Consider A Market With A Risk-free
Security And A Risky Asset. Assume
That Investor Is Not A Price-taker

Introduction

Consider a market with a risk-free security and a risky asset. Assume that the
investor is not a price-taker. This scenario deviates from the classical assumptions of
perfect competition where investors are price-takers, meaning they accept market prices as
given and cannot influence them. Instead, when investors are strategic or large enough to
impact prices, their behavior and decisions can significantly alter market dynamics.
Understanding this setting involves exploring how an investor with market power interacts
with available securities, how their strategic choices affect equilibrium prices and
allocations, and what implications this has for market efficiency and asset pricing.

In this article, we delve into the theoretical underpinnings of such a market structure,
analyze the strategic considerations of a non-price-taking investor, and examine how the
presence of a risk-free security alongside a risky asset influences equilibrium outcomes. We
will also explore models and frameworks that capture these dynamics, including game-
theoretic approaches, and discuss the broader implications for market behavior and
investment strategies.

Market Setup and Assumptions

Basic Elements of the Market

- Risk-free security: An asset with a guaranteed return, typically denoted as \( R_f\). It
provides a safe, predictable stream of income, serving as a baseline for investment
comparison.

- Risky asset: An asset with uncertain returns, characterized by a probability distribution
over possible outcomes. Its expected return is denoted as \( \mathbb{E}[R] ), with
associated risk measured by variance or standard deviation.

- Investor: An individual or institution with the capacity to influence market prices through
their trading decisions. Unlike a price-taker, this investor recognizes their impact on prices
and strategizes accordingly.

- Market environment: Assumed to be competitive in the sense that multiple investors exist,
but at least one investor has sufficient market power to influence prices, either due to size,
strategic behavior, or market frictions.



Key Assumptions

- The investor is strategic and recognizes their influence on prices.

- The market is incomplete, meaning not all risks can be perfectly hedged using available
securities.

- The investor aims to maximize expected utility, which depends on their terminal wealth.
- The investor's trading decisions can affect the equilibrium prices of securities.

- Other market participants are either price-takers or strategic players with negligible
influence, depending on the model specifications.

Strategic Behavior of a Non Price-taker Investor

Implications of Market Power

When an investor is not a price-taker, their trading decisions have a direct impact on asset
prices. This influence introduces strategic considerations, as the investor anticipates how
their trades will alter prices and, consequently, their own expected returns.

Key points include:

- Market impact: Large trades can move prices unfavorably or favorably, creating a trade-
off between immediate gains and future costs or benefits.

- Price manipulation: The investor might attempt to influence prices to their advantage,
especially if they have market power.

- Strategic interaction: If multiple strategic investors exist, their actions become
interdependent, leading to a game-theoretic setting.

Modeling the Strategic Investor

To analyze these behaviors, models often incorporate elements such as:

- Market impact functions: Describe how trades influence prices, e.g., linear or nonlinear
impact models.

- Optimization under influence: The investor chooses trading strategies to maximize their
expected utility, considering the resulting price dynamics.

- Equilibrium concepts: Solutions are sought where the investor's optimal strategy is
consistent with the resulting equilibrium prices, often modeled as a Nash equilibrium.

Equilibrium Analysis in a Market with a Risk-free
Security and a Risky Asset



Classical Framework: The Price-taker Model

In a standard model:

- All investors are price-takers.
- The equilibrium price of the risky asset is set where aggregate supply equals demand.
- The market clears, and prices are exogenous to individual traders.

This setup simplifies analysis but ignores the influence of large investors.

Introducing Market Power: The Strategic Equilibrium

When the investor can influence prices:

- Price formation: Prices are endogenously determined by the strategic interactions
between the investor and the market.

- Equilibrium conditions: The investor's optimal trading strategy must be consistent with the
prices that result from their own influence.

- Feedback loop: The investor anticipates how their trades will affect prices and adjusts
their strategy accordingly.

Mathematical Formulation

- Let \( g \) denote the quantity of the risky asset traded by the investor.

- The price of the risky asset, \( P(q) \), is a function of the investor's trade, capturing
market impact.

