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1. INTRODUCTION

Over the past few decades, the video game industry has rapidly developed and created
a sig-nificant presence in the entertainment market. This growth is coupled with intense
competition, fostering innovations in business models (Osathanunkul, 2015, 35-36). Re-
venue structures have shif-ted from traditional single-purchase models to more flexible for-
mats, including game-as-a-service (GaaS), free-to-play, and subscription-based models.
Subscription services like Sony’s PlayStation Plus and Microsoft’s Xbox GamePass, which
provide users access to extensive game libraries for a monthly fee, are increasingly popular
(Tan, Chiu, 2024, 1-2).

This study examines the impact of subscription-based models that offer bundled game
libraries through monthly subscriptions in a two-sided platform environment. Although a
discounted price through a subscription bundle might attract more consumers, the availabi-
lity of multiple games could also potentially distract them from any single title. Consumers
are categorized into two groups based on their degree of substitutability between popular
“Traditional” games and less popular “Indie”” games. The study compares the effects of the
traditional a la carte model with the bundling model. Both models are constructed within a
similar theoretical framework, relying on standard economic methods and industry-specific
assumptions.

The rest of the paper is structured as follows. Section 2 provides literature review and
backgro-und information on the video game industry and their subscription models. Section
3 presents the traditional model and outlines the key economic assumptions. Section 4 int-
roduces the bundling model, and Section 5 compares the two models. Finally, Section 6

summarizes the study's main conclusions.



2. THE VIDEOGAME INDUSTRY

2.1. INDTRODUCTION OF THE VIDEOGAME MARKET

Since its appearance in the 1970s, the video game industry has undergone significant
transfor-mations, evolving from the bustling arcades of its early days to becoming an integ-
ral part of the di-gital market. Soon, over 3 billion people worldwide are anticipated to be
engaged with video games (Statista, 2024). Over the decades, this transformation has been
marked not only by advances in game formats and console capabilities but also by substan-
tial shifts in business models and consumer behaviors, making the industry a subject of
various academic disciplines (Goh, Al-Tabbaa, Khan, 2024, 1-4).

In both academic literature and the business world, video game consoles are often
regarded as two-sided platforms. A two-sided market is defined as one that consists of at
least one platform facilitating interactions between two distinct user groups, usually sellers
and consumers. In this plat-form environment, positive network externalities are leveraged
by connecting the groups and imp-lementing appropriate pricing strategies for each side
(Rochet, Tirole 2006, 645-646). According to this definition, video game developers can be
considered the seller side, video game consumers the buyer side, and video game consoles

like PlayStation and Xbox serve as the intermediary platform.

2.2. SUBSCRIPTIONS IN THE VIDEOGAME CONSOL MARKETS

With the growth of the internet and subsequent digital transformation, a growing
number of business models have become adaptable to a variety of operations. One of the
primary e-business models is the subscription model (Nemeslaki, Urban, Trestyén, 2008, 4-
6). Glazer et al. (1982) also demonstrate that a subscription service combined with indivi-
dual sales enables a monopolist to imp-lement price discrimination, leading to higher profits
and an increase in net social welfare. Netflix is a prime example of this model; more im-
portantly for this study, leaders in the gaming industry have also adopted this method. Both
Microsoft and Sony have released their own gaming subscription services (Chan, Zhang,
Yeung, 2020, 1-2). These subscriptions have also undergone various changes and are no-
wadays known as PlayStation Plus and Xbox Game Pass.

According to the official websites of XBOX (2024) and PlayStation (2024), there are
several similarities and differences between their subscription bundles. Both Microsoft and
Sony offer mul-ti-tiered bundles, but Microsoft provides more cross-platform options due
to its significant market presence not only in the console sector but also in the PC market.

In contrast, Sony offers a more sophisticated, layered approach to its bundles.
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Despite these differences, both subscription models ultimately aim to give consumers
access to a broad selection of games during the subscription period, along with the option
to purchase individu-al titles. This approach, known as "mixed bundling," is a common eco-
nomic strategy where a firm offers multiple products that can be bought individually or at a
discounted price when purchased together. Mixed bundling encourages consumers to try
products they might not buy on their own, while allowing the firm to maximize revenue
from those who prefer to purchase specific items sepa-rately (Belleflamme & Peitz, 2015,
264-266).

2.3. VIDEOGAME DEVELOPERS

As discussed, the video game industry is a complex system with multiple interrelated
partici-pants. One of the main funcition is that the video game studios are responsible for
producing game content compatible with the various consols. These firms can be classified
in several ways, but for simplicity, this study categorizes them as "Indie game developers"
and "Traditional game deve-lopers.” Indie developers are typically smaller, enjoy greater
creative freedom, but operate with limi-ted budgets. In contrast, larger studios are organized

into divisions and focus on producing AAA, blockbuster games (Zackariasson, 2012, 1-23).

