does not occur, Section 4.2 analyzes the
price decision when both companies choose bundling
strategies, Section 4.3 analyzes the price decision when only
one company chooses the bundling strategy, and Section 4.4
analyzes the equilibrium and under what conditions the equi-
librium occurs. Finally, Section 5 summarizes the results of
this study and proposes its limitations and prospects.

2 Literature review

Our work is closely related to the literature on strategic de-
cision-making under bundling. Bundling has been studied ex-
tensively™ ™ . Basu et al.” studied the strategic choices of
monopolistic companies when consumer valuations are dif-
ferentiated and concluded that when a product has a low mar-
ginal cost and when the difference between high and low
valuations is not too large, pure bundling is optimal. Prasad et
al.™ studied the strategic choices of monopolistic companies
when products have network externalities and showed that
pure bundling is more profitable when both products have
low cost or high network externalities. Cao et al.”’ combined
limited supply with bundling and showed that limited supply
can promote bundling. Zhang et al.'”! consider the strategic
choices of competing companies when core products have
quality differences and conclude that when the company’s
core quality is good enough, sales bundling is more advant-
ageous. To conclude, these articles studied the issue of bund-
ling strategy from a single market and find the specific situ-
ation in which bundling might make a company profitable.
Some studies!' """ analyzed the issue of bundling starting from
a two-sided market. Sun et al.''! studied the bundling
strategies of two competing companies that sell differentiated
platforms and complementary products, and found that bund-
ling is profitable when the degree of platform differentiation
is small or the complementary products are highly differenti-
ated. Chen et al."¥ simulated a two-sided market with an up-
stream and downstream structure in which two upstream
companies compete with each other. The conclusion is that
bundling is good downstream but bad upstream. Choi"”’ stud-
ied the two-sided market of platform competition, consider-
ing that users can have multiple platforms, and showed that
bundling allows users to join more platforms, which is benefi-
cial to content providers. Bundling has been widely used as a
sales method in several fields. Starting from the two-sided
market formed by platforms and content providers, we stud-
ied the choice of bundling strategies in the presence of an in-
stallation base and the influence of different strategies on pri-
cing and profits.

In addition, following studies have considered installed

6-3

bases when studying the bundling problem. Yong et al.”
studied monopoly platforms with integrated content, decided
whether to bundle their own platform and inherited content,
and concluded that the existence of an installed base encour-
ages platform bundling. At times, price discrimination can be
performed to obtain higher profits. Lin et al.”" introduced
competitive platforms and concluded that mixed bundling can
always bring greater benefits when the installation base is
very high. Similar to these studies, we also analyze several
bundling strategies of the video game platform under the in-
fluence of the installation base, using a different strategy from
the previous two studies™*" that let third-party content de-
cide whether to join the platform based on the development
cost, and their bundling strategy concerned the bundling of
the platform’s integrated content and the platform itself. The
bundling studied in our study is the bundling of the platform
and third-party content, and the profitability of the content
provider is also considered. In addition, Lin et al.”" verified
the optimality of mixed bundling in some situations, and
proved that equilibrium may exist in both BB strategy and CC

strategy.
Another stream of research related to our work studied
video game platforms™ ", especially the issue of console up-

grades. The models in these articles are based on the charac-
teristics of the platform and have drawn some interesting con-
clusions. Zhu et al.”” studied the entrance of a platform-based
market, and considered competition and installed bases. This
study examines the relative importance of platform quality,
indirect network effects, and consumer expectations regard-
ing the success of entrants in platform-based markets. Ander-
son et al.*¥ studied the issue of renewed investment during
monopoly and competition and concluded that under mono-
poly, an increase in the degree of interest in third-party con-
tent and an increase in royalties will lead to an increase or de-
crease in performance investment. Competition leads to a de-
cline. Tan et al.”” studied the impact of integrated investment
on platforms and third parties. Anderson et al. demonstrated
that lower-performance platforms can dominate the market in
some cases. Our work starts with a consideration of the game
console’s updates. We use the concept of the installed base to
simulate updates and consider the description of additional

content by add-on "~ And we discuss bundling strategies in
a competitive environment.
3 Model

In this section, we simulate a competitive, two-sided market
model. The market comprises two video game platform man-
ufacturers and one content provider. In particular, this study
examines a market composed of two symmetrical console
platforms and one third-party content provider. This model
has three types of roles: consumers, content providers (or
game providers), and platform manufacturers. Table 1 sum-
marizes the symbols used in the model. Next, we introduce
this model from three aspects: platform manufacturer, con-
sumer, and content provider.

