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Introduction

In multi-sided markets, platforms like app stores or marketplaces act as intermediaries
and must set appropriate prices for the involved parties. Dynamic game theory provides
an effective tool to analyze strategic interactions among these parties. This article
examines pricing strategies and price sensitivity behaviors of players using this theory
and analyzes their impact on market stability. The goal is to achieve optimal policies in
competitive multi-sided environments.

Main Research Questions

1. How can pricing strategies and price sensitivity be modeled using game
theory?

2. How do these strategies reach equilibrium?

3. Which strategy yields higher profitability in multi-sided monopoly markets?

Literature Review (Summary)

Cournot (1838) showed that in oligopoly markets, each firm's production equilibrium
depends on rivals' decisions, optimizing company profits at equilibrium. Bertrand
(1883) emphasized price competition, concluding that equilibrium price equals
marginal cost. Edgeworth (1961) extended the Bertrand-Edgeworth model, showing
permanent price fluctuations in duopoly markets.
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Nash equilibrium theory (1950) provided a mathematical framework for analyzing
mutual strategies and helped develop dynamic models of monopoly markets. Allouch-
Ferrer (2004) and Yuri et al. (2009) studied firm behavior dynamics in multi-sided
markets using stochastic games.

Anufriev and Kupani (2018) demonstrated that Cournot equilibrium is more stable than
Walrasian equilibrium and that increasing the number of firms destabilizes the market.
Colombo and Labrescusa (2020) and Zhang et al. (2020) examined reference pricing
and uncertainty in pricing.

Prado and Blavatsky (2021) showed with Nash equilibrium models that in oligopolies,
equilibrium price reduction may not increase demand. Liu and Cho (2022) analyzed the
effect of information exchange in firm competition, and Jokar et al. (2022) presented
an optimal microgrid framework using game theory.

Research Methodology (Model Introduction)

The Cournot oligopoly model is a well-known economic game theory model where
firms compete on the quantity of homogeneous goods produced. It applies to markets
with a limited number of firms producing similar products. Each firm sets its output
based on rivals' production to maximize profit.

This study considers two types of firms: price takers (non-strategic) who adjust output
based on past profits, and price setters (strategic) who consider competitors’ behavior
and predict market prices.

The study uses reinforcement learning approaches and behavioral variability,
allowing strategy changes over time. Considering real-world fluctuating demand (due
to crises and seasonal changes), the model incorporates variable demand.

The main goal is to analyze various market equilibria including Cournot, Walrasian,
and collusive equilibria, each with distinct conditions and outcomes. The model
examines an industry with more than two firms producing homogeneous products to
better understand strategic behaviors and their effects on price and total production.

Results

In this section, the model is examined for a scenario where a fixed number of firms are
price takers (n) and the rest are price setters (N-n). Mathematical relationships for price,
production, and profits of both price takers and price setters are presented. Two special
cases are also analyzed:

e All firms are price takers (competitive case)
e All firms are price setters (Cournot-Nash equilibrium case)

Model Characteristics:
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1. Asthe number of price-taking firms increases:
o Price, total production, and total profit increase.
o Price takers have higher production and profit compared to price
setters.
2. Price dynamics depend on the ratio Nb/s:
o Ifthisratio is less than 1, price equilibrium is stable.
o If greater than 1, equilibrium becomes unstable and the market may
exhibit cyclical fluctuations.

Simulation and Numerical Results:

e  For small markets (e.g., N=3) with few price-taking firms, price dynamics
are stable and the market reaches equilibrium.

e Ifthe number of price takers increases (e.g., n > 5 in a 10-firm market), the
market becomes unstable, price takers may incur losses and exit the market.

¢ Inthe long run, firms tend to move toward price setting, as it yields higher
profits.

e The stable market distribution usually has a low number of price takers, with
the market predominantly operating under stable pricing.

Discussion and Conclusion

This study examined the behavior of two types of firms in a multilateral
monopoly market: price takers and price setters. The results showed that
markets dominated by price-setting firms (Cournot model) are more stable and
profitable, while a high number of price-taking firms leads to instability and
reduced profits. Firms tend to return to price-setting behavior through learning.
Additionally, relative profit rather than absolute profit plays a key role in
strategy choice. Future research can extend the models by incorporating
incomplete information and time delays.

Keywords: Price-taking, Cournot equilibrium, Pricing, Oligopoly.
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