2.4. THE PARTICIPANTS OF THE INDUSTRY

To improve understanding, it is essential to clarify the roles and relationships among
the core players in the video game industry. In their study, Marchand and Hennig-Thurau
(2013) developed a conceptual framework for value creation in this industry. They identi-
fied two primary pathways: a vertical pathway, referred to as the "gaming environment,”
and a horizontal one, which represents the distribution channels. The vertical pathway con-
nects content providers (video game developers), platform providers, and consumers
(Marchand, Hennig-Thurau, 2013, 141-143).

Based on this framework, a simplified relationship map, Figure 1 is created to enhance
un-derstanding of the topic. In this model, game development studios supply content to in-
termediary platforms. The platform can offer this content through subscription services or
individual sales via traditional a la carte method. Consumers purchase the products from the
platform, generating re-venue for the platform provider, who then compensates the content

providers for their offerings.
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Figure 1: Value creation in the videogame industry

Source: Own illustration



3. TRADITIONAL MODEL

3.1. BASE UTILITY MODEL

In their 1984 work, Nirvikar Singh and Xavier Vives introduced the Quasilinear
Quadratic Uti-lity Model to represent the utility function of a representative consumer
within an oligopoly market characterized by differentiated goods (Singh, Vives, 1984). This
model serves as a foundational framework for analyzing consumer preferences and demand
in markets with multiple product varia-tions. Thanks to its appealing properties, it has been
extensively used in the literature of industrial organi-zation (Choné, Linnemer, 2020). The
utility function, which will be adopted as the reference for this study, is expressed as fol-

lows:

(,316112 + ﬁzqz2 +2vq193) (1)
2

Upon translating this model to align with the notation of the current study, the utility

U(q1,92) = a1q1 + a,q, —

function takes the following form:

(qr* + q/* + 2yqrq;) (2)
> — Prqr + Piq;

The variables and parameters in this function are explained in Table 1:

U(qr,q;) = arq; + a;q; —

Table 1: Notations for the Base Utility Function

qr > 0 | Quantity of games produced by the "Traditional" Video Game Studio

ar > 0 | Objective valuation of games developed the "Traditional” Video Game
Studio

q; > 0 | Quantity of games produced by the "Indie” Video Game Studio

a; > 0 | Objective valuation of games developed by the "Indie" Video Game Studio

B; =1 | Normalized to 1, not directly applied in this model

y € [0; 1] | Substitution rate between Indie and Traditional games, representing a sub-

jective parameter

Py Price of games developed by the ,,Traditional” Studio

P, Price of games developed by the ,,Indie” Studio

Source: Own edit



In this model, it is assumed that a; > a;, indicating that games produced by traditional
firms hold a higher objective valuation. This assumption reflects the notion that traditional
firms are responsible for creating blockbuster games, often perceived as higher-quality or
higher-budget products. The parameter y represents consumer substitution, indicating the
willingness of consumers to choose one game type over the other. Note that in the extreme
case of y = 1, the two types of games are perfct substitutes, whereas they are independent
products when y = 0. Meanwhile, a; and a; reflect the objective qualitative differences

between the games produced by each type of developer.

3.2. TRADITIONAL MODEL SETUP

Following the framework outlined above, this model considers an oligopoly of Traditi-
onal and Indie game developers, each aiming to set optimal prices. The timing of the game
is as follows: the developers’ pricing decision in Stage 1 is followed by the consumers’
quantity choices in Stage 2. Using a standard game-theoretic approach, the solution concept
will be subgame-perfect Nash equilibrium, thus the model will solved using backward in-
duction. In particular, in this setup, the consumers' final choice represents their utility-ma-
ximizing move in each possible outcome. By substituting this utility-maximizing, optimal
quantity function back into the firms' pricing, the model can derive the equilibrium price
(Guo, 2015, 140-141).

In this model, the strategic decision of setting the profit-maximizing prices lies in hand
of the developers. The intermediary platform generates revenue through royalty fees, where
a given percentage r, of game sales is allocated to the platform, and the remainder 1-r
percantage is allocated to the developer firms. Based on Peters' industry report (Peters,
2021), the royalty rate paid to the platform per sale is approximately r=30%. For simplicity,
this rate will be taken as a fixed parameter in the model rather than a variable factor subject

to strategic decisions.

3.3. CONSUMER’S UTILITY MAXIMALIZASTION
The optimal quantities for utility maximization can be derived from the partial deriva-

tives of equation (2) with respect to g and q;:

U 3)
E=CLT_CIT_YQI_PT=O
U 4)
a_ql:aI_ql_qu_PI:()



By rearranging equations (3) and (4) g and g; can be expressed as:

qr =ar —yq; — Pr )

q=a;—vqr—F (6)
From equations (5) and (6), it is evident that both the traditional and indie firms’ para-
meters crossinfluence the optimal quantities. The optimal quantity for each firm depends
positively on its game’s objective valuation and negatively on its price, consistent with eco-
nomic intuition. Additionally, cross-substitution effects should be considered: depending on
the degree of substitution willingness, the quantity produced by one firm has a diminishing

effect on the other, as consumers may choose to substitute the competing product.