3.1 Platform manufacturer
This study assumes a competitive market with two symmet-

rical video game console manufacturers. We call these two
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Table 1. Parameters and decision variables.

i Platform manufacturer i, i =1,2

J  Refers to scenarios including BB, BC, CC

g Content provider

Vg Valuation of customers for the content

Fraction of the customers who only have the installed base of firm i

Fraction of the customers who do not have installed base

Price of the platform

Pg  Price of the content

r  Royalty per content sold

Ug

Hi
J

Hg
J

The utility that consumers obtain from purchasing the content

The profits in j scenario for firm i

The profits in j scenario for content provider

symmetrical platform manufacturers firms 1 and 2. As men-
tioned earlier, products manufactured by platform manufac-
turers are constantly updated. We assume that when a com-
pany launches new products, the company’s old console of
the same series already exists in the market, and a certain per-
centage of consumers have purchased the old products. These
consumers constitute an installed base. In this study, we
define «; as the proportion of consumers with an installed
base.

The game console product has certain basic functions and
brings value to consumers. We assume that the valuation that
users can obtain by purchasing a console platform is V, and
the platform charges a price p. The utility that consumers ob-
tain from purchasing a console can be written as U =V —p.
When utility is positive, consumers will buy a new console.

This study makes the following assumptions:

(A1) Assuming for the two competing companies that pro-
duce game console platforms, the price of the previous con-
sole and the next generation remains unchanged. This as-
sumption is consistent with the facts. As shown in Fig. 1, the
prices of different generation consoles with the same config-
uration produced by platform manufacturers remain unchan-
ged. In this work, for easy calculation, we set the constant
console price to 1.

(A2) We assume that for all consumers, the platform’s
valuation V is a uniform distribution between 0 and 1. We set
V <1 because the main purpose of consumers buying con-
soles is to play console games and the value of consoles that
do not have games is not enough to encourage consumers to
make purchases.

3.2 Content provider

New games are often sold with a new game console. The con-
tent provider sells the game as additional content on the con-
sole platform as a third party. The third-party game sells dir-
ectly to consumers and is charged a certain royalty by the
platform. We define  as the royalty per unit of content col-
lected by the platform from the content provider, and define
p, as the price of the game charged by the content provider to
consumers for each piece of content sold. The content pro-
vider decides p, independently. The specific transaction flow
between consumers, the platform, and the content provider is

64

shown in Fig. 2.

Assume that the consumers’ valuation of third-party games
is v,. To ensure that the valuation of third-party games is not
excessively large, we assume that v, < 1. Then, the consumers’
utility of the third-party game can be written as U, =v, - p,.
When U, > 0, consumers will tend to buy games. For encour-
aging consumers to buy games and resulting in provider
profit, the game provider sets p,<v,. At this point, all con-
sumers tend to buy games. Thus, the sales strategy of the third-
party game console platform in a competitive environment
can be divided into three conditions: BB indicates that both
companies choose to bundle. CC indicates that both compan-
ies choose not to bundle. BC indicates that one company
chooses to bundle, whereas the other company does not.

3.3 Consumer

Assuming that the total number of consumers is one, con-
sumers can be divided into four types according to whether
they purchase the previous generation console platform: con-
sumers have only installed the base of firm 1; consumers have
only installed the base of firm 2; consumers with installed
bases of firm 1 and firm 2; and consumers without any in-
stalled base. We assume that consumers can multihome in the
two companies, so there are consumers who have the installa-
tion base of the two companies. We use some parameters to
represent the respective proportions of these consumers. Let
a; be the consumer who only has firm i’s installed base and
let B be the group without any installed base. Then, the group
of consumers with two firms’ installed bases can be ex-
pressed as 1 —a, —a, —B. When consumers make purchasing
decisions in two competing companies, we assume that when
they have the same utility for the two companies, the probab-
ility of consumers buying from one of the companies is 1/2.
For consumers who do not have an installed base, although
their valuations of the console platform are not sufficient to
make purchases, the pulling effect of the game product’s util-
ity may prompt consumers to buy the game and its console.
The consumer’s utility formula can be written as U = V + [v,—
p.]" —p, where V — p is the net utility of consumers who buy
a new console. As mentioned, for profit purposes, the game
provider always sets the game price p, < v, to encourage con-
sumers to buy. Therefore, in such a utility formula, third-
party games can improve the utility of consumers and facilit-
ate the promotion of platform manufacturers. For consumers
with an installed base, it is known from our study that the util-
ity of the game console itself is insufficient to encourage