- The investor's wealth after trading is:

\[
W(qgq) = W_0 + g \times P(q) + \text{returns from other assets}

\]

- The investor chooses \( g \) to maximize their expected utility:

\[
\max_{q} \mathbb{E}[U(W(q))]
\]

- The equilibrium is characterized by a fixed point where the chosen \( g~ \) and the
resulting \( P(q”™) \) are consistent.

Implications for Asset Prices and Market



Efficiency

Price Distortions and Market Inefficiencies

- Strategic trading can lead to price distortions away from fundamental values.

- Large investors might manipulate prices temporarily, leading to deviations from fair
values.

- Market inefficiencies may be sustained due to strategic considerations, especially in
markets with few dominant players.

Impact on Risk and Return

- The expected return on the risky asset may be adjusted by the investor's influence,
affecting the risk premium.

- If the investor manipulates prices to increase their holdings at favorable prices, the risk-
return trade-off becomes skewed.

Market Stability and Liquidity

- Strategic behavior can affect market stability, potentially leading to increased volatility.
- The presence of a risk-free security provides a safe haven, but its interaction with
strategic trading influences overall liquidity.

Extensions and Broader Considerations

Multiple Strategic Investors

- When more than one investor has market power, the interaction can be modeled as a
multi-player game.

- Outcomes depend on the strategic equilibrium: Nash equilibrium or other solution
concepts.

- Competition among large investors can mitigate individual market power effects, possibly
restoring some efficiency.

Market Frictions and Constraints

- Transaction costs, short-sale constraints, and other market frictions influence strategic
behavior.



- These factors can either amplify or dampen the impact of market power.

Policy and Regulatory Implications

- Understanding the effects of strategic trading informs regulation, especially concerning
market manipulation.

- Ensuring market transparency and monitoring large trades can help mitigate adverse
effects.

Conclusion

In a market characterized by a risk-free security and a risky asset, the assumption that
investors are not price-takers introduces a rich set of strategic considerations. When
investors recognize their ability to influence prices, the classical equilibrium models need to
be adapted to account for market power, leading to complex interactions and potential
market inefficiencies. This strategic environment can distort prices, affect risk premia, and
influence liquidity and stability.

Analyzing such markets requires integrating game-theoretic approaches with asset pricing
models, capturing the feedback loop between individual strategies and market outcomes.
Recognizing the role of large, strategic investors is crucial for understanding real-world
asset prices, market behavior, and the design of regulatory frameworks aimed at
maintaining fair and efficient markets. Ultimately, moving beyond the assumption of price-
takers allows for a more nuanced and realistic portrayal of financial markets, highlighting
the importance of strategic interactions in shaping asset prices and market dynamics.

Frequently Asked Questions

What distinguishes an investor who is not a price-taker
in a market with a risk-free security and a risky asset?

An investor who is not a price-taker actively influences market prices through their trading
decisions, often due to their large size or strategic behavior, rather than accepting prices
passively as in perfect competition.

How does the presence of a risk-free security impact
the investment choices of a non-price-taking investor?

The risk-free security provides a baseline for riskless returns, enabling the investor to
construct customized portfolios that blend risk and return, potentially allowing them to
influence market prices through their strategic allocations.



In what ways does an investor's non-price-taking
behavior affect the equilibrium in a market with a risky
asset?

Non-price-taking investors can cause deviations from competitive equilibrium by influencing
asset prices through their trades, leading to potential market inefficiencies or strategic
pricing behaviors.

How do portfolio choices differ for an investor who is
not a price-taker compared to a price-taker in this
market?

Non-price-taking investors consider their impact on prices when choosing portfolios, often
engaging in strategic trading to influence asset prices, whereas price-takers accept market
prices as given without such strategic considerations.

What role does market power play for an investor not
acting as a price-taker in a market with a risky asset?

Market power allows the investor to influence prices through their trading decisions,
potentially creating market distortions and enabling them to pursue strategies that benefit
their own position at the expense of market efficiency.

Can a non-price-taking investor manipulate the
equilibrium in the presence of a risk-free security and a
risky asset? If so, how?