By substituting equations (5) and (6), the optimal quantities can be expressed as:

*_aT_PT_Y(aI_PI) (7)
., _a— P —vy(ar —Pr) (8)

These optimal quantities show that each firm’s output depends primarily on its own
parameters, with an adjustment based on the degree of substitution, reflecting the influence

of the competing firm’s parameters, as described above.

3.4. INTRODUCTION OF TWO TYPE OF CONSUMERS

We assume there is a mass one of consumers who can be categorized into two distinct
groups based on their level of substitution, denoted by y. A fraction A of consumers is
characterized by y, = y < 1, indicating a high substitution rate. These consumers are more
likely to consider playing the alternative type of game, but with the assumption that y, # 1,
which excludes perfect substitution. This simplification is used to reduce the complexity of
outcomes in the analysis. The remaining fraction 1 — A is characterized by yy = 0, in-
dicating indifference to the alternative game type in their purchasing decisions. This dis-
tinction categorizes them as "Low-type" and "Hig-type" consumers, respectively, based on
their willingness to pay. A higher substitution rate causes a lower reservation price due to
the appeal of alternative options. Both consumer types have an outside option normalized

to zero.

Note that Hernandez (2011) also introduces two consumer groups differing in their level
of substitution, with the crucial distinction that the baseline model Hernandez (2011, 175)

uses is the Hotelling model of product differentiation.
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Implementing the two consumer types leads to the following table:

Table 2: Optimal quantities of the two consumer types

Low-type High-type Summarized

aT—)/aI—PT+)/P1 aT_PT

ar —ya; — Pr +yP

Q;=[/’l*max{< 1=, );0}+(1—/1)

* max{(ar — Pr); 0}]

1—y2

a—vyar—P+yPr| q, —P

a—vyar — P +yPr

Q;=[/’l*max{< 1=, );0}+(1—/1)

«max{(a; - P; 0}

1—y2

Source: Own edit

Let Q7 and Q; represent the aggregate utility-maximizing decisions of each consumer
type within a generalized framework. The model incorporates an economic constraint, ensu-
ring non-negative quantities in the aggregate, which leads to the following mathematical

constraints:

(11)

(12)

Since 1 — y2 is always positive due to 0 < y < 1 the constrains for the Indie firm are
a; —yar +yPr = P,or a; = P; and for the Traditional firm are a; —ya; + yP; = Py V
ar = Py. In the following sections, we aim to conduct a scenario analysis on the potential
combinations of these constraints, providing insights into each firm's strategic options for

targeting different consumer groups.




3.5. POSSIBLE PARAMETER SETUPS

Based on the constraints calculated in the previous chapter, the number of economically
feasible setups can be narrowed down using truth tables. The relationships in these econo-
mic constraints rely on logical "or" conditions, allowing for the construction of the follo-

wing truth table, where ,,T” stands for ,,True” and ,,F” stands for ,,False” (Bikenaga, 2024):

Table 3: Truth table of economic constraints

OR Traditional firm’s economic constrain Indie firm’s economic constrain
ar—y(a;—P)=2Pr |ar= Pr aj—vy(ar —Pr) 2 P a2 P

T |T T T T

T |T F T F

T |F T F T

F |F F F F

Source: Own edit

The truth table, excludes the ,,False” combinations where both type of consumers would
chose not to consume. The valid combinations can be linearly combined into nine possible
outcomes, as shown in Table 4. Each outcome's feasibility can be evaluated individually.
Cells marked in the table indicate combinations that are not feasible due to mathematical
contradictions. The following assumptions apply in all cases: y € [0; 1] anda; < ar. . In

the table, 0% indicates that the given term is a strictly positive value.

The outcome labeled "special” leads to a contradiction due to the utility function itself.
Specifically, if for both i = {T; I}, a; < P; then no consumers would purchase the product,
as substituting these values into Q; results in negative qunatities leading to contradiction.

Summarized, Table 4 shows that any combination including a; < P; forany i € {T; I}

leads to a contradiction. This implies that "low-type" consumers are always served, and the

strategic decision for the firms is whether the other group should also be served or not.



Table 4: Possible constraint combinations

Yy € [0;1] a—vy(ar—Pr) 2 P, a; = P a—vy(ar—Pr) = P
a1<aT a1< PI al_y(aT_PT)<PI aIZ PI
ar = P a—(0Y)=>P a; — P a=>a,—(0")=>P
T T I ) I < (ar - Pp) 1 1 I
ar —y(a; — P;) < Pr A ar = Pr > ar —(0%)
ar — Pr a;—P
a1< PI <(a1—PI) 1 IZ(G,T—PT)
< ar — P
aI—P1> T T
a;— P
> (a; — Pp)
aT< PT SpeC|a| aT_(0+)2PT aT_(0+)2PT
ar —y(a; —P;) = Pr © ©
ar < Pr ar < Pr
ar = P; a,—(0Y) =P a, = P;>a; —(0%) a =>a;,—(0Y) =P
ar —y(a; — P) = Pr o ar=>ar— 0" =>P; | ar =a;y—(0%) =Py
a; < P, a;— P a— P
! ! <(ar—"Pr) y = (ar — Pr)
ar — Pr ar — Pr
= (a;—P) = (a; — Pp)