Platform
manufacture

Content
provider

Customer

Fig. 2. Transaction flow between three sides of the market.
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consumer purchases. Therefore, such consumers prefer to buy
only games. When the game can be experienced on an old
console, consumers will only buy the game, and the utility at
this time can be written as [v, — p,]". When the game cannot
be played on the old console owing to the bundling strategy,
the consumer’s utility becomes V +[v,—p,]"—p. It can be
seen that the emergence of the bundling strategy makes the
installed base no longer play a role. So that both consumers
with an installed base and those without an installed base
share the same consideration when making purchase de-
cisions.

3.4 Timing of the model

There are three roles in this model: two competing manufac-
turers, a content provider, and customers who have access to
purchasing products from either manufacturer. The sequence
of the events is shown in Fig. 3.

We allow competing firms to decide whether to bundle
first, and then the content provider decides its optimal price.
Consumers then choose whether to buy, what to buy, and to
buy from which company.

4 Equilibrium analysis

In this section, we calculate and analyze the decision-making
and profitability of competing platforms and third parties un-
der different strategies ( BB, CC, and BC strategies).

4.1 BB strategy

Under the BB strategy, both companies choose a bundling
strategy. Under this condition, the game content and new con-
sole products are sold in a bundle. Any consumer who has an
installed base needs to repurchase the console if he wants to
play games. Here, the consumer utility is V+[v,—p,]" —p.
When consumers have the same valuation of the two compan-
ies, the probability of consumers choosing firms 1 and 2 is
equal. Therefore, each platform manufacturer allocates 1/2
consumers whose utility is greater than 0. The profits of the
platform manufacturers and the content provider can be writ-
ten as I}, I, and IT;, respectively:

My =050, —p) (1 +7), M
I, = 0.5(v, — p)(1 +71), 2
ngSB =V, = pJ)(p.—1). (3)

Under BB strategy, the profits of platform manufacturers
come from the purchase of consoles and games together. At
this time, consumers’ purchases are only related to their net
utility of both the game and console platforms. The optimal

game price and profit can be obtained to maximize the profits
of platform manufacturers and content providers, as shown in
Lemma 4.1.

Lemma 4.1. When the BB situation occurs, the pricing and
profit in the market are:

r+v,

=" )
1 2 1
I, =11, = 4_1(1 +r)(v,—7), %)
g 1 2 2
I, = Z(r —2rv,+v,°%). ©)

From Lemma 4.1 we can see that the optimal price of the
content provider does not set p,= v, to obtain all surplus con-
sumers. This is because, under the influence of the dual-bund-
ling strategy of game console platforms, the pricing of con-
tent providers is completely tied to console pricing, and con-
tent providers need to appropriately lower prices to stimulate
demand.

Proposition 4.1. When the two competing console plat-
forms are bundled, the installed base does not affect the
profits of either side of the market.

At this time, the presence or absence of the installed base
will not change the consumer’s purchase decision; therefore,
the final company profit will not be affected by the installed
base. This result also corresponds to a practical phenomenon:
when companies choose to bundle a new console product
with a game product, the size of the group of consumers with
an installed base no longer has an impact on the sales of the
new console and game.

4.2 CC strategy

Under the CC strategy, both companies choose to sell the new
console and game products separately so that consumers can
play games on old consoles. At this time, buying games is
meaningful to consumers with an installed base. Therefore,
consumers with an installed base can buy third-party games
only, whereas consumers without an installed base may
choose to buy games as well as consoles under the influence
of games.

The profit of each company under the CC condition can be
written below:

Héc:(al+%(1—al—az—ﬂ))r+%(vg—pg),3(l+r), @)

Héc:(az+%(1—al—az—ﬂ))r+%(vg—pg),3(l+r), ®)

Firms decide Content providers
Bundle(B)/not bundle(C) decide game price(p,)

Content demands
are realized

T;: Decision game
| 1

T,: Pricing

T;: Getting profit

Fig. 3. Sequence of events.
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Hf:c = _ﬂ+(vg_pg)ﬁ)(pg_r)- (9)

The profit formula of the platform manufacturer can be un-
derstood in two parts: one part is the royalty income of con-
sumers with a corresponding installed base, and the income of
the console platform and royalty income of consumers who
do not have an installed base. Compared to the BB situation,
the content provider’s market share is larger because the con-
tent provider can sell the game to all consumers with an in-
stalled base. The optimal game price and profit can be ob-
tained to maximize the profits of platform manufacturers and
content providers, as shown in Lemma 4.2.