Yes, by strategically trading large volumes or timing trades effectively, a non-price-taking
investor can influence asset prices and distort equilibrium, especially if their actions are
significant relative to market size.

What are the potential implications for other investors
when one investor is not a price-taker in this market?

Other investors may face less predictable prices, increased market volatility, and potential
inefficiencies, as the non-price-taking investor’s strategic actions can lead to deviations
from fundamental values.

How does the existence of a risk-free security alter the
strategic considerations for a non-price-taking
investor?

The risk-free security provides a safe asset that can be used for hedging or leverage,
influencing the investor's strategic trading decisions and their ability to impact overall
market dynamics.



What modeling approaches are useful for analyzing
markets with a non-price-taking investor and a risk-free
security?

Game-theoretic models, such as Cournot or Stackelberg frameworks, are useful as they
incorporate strategic interactions and market power, capturing how non-price-takers
influence prices and allocations.

How can regulatory policies address issues arising from
non-price-taking behavior in markets with risky assets?

Regulations can promote transparency, limit market power, and ensure fair trading
practices to reduce strategic manipulation and improve market efficiency when dominant
investors influence prices.

Additional Resources

Consider A Market With A Risk-free Security And A Risky Asset. Assume That Investor Is Not
A Price-taker

Understanding the dynamics of financial markets becomes particularly intriguing when we
analyze a setting where an investor is not a price-taker. In such a market, individual
investors possess enough influence to alter prices through their trading activities,
contrasting sharply with the classical assumption where each participant is too small to
impact market prices. When combined with the presence of both a risk-free security and a
risky asset, this scenario opens a rich landscape for examining strategic behavior, market
equilibrium, and asset pricing mechanisms. This article delves into the complexities of such
a market, exploring the theoretical foundations, implications, and practical considerations.

Market Framework: Risk-free Security and Risky
Asset

Defining the Assets

In the considered market, two primary assets form the core:
- Risk-Free Security: A financial instrument offering a guaranteed return, typically
represented by government bonds or treasury bills. Its key feature is certainty, making it a

benchmark for comparisons and portfolio construction.

- Risky Asset: An asset whose returns are uncertain, such as stocks or commodities. Its



payoff depends on underlying economic factors, and its expected return exceeds the risk-
free rate to compensate for risk.

Features:

- The risk-free security provides a baseline and stability.
- The risky asset introduces potential for higher returns but with increased uncertainty.
- The coexistence of both assets allows for portfolio diversification and risk management.

Implications:

- Investors can choose combinations along the risk-return spectrum.
- Market prices are determined by the interaction of supply and demand for both assets.

Impacts of an Investor Who Is Not a Price-Taker

Understanding the Price-Taker Assumption

Classical financial models, such as the Capital Asset Pricing Model (CAPM), assume each
investor is a price-taker—meaning individual trades are too small to influence market
prices. This simplifies analysis, as prices are seen as exogenous and determined by
aggregate supply and demand.

What Changes When An Investor Is Not a Price-Taker?

When an investor possesses significant market power, their trades can influence asset
prices. This shift from passive to strategic behavior introduces several complexities:

- Market Impact: Large trades can move prices, affecting subsequent trading decisions.

- Strategic Trading: Investors may time their trades or manipulate prices to optimize
outcomes.

- Market Equilibrium: Equilibrium prices now depend not only on external factors but also on
the strategic behavior of influential investors.

Features:

- The investor’s actions can create feedback effects.

- Prices become endogenous, influenced by the investor’s expectations and strategies.

- The market resembles a game-theoretic environment rather than a simple supply-demand

setting.

Pros and Cons:



| Pros | Cons |

| 1|

| Reflects real-world scenarios where large players (e.qg., institutional investors, market
makers) influence prices | Adds analytical complexity, requiring game-theoretic models |
| Enables study of strategic behavior and market manipulation | Potential for market
instability or manipulation if not properly regulated |

Market Equilibrium Under Strategic Investor
Behavior

Modeling Strategic Interactions

In such a setting, equilibrium analysis involves strategic considerations:

- Nash Equilibrium: Each investor chooses their trading strategy assuming others’ strategies
are fixed, aiming to maximize their own utility.