Source: Own edit

3.6. SCENARIO ANALYSIS

Based on Table 4, the three possible scenarios are summarized in Table 5. These scena-

rios outline the conditions under which each firm targets both consumer types or only the

high-type consumers. Scenario 1 represents both firms serving both consumer types, while

Scenario 2 represents only the Traditional firm serving the high-type consumers, and Scena-

rio 3 is the reverse, where only the Indie firm serves the high-type consumers.

Table 5: Possible scenarios

Traditional firm

Indie firm

Scena“Ol al—}/(aT—PT)—PIZO aT_)/(aI_PI)_PT 20
Scenario 2 ar—vy(a,—P)—Pr=0 a—P =0
Scenario 3 ar—Pr >0 a,—y(ar—P;)—P, > 0

Source: Own edit

10




This study focuses primarily on Scenario 2, where the traditional firm serves both con-
sumer groups whereas the indie firm only serves the high-type consumers. Although analy-
zing all scenarios would provide a more comprehensive understanding, this is reserved for
future research. Scenario 2 is emphasized here based on the intuition that bundling may
positively impact indie games, which have objectively inferior products. These games may
individually attract a limited audience, but bundling them with blockbuster titles could sig-

nificantly enhance their demand.

3.7. PROFIT-MAXIMIZING DECISIONS

The profit-maximizing decision of indie firm, based on the condition a; — P, = 0, can
be derived from the partial derivative of profit with respect to P;. Where, the profit is defined
as I1; = q; x P, — q; * c;. For simplicity, ¢c; = 0 is assumed, considering it as a sunk pro-

duction cost:
o1,

0_Pl= 1 =M)(a; — PP,

(1-MD(ar-2P) =0

ap

2

2%
P =

= a-n(3)

This result implies that if the indie firm targets high-type consumers, the profit-ma-
ximizing decision is P?* = % leading to an individual pricing decision independent of the

traditional firm’s choice. Substituting the optimal price into the profit function shows the

achievable profit maximum for the indie firm. Plugging the optimal price back into Equation

(8) for the high-type consumer gives the quantity of indie games as: q; (P#*) = %

Following similar steps, the optimal price and profit for the traditional firm can be cal-

culated, given the indie firm’s optimal pricing choice of P* = %:

GHT: aT_PT_V(aI_%)

Pr+ (1—M)(ar — Pp)Pr =0

a
o (3
2 2(1—-y%24+2y?)

PT*:

11

(13)

(14)

(15)

(16)

(17)

(18)



ar /1)/(%) a a
HZ*:A*7+2(1—)/2+/1)/2)_Y(7) ar ’17’(71)
T 1—y2 2 2(1—-y2+ 4y
@ V(o w®

2 2(1—-y%2+Ay?) 2 2(1—-y%2+4y?)

This result provides a generalized solution for the optimal price reaction of traditional
firms in Scenario 2. From these results, we are able to conclude that by targeting both con-
sumer types, the traditional firm gains the flexibility to reduce its prices compared to the
competing firm’s individual solution. The degree of optimal price reduction depends on the
strictly positive parameters y , A1 and the cross-effect of the other firm's objective parameter
a;. Furthermore, this analysis reveals that a substitute product with objectively lower quality
can allow for a higher optimal price, influenced by the relative weights of consumer types
and the degree of substitutability between products.

12
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4. BUNDLING MODEL

4.1. BUNDLING OPTION FOR THE PLATFORM

In the following, the outcomes of the traditional a la carte pricing model described above
will be compared to a market where the platform decides to tie the different games by offe-
ring them as a bundle. Although, as the previous industry review shows, it is a common
practice for platforms to use mixed bundling, this study assumes pure bundling. This as-

sumption is made in order to simplfy the model, with no al a carte option for the consumers.

A related but methodologically distinct study Lu and LaRiviere (2024, 19-21) assumes
that the platform aims to maximize long-term value by enhancing consumer surplus. While
Lu and LaRiviere (2024) examines the subscription effect using empirical methods, this
study approaches similar dynamics through a theoretical framework. Their assumption is
supported by interviews with key decision-makers at Microsoft, including Spencer (2020)
and Makuch (2020). Based on this, a utility maximising combination of games could be

chosen, and the price cap P sub cap B could be optimized by the platform accordingly.

The results of the traditional model setup lead to a mathematically complex problem.

Therefore, the following simplifications are introduced: instead of selecting the purely uti-
lity-maximizing bundle, the platform sets a bundle comprising of {q? ==Tqr = %} Ad-

ditionally, another further simplifying aassumption is made. Namely, y = 0,5. These simp-
lifications facilitate an easier comparison between the two models, though they also lead to
more limited conclusions. Without further loss of generality, | will also denote a; = a; * t,

where t > 1.