Lemma 4.2. When the CC situation occurs, the pricing and
profit in the market are:

3 1-B+rB+v,6

2 % (10)

I = %(—1 +B-rB+vB+r(l+2a,-2a,+(-2+v,)B)),

(11)
I, = %(—1 +B-rB+vB+r(1-2a, +2a,+(-2+v,)B)),
(12)
I, :#(l —2B-2rB+2vB+B + 21 + 1B~
20,8 =2rv, B+, B). (13)

When CC occurs, the content provider can securely obtain
the profits of consumers with an installed base. Therefore, the
pricing of the game only needs to be responsible for con-
sumers without an installed base. At this point, content pro-
viders can appropriately raise prices and obtain higher profits.
For platform manufacturers, the unbundling situation will
bring more royalty income, but it will inhibit the platform
purchase behavior of consumers with an installed base.
Therefore, CC does not necessarily generate better profits for
platform manufacturers. In Proposition 4.2, we will analyze
the impact of the installed base on the pricing structure and
profit under the CC strategy.

Proposition 4.2. When the CC situation occurs:

(1) Price of the content p, decreases in S.

(ii) Firm 1’s profit I1},. increases in a,, B, and decreases in
@,. Firm 2’s profit I increases in @,,3, and decreases in ;.

(iii) Content provider’s profit II{. decreases in 8.

As mentioned above, the price of the game only needs to
consider the needs of consumers, without an installed base. A
higher price can result in greater consumer surplus when there
are more consumers without an installed base. Therefore, p,
decreased as B increased. The more consumers have an in-
stalled base, the more profitable is the content provider. Thus,
the content provider’s profit decreases as S increases. For
platform manufacturers, in the consumer structure of the mar-
ket, consumers who have a rival company’s installed base
represent consumers who cannot be obtained. Thus, the profit
of firm 1 decreases in a,. a; will directly bring royalty in-
come, and B will introduce royalties and platform income.
Both will bring increased profits to the platform.

4.3 BC strategy

When the BC strategy occurs, one company bundles new con-
sole products with game products, while the other sells its
new console products and game products separately. Since
the competing companies are symmetrical, the final result is
the same, regardless of which company makes the bundling
decision. Therefore, we assume that firm 1 chooses the bund-
ling strategy, and firm 2 chooses not to bundle. The firm 1’s
bundling strategy made consumers with only firm 1’s in-
stalled base be seen as without an installed base, and con-
sumers with two installed bases will only choose to purchase
games on firm 2’s platform. The profit formula at this time
can be written as

1
(Vg_pg)(ﬂ""a'l)(l'i'r),

HIBC: 2

(14)

IL.=(m+(l-a—a,-B)r+ %(vg—pg)(ﬁ+a',)(l +r), (15)

HgBC:(l _ﬁ_al+(vg_pg)(ﬂ+al))(pg_r)‘ (16)

Under the BC condition, the content provider can gain all
consumers with firm 2’s installed base and some with firm 1’
s installed base. In the case of BC, the content provider’s mar-
ket share is greater than BB’s and less than CC’s. The optim-
al game price and profit can be obtained to maximize the
profits of the platform manufacturers and content providers,
as shown in Lemma 4.3.

Lemma 4.3. When the BC situation occurs, the pricing and
profit in the market are:

l-a +ra, +v,a, —B+rB+v,B8

be= 2a, +p) ’ a7

chz%(1+r)(—1+(1—r+vg)al+(1—r+vg)ﬁ), (18)
I ZZI‘(—I +ay+B-r(a +p) +v (@ +P)+

rG+ (=4 +v)a, +(=4+v,)8)), (19)

I, - (-1+a,+ra, - v, +ﬁ+r,8—vg,8)2. 20)

4(a, +pB)

It can be seen from Lemma 4.3 that, in the case of BC, the
value of p, is negatively correlated with @, and B and is
between that in BB and CC. Combining the discussion of
market share above, it can be concluded that profit will also
be in between. In Proposition 4.3, we will analyze the impact
of the installed base on the pricing structure and profit when
one of the two competing platforms is bundled.