- Market Clearing Conditions: Prices adjust to balance supply and demand, considering the
impact of large trades.

Key Features:
- The equilibrium price is endogenous, determined by the strategic interplay.

- Investors’ expectations about others’ actions influence their own strategies.
- The equilibrium may differ significantly from classical models where prices are exogenous.

Effects on Asset Pricing

The presence of a strategic investor can:

- Lead to price distortions, deviating from fundamental values.
- Create liquidity effects, as large trades impact market depth.
- Cause volatility amplification, as strategic reactions propagate through the market.

Implications for Portfolio Choice and Risk
Management



Investor's Optimization Problem

An investor who is not a price-taker faces a more complex optimization problem:

- Trade-off between expected return and market impact: Large trades may reduce future
profits due to adverse price movements.

- Dynamic strategies: Timing trades to minimize impact or exploit anticipated reactions.
- Risk considerations: Managing both market risk and execution risk from strategic
behavior.

Portfolio Construction Challenges

- Standard mean-variance frameworks may no longer suffice, as expected returns depend
on the investor’'s own actions.

- The investor must incorporate models of market impact and strategic interactions.

- This leads to potential costly signaling or manipulative strategies in some contexts.
Features:

- Strategic investors may intentionally influence prices to benefit their positions.
- Market impact costs become an integral part of portfolio optimization.

Market Stability and Efficiency Considerations

Potential for Market Instability

Strategic behavior by influential investors can induce instability:

- Price manipulation: Large trades to sway prices for personal advantage.

- Feedback loops: Strategic reactions that amplify volatility.

- Market crashes: If manipulative strategies or panic emerge, prices can deviate
significantly from fundamentals.

Impact on Market Efficiency

Markets may become less efficient as prices reflect not only fundamental values but also
strategic manipulations:

- Information asymmetry: Large players may withhold or distort information.
- Distorted signals: Prices may no longer reveal true underlying values.



Features:

- Increased potential for market inefficiencies.
- The need for regulatory oversight to curb manipulative practices.

Regulatory and Practical Considerations

Regulatory Challenges

Regulators must navigate the balance between enabling strategic trading and preventing
market abuse:

- Monitoring large trades and their impact on prices.
- Implementing rules to prevent manipulative behaviors.
- Ensuring market transparency to reduce information asymmetries.

Practical Implications for Market Participants

- Large investors need sophisticated models accounting for market impact.
- Traders must consider not only fundamentals but also the strategic environment.
- Market makers and liquidity providers play critical roles in mitigating impact costs.

Conclusion

The scenario of a market with a risk-free security, a risky asset, and an investor who is not
a price-taker presents a rich tapestry of strategic interactions, market dynamics, and
theoretical challenges. Unlike classical models that assume prices are exogenous and
unaffected by individual trades, this setting recognizes the influential role of large traders
and their capacity to shape market outcomes. While providing a more realistic depiction of
certain market environments—particularly those involving institutional investors, market
makers, or central banks—it also complicates the analysis of asset pricing, portfolio
optimization, and market stability.

Understanding these dynamics is crucial for investors seeking to optimize their strategies,
regulators aiming to maintain fair and stable markets, and academics striving to refine
financial theories. The interplay of strategic behavior, asset characteristics, and market
structure underscores the importance of considering influence and power in financial
market analysis. As markets evolve and become more interconnected, appreciating the
implications of non-price-taking behavior will remain a vital aspect of modern financial



study and practice.

In summary:

- The presence of a risk-free security and a risky asset provides foundational portfolio
choices.

- An investor who influences prices introduces strategic considerations, transforming the
market into a game-theoretic environment.

- Equilibrium analysis must account for endogenous prices shaped by investor actions.

- Strategic behavior can lead to market inefficiencies, instability, and manipulation risks.
- Proper regulation and advanced modeling are essential to manage these complexities.
- Recognizing the influence of large investors enriches our understanding of real-world
markets beyond classical assumptions.

This comprehensive examination reveals that moving beyond the price-taker assumption
offers valuable insights into market functioning, strategic interactions, and the challenges
of maintaining efficient and stable financial systems.
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