4.2. PLATFORM’S PROFIT-MAXIMIZING DECISION

In the traditional model, videogame developers make the strategic decisions. In this
model, however, the platform is allowed to optimize its own profit. As before, a 30% royalty
fee is applied, while the remaining 70% is divided according to the developers' game ob-

jective qualities in proportion to the parameter a;.

The platform’s profit can be calculated as:
A* Py

M8 ={(1—-21) %Py
1x*Pg

(20)
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where A * PB represents the profit when only low-type consumers are served, (1 — 1) *
PB when only high-type consumers are served, and 1 * PZ when both consumer types are

served.

To determine the feasibility of these setups, consider the following consumer-type-ad-

justed utility functions for a bundle:

B2 12 B 1
qr +.9r +2vqrqr (21)
UL(‘I%‘I%) = aTq¥ +a1qIT_( > )_PB
B2 12
ar +qr (22)
U"(q7,q1) = arq? + a;qr — # — Pg

Similar to the traditional model, it is not feasible to serve only low-type consumers in
this setting. This is due to the term —2yqZ, g%, which results in lower utility for low-type
consumers compared to high-type consumers for the same bundles. Consequently, the plat-
form's pricing options are limited to either a lower price Py for all consumer types or a
higher price P4 targeting only low-type consumers. The choice of serving everyone will be

made if the following condition holds:

(1-21)* P <1xPy 23)

The various bundle prices for the assumed bundle {q? = %; qt = %} can be calculated

by setting the prices to the highest level where the respective groups still make purchases:

e (@ D) o
Pg = U"ar,qr) = —+—— .

&2 &2
u o o ar? ap? ((2) +(2)) (25)
Pg =U (CIT.CIT)=T+7— >

Using the assumptions from Section 4.1, and after some simplification steps, we obtain:

e G RO RGIO) @
2 2T > = 50’3 +3-1)

a’t?  a,? ((aT,t) +(%)2) 1 (27)

pH= L —_,2 2
5 > + > > 8a, (3t + 3)

Py =

14



Substituting equations (26) and (27) into equation (23) leads to the following condition:

t

A>—
3t2+3

(28)
Recall that t > 1. Therefore, the inequality is generally satisfied because the right-hand
side of the inequality is a monotonically decreasing function with a maximum value of é
Thus, for 1 > %the platform will always serve both consumer types. Therefore, a sufficient
ratio A > % of low-type consumers always results in the following platform profit, using the
industry’s royalty fee:
1
ny = §a,2(3t2 +3-1)+%0,3 (29)

The developer firms' profits in the bundling model {I1Y; 12"} can be determined by

applying the proportional rule and the remainder of the royalty fee as follows:

t 1
BY _ 220242 _ 30
0§ = —5+5a’Gt? +3 -0 %07 (30)
mpv = 1 *1a2(3t2+3—t)*07 (31)
' 7t+1 8" ’
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5. COMPARISON

5.1. PROFIT MAXIMUMS IN THE TRADITIONAL MODEL
Using the assumptions from Section 4.1, the optimal price P for the traditional game
studio, as derived in equation (18), simplifies to:
1 A
T _ _ 32
Py > a;(t 113 (32)
Consequently, as demonstrated in Appendix 1, the optimal profit for the traditional firm,
based on equation (19) and incorporating a 30% royalty fee, can be expressed as:
1 2
T _ 2 — 33
nf 12(/Hg)(a,) (A+3)t—2)"*07 (33)
By substituting the assumption y = 0,5 into equation (16) and accounting for the ro-
yalty fee, the profit for the indie firm becomes:
2

nr=@1- ,1)% (34)

Combining these results yields the comparable profit for the platform as follows:

2

M5 = 0,3 %[ @)?(A+3)t—2)° + (1 - 2) %] (35)

1
12(A+3)
5.2. SUPPLIER SURPLUS IN THE TWO MODEL

To determine the potential benefits of introducing bundles for the two firms and the
platform, we need to compare the profit of the firms and platforms in the traditional and
bundling models. Our primary focus is on evaluating the platform's profit, as demonstrating
a profit increase would confirm that bundling is a rational choice for the platform. By divi-
ding the royalty fee of 30% on both sides of the inequality, given that the royalty fee is

constant in both models, we can proceed with a simplified comparison:

%a,z(Btz +3-t)>] (aD?((A+3)t — /1)2 +(1-1 %’2] (36)

1
12(1 + 3)

Based on the proof in Appendix 2, this inequality holds for all values 0 < A < 1 and
t > 1, indicating that introducing the bundle is advantageous for the platform. Similarly,

we can compare the indie firm's profits in the two models as follows:

- *1a12(3t2 +3-1t) > (1—/1)‘1—’2 (37)
t+1 8 - 8
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243
This inequality always holds because @

™ >1>(1—-2A)forevery0<A<1and

t > 1. This result follows from the fact that:

3t2+3—t 3t243+1 t+1 3t*’+4 38
= - = —1>25 (38)
t+1 t+1 t+1 t+1

2
where % is monotonically increasing, with a minimum value of 2.5. This result de-
monstrates that the indie firm always benefits from the bundling option.