Proposition 4.3. When the BC situation occurs:

(i) Console platform 1’s profit I1} . increases in a,, .

(ii) Console platform 2’s profit IT,. decreases or increases
in ,, 3, and the increase or decrease depends on the relation-
ship between r and v,.

(ii1) The content provider’s profit IT;. decreases in a,, 8.

When firm 1 is bundling and firm 2 is not bundling, the
game provider’s profit decreases as the number of consumers
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without an installed base increases. Therefore, the game pro-
vider’s profit decreases for «,, 8. The profit of game console
platform 1 depends on the number of consumers who have
lost their installed base and consumers who do not have any
installed base. Therefore, platform 1’s profit increases for «,,
B. In the profit structure of firm 2, consumers with firm 2’s
installed base and consumers with two installed bases both
bring stable royalty income to firm 2 and transform the im-
pact of @, into a, +f3. The relationship between the increase
and decrease in the profit of platform 2 with @, and 8 de-
pends on the trade-off between the royalty income brought by
the installed base and the royalty income and platform in-
come brought by those without the installation base.

4.4 Strategic analysis

The pricing and profit under the three strategies are analyzed
above. Next, we discuss when a certain strategy should be
used. To simplify the calculation, we assume that symmetric-
al firms 1 and 2 have the same installed bases. In other words,
we assume @, = @, = «, in this section. Constraint condition
2a+B <1 is satisfied to ensure that the sum of the propor-
tions of all types of consumers is not greater than 1. By com-
paring the profits of the two companies under different equi-
libria, we obtain Proposition 4.4.

Proposition 4.4.

(i) When equilibrium exists between BB and CC, the com-
pany’s profit under BB is always higher than the profit under
CC.

(i) When r is small, & and S satisfy certain conditions. Un-
der such conditions, equilibrium will exist in the BB strategy.

(iii) When r is moderate, there is a threshold of v,, 7,.
When 7, >v,, there exist @ and 3 satisfying certain conditions.
Under such conditions, equilibrium exists in the BB strategy;
when v, <¥,, equilibrium exists in the CC strategy.

(iv) When r is large, equilibrium exists in the CC strategy.

As stated in Proposition 4.4 (i), we find that, for host man-
ufacturers, choosing bundling will bring greater profit.
However, from Propositions 4.4 (iii) and (iv), although the
bundling decision will bring higher profits to the company,
both bundling and no-bundling strategies are possible equilib-
rium situations. When » is not too small and v, is not too
large, the two companies will encounter a prisoner’s dilemma.
At this time, the no bundling strategy is the optimal strategy.
In other cases, the existence of equilibrium changes with
changes in the installed bases. To analyze the relationship
between the appearance of a specific equilibrium and the in-
stalled base, we set several sets of » and v, values and plotted
the equilibrium diagram of changes in the installed base.

As shown above, a represents the number of consumers
with a single installed base for each firm, and S represents the
number of consumers without an installed base. We now use
v to denote users who have the two firms’ installed bases, se-
lect Fig. 4a as parameter substitution, and obtain Fig. 4e.
From Fig. 4e, we can see that when the group of consumers
with a single firm’s installed base is large enough, and the
scale of consumers with two firms’ installed bases is also not
very small, the equilibrium between the two companies stays
at both bundled or neither bundled. When the group of con-
sumers with two installed bases is small, equilibrium will

6-7

only exist in the BB condition. This is because when CC oc-
curs and one of the firms makes a bundling decision, it loses
its installed base and is at a disadvantage in the market of
consumers with two installed bases. Therefore, when the con-
sumer market with two installed bases has a certain scale, the
firm will not leave this equilibrium to avoid a decrease in
profits. However, when the consumer market with two in-
stalled bases is not large, the loss of profit is reduced. In the
end, the added value of the profit from selling the console is
greater than the loss of profit caused by the loss of the con-
sumer group, so both firms will leave the equilibrium for
bundling in order to gain more profit from selling consoles
and finally achieve the maximum profit under BB condition.