Finally, we compare the traditional firm's profit similarly to the examples above:

Ll(3t2+3—t)—[

2 1
P (@)?*(A+3)x-2)"+@1 ~glz0 (39)

1
12(A + 3)

Due to the complexity of this inequality, a numerical approach was employed for this
study. Using RStudio, the following results were calculated and summarized in Table 6:

Table 6: Traditional firm’s profit differences

t lambda 0 | lambda_0.05 | lambda_0.1 | lambda_0.15 | lambda_0.2 | lambda_0.25 | lambda 0.2 | lambda_0.35 | lambda_0.4 |lambda_0.45| lambda_0.5 | lambda_0.6 | lambda_0.7 | lambda_0.8 | lambda 0.9 | lambda 1

1] -0,0625| -0,052151633| -0,041935484| -0,031845238| -0,021875| -0,012019231| -0,002272727| 0,007363403| 0,016511765| 0, 0,035714286| 0,054166667| 0,072297297| 0,090131579| 0,107692308 0,125

1,1 -0,065416667| -0,055109373 - 0, -0, -0,015144231) -0,005439394| 0,00416107| 0,013661765| 0,023067029| 0,032380952 0,05075| 0,068797297| 0,086548246| 0,104025641 0,12125

e

1,2| -0,067727273| -0,057545579| -0,04749609| -0,037572511| -0,027768939| -0,018079837| -0,0085| 0,000975464| 0,010351159| 0,019631423| 0,028820346| 0,046939394| 0,064736691| 0,08223764| 0,099465035| 0,116439394

1,3 -0,069184783| -0,059211422| -0,049370266/ -0,039655021 -0,030059783 -0,020579013| -0,01120751| -0,00194038| 0,007226982| 0,016298913| 0,025279503| 0,042981884| 0,060362515| 0,077446796| 0,094257525 0,110815217|

o

1,4 -0, -0, -0,050352151| -0,040928571| -0,031625| -0,022435897| -0,013356061| -0,004380597| 0,4 0,013275362| 0,021964286| 0, 0,055880631| 0,072381579| 0,088608974| 0,104583333

1,5 -0,06875| -0,059443306| -0,050268817| -0,041220238| -0,032291667| -0,023477564| -0,014772727| -0,006172264| 0,002328431| 0,010733696| 0,019047619| 0,035416667| 0,051463964| 0,067214912| 0,082692308| 0,097916667|

1,6 -0, 62| -0,057690101| -0,048973945|  -0,0403837| -0,031913462| -0,023557692| -0,015311189| -0,007169059| 0,000873303| 0,008820234| 0,01 4| 0,032128205| 0,047258836| 0,062093117| 0,076653846) 0,

1,7| -0,062824074| -0,05451738| -0,046342891( -0,038294312| -0,030365741 | -0,022551638| -0,014846801| -0,007246338| 0,000254357| 0,007659622| 0,014973545| 0,029342593| 0,04338989| 0,057140838| 0,070618234| 0,083842593
1,8] -0,0575| -0,049818306| -0,042268817| -0,034845238| -0,027541667| -0,020352564| -0,013272727| -0,006297264| 0,000578431| 0,007358696| 0,014047619| 0,027166667| 0,039963964| 0,052464912| 0,064692308| 0,076666667 |
1,9] -0,050474138 -0,043500777| -0,036659622| -0,029944376| -0,023349138| -0, -0, -0,004229735| 0,001937627| 0, 0,013990148| 0,0256; 0,037073159| 0,048157441| 0,05896817 0,069525862|
2| -0,041666667| -0,035484973| -0,029435484| -0,023511905| -0,017708333| -0,012019231| -0,006439394| -0,00096393| 0,004411765| 0,009692029| 0,014880952| 0,025| 0,034797257| 0,044298246| 0,053525641] 0,0625

2,1) -0,031008065| -0,025701371| -0,020526882| -0,015478303| -0,010549731| -0,005735629| -0,001030792| 0,003563672| 0,008070367| 0,012475631| 0,016789555| 0,025158602| 0, 01 0,048434243| 0,

2,2| -0,0184375| -0,014089139)| -0,009872984| -0,005782738| -0,0018125| 0,002043263| 0,005785773| 0,009431903| 0,012974265| 0,016421196| 0,019776786| 0,026229167| 0,032359797| 0,038194079| 0,043754808|  0,0490625

2,3 -0,003901515| -0,000594821| 0,002579668| 0,005628247| 0,008556818| 0,011370921| 0,014075758 0,016676221| 0,019176916| 0,021582181| O, 0,028265152| 0,032312449 0,036063397| 0,039540793| 0,042765152|

2,4| 0,012647059| 0,014828753| 0,016878242| 0,018801821| 0,020605392| 0,022294495| 0,023874332| 0,025349795| 0,02672549| 0,028005754| 0,029194678| 0,031313725| 0,033111023| 0,034611971| 0,035839367| 0,036813725

2,5 0,03125| 0,032223361| 0,033064516| 0,033779762| 0,034375| 0,034855769| 0,035227273| 0,035494403| 0,035661765| 0,035733696| 0,035714286 0,035416667| 0,034797297| 0,033881579| 0,032692308| 0,03125

2,6| 0,051944444| 0,051626138| 0,051175627| 0,050599206| 0,049902778| 0,04309188| 0,048171717| 0,047147181| 0,046022876| 0,04480314| 0,043492063| 0,040611111| 0,037408408| 0,033909357| 0,030136752 0,026111111]

2,7| 0,074763514 0,073070208| 0,071244696| 0,069293275| 0,067221847| 0,065035949| 0,062740786) 0,06034125| 0,057841945| 0,055247209| 0,052561133| 0,04693018| 0,040977477| 0,034728426| 0,028205821( 0,02143018|

2,8| 0,099736842| 0,096585203| 0,093301358| 0,089891604| 0,086361842| 0,082717611| 0,078964115| 0,075106245| 0,071148607| 0,067095538| 0,062951128| 0,054403509| 0,045534139| 0,036368421| 0,02692915 0,017236842|

2,9| 0,126891026| 0,12219772| 0,117372208| 0,112420788| 0,107349359| 0,102163462| O, 0,091468762| 0,085969457| 0,080374721| 0,074688645| 0,063057692| 0,05110499) O, 0, 0,013557692|
3 0,15625| 0,149931634| 0,143481183| 0,136504762| 0,130208333| 0,123397436| 0,116477273| 0,109452736| 0,102328431| 0,095108696| 0,087797619| 0,072916667| 0,057713964| 0,042214912| 0,026442308| 0,010416667

Source: Own edit
From this table, we can conclude that if ¢t and A are sufficiently high, bundling is also
advantageous for the traditional firm. However, smaller parameter values result in a relative

loss compared to the traditional model.

5.3. CONCLUSIONS

As demonstrated in Section 5.2, both the platform and the indie firm are consistently
able to benefit from the bundling model. For the indie firm, the primary advantage is the
expanded market reach that bundling enables. In the compared traditional model scenario,
the indie firm targets only a segment of consumers, whereas bundling allows it to access a
broader audience. The platform sets a price that leverages the perceived quality of traditional
games, which can also lead to additional profits for the indie firm.

The platform benefits from bundling because the discount offered in the bundle attracts

more consumers. By setting prices that reflect both firms' characteristics, the platform can
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maximize its profit, achieving a higher level of profitability than would be possible with

individually set prices.

While the indie game developer and the platform always achieve higher profits under
bundling compared to the traditional model, this is not necessarily true for the traditional
firm. For the traditional firm, if the proportion of "low-type™ consumers is low and the qu-
ality advantage of its games is marginal, bundling can result in a relative loss. In cases where
the games are of relatively lower quality, the firm can attract enough consumers with lower
prices. However, an increase in game quality requires a higher price, which may deter con-
sumers, a situation that bundling can help mitigate. On the other hand, a lower proportion
of high-type consumers reduces profits in the platform setup, as shown in equation (28).
The platform will opt to serve both consumer types only if the proportion of low-type con-
sumers is sufficiently high. This is because low-type consumers, given their greater willing-
ness to substitute, are willing to pay less, making them a less profitable segment. Therefore,
a larger base of low-type consumers is necessary to achieve the additional benefits of setting

prices at a level that appeals to them.
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6. SUMMARY

This study presents a theoretical framework for evaluating the benefits of bundling
developer-supplied games on video game platforms. By comparing pricing strategies in both
traditional and bundling models, the research is able to demonstrate that bundling can inc-

rease platform profits while broadening market reach for content developers.

The traditional model explores the underlying factors of individual firm pricing strate-
gies and their interdependencies, while the bundling model captures the platform’s profit-
maximizing strategy through bundled price discounts. Due to the mathematical complexity
of the Quasilinear Quadratic Utility Model combined with consumer differentiation, the
findings are limited to a controlled environment where the consumer substitution parameter
remains constant. In this context of fixed consumer differentiation, the study finds that
bundling not only enhances platform profit but also supports the developer’s profitability.