5 Conclusions

In this study, we analyze the impact of the installed base on
the pricing and profitability of competing platforms under dif-
ferent bundling decisions. The different strategy choices of
platform manufacturers were as follows: both bundling,
neither bundling, and one of them bundling. Based on these
three strategies, we analyzed the optimal pricing strategy of
content providers, the optimal profits of platform manufactur-
ers and content providers, and studied the impact of the in-
stalled base on pricing and profits.

The results shown that when there is no bundling, or one of
which is bundling, the installed base has a positive impact on
game pricing: the profit of the content provider benefits from
the increase in consumers who have an installed base. We
also show that the impact of the installed base on the console
platform is uncertain, and that the impact of the installed base
on the game console platform depends on the choice of differ-
ent bundling strategies, as well as the specific relationship
between game valuation and royalty parameters. When two
console manufacturers choose to bundle, the installed base
loses its impact on game pricing and manufacturer profit. Our
results also show that console platform equilibrium, consider-
ing the installed base under competitive conditions, may exist
in both bundling and no bundling. The existence of different
equilibria is affected by the size of royalties and game valu-
ation. We found that when royalties are not too large, bund-
ling equilibrium exists, and the range of existence decreases
as the proportion of consumers with dual installed bases in-
creases.

This study provides insights for management. First, third-
party game providers can consider bundling conditions be-
fore deciding on pricing issues: game providers can increase
their prices when no firm decides to bundle, and lower their
prices when bundling occurs. Doing so will help game pro-
viders balance the relationship between pricing and demand,
and maximize profits. Second, console manufacturers should
consider the impact of installed bases and royalties when
making bundling decisions. When the consumer group with
both firms’ installed bases is small, it is unwise to decide on
unbundling, and when the royalties charged are high, because
of the game between the two companies, the platform manu-
facturer may have to choose not to bundle to obtain greater
benefits. According to the conclusion, the unbundling-un-
bundling equilibrium is a sub-optimal balance, it brings less
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profits. Then, in actual competition, the two companies can
consider reaching an agreement to balance in a bundling-
bundling situation for maintaining optimal profits.

The contributions of this study are as follows. First, we
consider the role of the installed base in bundling strategy.
Second, we analyze a competing bundling strategy, where
bundling occurs between the platform and third-party content
providers. Furthermore, our results suggest that the impact of
the installed base on the host platform is nonlinear and de-
pends on the strategy of the platform. Meanwhile, Our study
has some limitations. First, we assumed that the consumer
valuations of games are consistent. Perhaps, calculating dif-
ferent valuation distributions among consumers will yield
some interesting conclusions. Second, we only considered the
bundling strategy of symmetrical competing companies. In
the future, we will consider the results for platform manufac-
turers with asymmetrical competitive relationships. Finally,
we only made linear assumptions when considering con-
sumers’ valuations of the console’s basic functions. Con-
sumer valuations under different distributions can yield dif-
ferent results. We will consider these limitations in future re-
search.
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Appendix

Proof of Lemma 4.1. We first solve the pricing problem of

content providers, solve equation ITj, = (v, — p,)(p,—r) and
+v,

. . r . .
obtain the solution p, = . Substituting the expression for

p, into the equation of IT§,, the profit of the content provider

can be obtained IT, ‘—l(r2 —2rv, +v,%). Then, we substituted

the expression of p, into Egs. (1) and (2). Now, we can ob-
tain the profits of  companies 1 and 2:
I, =11, = ‘—1‘(1 +1)(v, = 7).

Proof of Proposition 4.1. There are no parameters related
to the installed base in the profit expression in Lemma 4.1;
therefore, the installed base has no effect on the profit of each
company in the BB case.

Proof of Lemma 4.2. We solve the pricing problem of
content providers, solve equation
e =(1-B+W,—p.)B) (p,—r) and obtain the solution

1-B+rB+v,6

. when >

or p, = v, otherwise.
. L . 1+ Ve~ T .

Substituting the expression of p, into the equation of IT¢,
The profit of the content provider can be obtained by substi-

tuting the expression for pg into the IT;. equation:
1

48

20,8 =2rv B + v, B).

Then, we substitute the expression of p, into Eqs. (7) and
(8). Now, we can obtain the profits of firms 1 and 2:

[E.=—(1-28-2rB+2vB+5 +2rF + -

= %(—1 +B-rB+vB+r(1+2a, - 2a,+ (-2 +v,)B)),

1
I—[CC

I, = %(_1 +B-rB+vB+r(l—2a, +2a,+(-2+v,)B)).