Future research could expand these findings by examining more every and more gene-
ralized scenarios to capture the broader effects of bundling on supplier surplus. Additio-
nally, it would be valuable to investigate welfare effects on consumers to assess the overall
social welfare impact of the proposed bundleing model. Further generalizing assumptions,

such as zero production cost or pure bundling, could enhance the realism of the models.
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APPEDIX 1: SIMPLIFICATION OF EQUATION (19):

1. Imitial profit function:

2. Profit expression 117

1-0.25 2
ayt  ay A ajt  ay A
+ ’”( 2,\+:—:)(2 2)~+:—:)

3. Expand Terms and use (a + b) (a — b) = (a® — b*)

2 2 A2 1 1 A 242 20t
1'I¥= =Mdayt + = a;——)m.;] [—a; (t——)]+[1_h] |\“‘{ _ oy

aji 1 A a
n?:x%_im(m)_%-l (r A)

3 3A4+3 3 2

4. Open the brackets:

2 2 A0 1 2 A% . 2 M 4 1 A2
HT = —Aajt’ + = t— =Aajt — ‘!f - 4+ -———a7
LR Swnr UL Lt e L L rwnere L A e
1. 1 A 1 1A
+ 70l - et - D3+ 1
4 4(x+3)° 4 4 (x+a3)°
5. Combine alike terms:
1 1 AS . 1 A7 , 1 1 A2
IF = —Aa?t?— = Aadt— — ~aj aj+—ajt* aj
12 fi 12(,1.,_3‘] GA+3 4 4{}L+q)
6. Split up the given fraction:
1 A% ot 1A2(A+3) o2 1 A . 3 A “
= ay = ay = = 707+ = 507
GA+3 6 (A+3)? 6(A+3) 6(A+3)

7. Substitute the split up terms:

1 1 VD L

P - P ——
2 T T e

L., 3 X 2

- ——a
e 2(x+37° "

8. Simplify the given fraction:

TR L T A P B G 347
it T 2= 15 7+ 3
12 (X +3) 1?{A+‘?~} (A+3)°  (A+3)
1 2X’+‘%Jn.2 zf{)a.+f—:} 1 o Az
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10

11.

12.

13.

14.

15.

Substitute the simplified fraction:

1 .. 1 1, A 1
F = S ag28® — Sha?t+ —a? 2 a2
r= At T pAdt AT g

Factorize using common terms:
2

A+3

1
M = —a? [At?— 20t + + 3t

12

Express in Terms of (A + 3):

1 a?
ny = ——1
"~ 12x+3

[MF(A+3) —2At (A+3) + A%+ 3t7 (A + 3)]

Factorize inside the bracket using (A + 3) #:

1 a? ‘
T _ T B .
111-—1“+3[|[Ju+3}z[3: 2 + 3] + A7

Simplify the inner bracket:
A —2A 4+ 3 =t({A43)—2)

Substitute the simplified term:

1 at
nf — 2
T 12x+3

(A+3)% 42 —21{A+3}:+xf]

Compact Form using (a + b) 2 = a? + b + 2ab:

2
1 a

A+ 31— AR
1u+3[{ +3) !

T _
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APPENDIX 2: PROOF OF INEQUALITY (35)

10.

11.

. Initial Inequality

k3

L o9 0 1 2 2 al
- H+I-t) > —— A3t A 1-A)—

Subtract {1 — A) Egi from both sides:

1

2
T —
=12+ 3)

%3;2(3t2+3—t—{1—};” 2((A+3t—2A)

Multiply both sides by 21

IBFE+3-t—(1-1)) = %{{A+3]t—kjﬂ

. Expand terms on both sides:

AA+BHE 2AT 4(A+ 3)EA

02 +6— 3+ 34>
+ +aaz A+3 A+3 A+3

Multiply both sides by (A + 3):
(A4 3% +6— 3t +30) > 2(A+3)%2 + 207 — 4(A +3)2A

. Expand the left-hand side:

YA+ +6(A+3)—3(A+ 3t +3AA+3) = 2A+377+ 227 —4( A 4+3)2A

. Further expand terms on the left-hand side:

OMZL2TE A1 30 -0 4327400 = 20242 L1202 182 1207 — 407 — 120

. Combine like terms on both sides:

(9A+2T)2+(6A+18) — (IA+9)EH(IATH9N) = 2ATE2H 12002+ 18124207 — 4N 2t — 120t

. Further simplify by combining terms involving 2, ¢, and constant terms:

(9A 427 — 222 — 122 — 1) +{—3A—9+4A7 +120)E 4+ (3AF 4 9A-243) > 0
Simplification of the terms:
(=227 —3A+ 97 + (AN + 94— 9)t + (A2 +9X) = 0
Proving (—2A% — 34 + 9)¢? is always positive:
—2)* —3A = =5 due to the assumption 0 = A =1

t* = 0 due to the assumption £ = 1



12. Since (—2X% — 3A + 9)t? is always positive the following holds with the
assumption £ = 1:

(=227 —3A 4+ 9)* > —(2A7 —3A + 9)t

13. Proving that a smaller function still holds the inequality proves that the
original inequality holds for every A and ¢

(=222 =3A+9)2+(402492—9)t+(A2+90) = (=222 —3A4+9)t+H(4A2+9A—-9)t+(A2+9X) = 0

(=227 —3A+ 98" + (427 + 92— 9+ (A* +9X) = (2A7+6M)E+(A°+9X) = 0