Proof of Proposition 4.2. From Lemma 4.2, we get:

diy, r__dil.  r  dL
da, “da, g

1
4_1(1 +r(=2-r+vy)+v,) >0,

<0,

2
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dITe. __T' dITe. .o difee _
de, 2 TV da, 2 7 dB

1
Z(1+r(—2—r+vg)+vg)>0,

dIE.  dIE. dIE. ] , 1
=0, =0, =—|(1+r-v,) ——=|>0.
da, da, dg 4 (d+r=v) B >

Proof of Lemma 4.3. We solve the pricing problem of
content providers, solve equation ITy. = (1-B—a,+(v,—p,)

B+a)(p.—r) and obtain the solution
l-a +ra +va, —B+rB+v,6

= = h +B> ——

Pe 2, + ) when a, +f [

or p, = v, otherwise.
Substituting the expression of p, into the equation of ITj,
The profit of the content provider can be obtained by substi-

tuting the expression for pg into the IT;. equation:

(=1+a, +ra, —v,a, +ﬁ’+rﬁ—vﬁ)2
4(a, +p) .

Then, we substitute the expression of p, into Eqs. (15) and
(16). Now, we can obtain the profits of firms 1 and 2:

-R—
1_[BC_

I, = é—lt(l+r)(—l +(A=r+v)a,+(1-r+v,)B),

1
IT;,. :Z(_l +a,+B—r(a, +B) + v, (e, +pB)+
rG+(=4+v)a, +(—4+v,)B)).
Proof of Proposition 4.3. From Lemma 4.3, we get:

di,,. 1 dri;
5 = Z(1+r)(1+vg—r)>0, 5 =0,

dIT;. 1 dIt;.

¥ =~ - 1 1 - g/ =Y,

da, r+ 4( +r)(1-r+v,) da,

dInz 1

dgc =-r+ 4_1(1 +r)(1-r+v,).

dIL: 1 dIt:
—BC:—((1+r v,) - 2)>0, = =0,
da, 4 (a, +B) da,
dItg,.

= l((1+r—vg)2

— ;2) > 0.
dp 4 (@, +p)

Proof of Proposition 4.4. (i) We use IT;; > I to obtain
the condition.
1 1
g — e =(1+ 1) Z(—r+ V) + 4_1(1 +(=1+r-v)a+

(-1+r-— vg),B)).

We find that the formula holds under all conditions. There-
fore, when equilibrium exists, firms in the BB situation can
always obtain greater benefits than those in the CC situation.

(i), (iii), and (iv) We compare Iy, [T5c, [ to obtain the
condition.

1 1 1 1 1 1
HBC_HCC = —Zr2a+(z+ng)a+r(—§+zvga/+ Eﬁ),

1
g — e =Z(l +r)(=r+v)+r(-1+a+p)+

d da, 1
dgll X & Z(l+r)(1+(—l+r—vg)a+(—1+r—vg)ﬂ).
BC:—(l+r)(1+vg—r)>0.
s 4 Let Iy — e > 0, we can get:
1 r 2r r—a+ra-va-r,a
0<r<-&&r<v, <1&&|| - <a<-— && <p<1-2a
3 —1+2r+r—v,—rv, -1+r-v,—rv, r
2r 1 1 1 —1+4r+r r
-— ~&&0 1-2 > <r<(-3+ VIN&&——— 1&&(( -
( —1+r2—vg—rvg<a<2 <p< a/))) (3_r<2( ) Tvr e (( —1+2r+r2—vg—rvg<

2r 2r—a+ra-v,a—-rv,a
a<- && g ¢
-1+r-v,—rv, r

Let Iz — 1z > 0, we can get:

1 1
(0<r5g&&r<vg<l&&0<a<5&&0<,8<1—2a/)

—1+4r+r

<y, <1&&0O<a<
1+r ‘

1 1
(§ <r<s(-3+ VIN&&

%&&0 <B< 1—20).

<,8<1—2a)

( 2r
=14+rr=v,—ry,

1
<a<7&&0<pB< 1—2a))).

Through analysis, we know that (O when Iy >Ic and
5 > Iy, BB equilibrium exists. @ when Iy < e and
I, > I, BB/CC equilibrium both exist. & when ITye < Iee
and Il < [ge, CC equilibrium exist. Therefore, the conclu-
sions can be generalized.
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