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In an economic landscape where only two firms operate within a market,
understanding how prices are established becomes crucial. When the price in
such a duopoly is determined by the inverse demand function, the strategic
interactions between Firm 1 and Firm 2 significantly influence market
outcomes. This article explores the dynamics of a duopoly with price
determination via the inverse demand function, shedding light on how these
firms strategize, compete, and collaborate in such a setting.

Understanding the Inverse Demand Function in a
Duopoly

What Is an Inverse Demand Function?
The inverse demand function describes the price at which consumers are
willing to purchase a given quantity of goods. Unlike the regular demand
function, which expresses quantity as a function of price (Q = D(P)), the
inverse demand function expresses price as a function of quantity (P = P(Q)).
This relationship is fundamental in analyzing how firms react to changes in
output and how prices adjust based on market supply.

The Role in a Duopoly Market
In a duopoly where only Firm 1 and Firm 2 operate, the inverse demand
function acts as the market-clearing price mechanism. As each firm decides
its output level, the total quantity supplied influences the market price
according to the inverse demand function. The firms' strategic decisions
regarding output levels are thus intertwined with the resulting market price,
making the inverse demand function a central component in their strategic
calculus.

Strategic Interactions Between Firm 1 and Firm
2

Cournot Competition: Quantity-Setting Firms
In a typical Cournot duopoly, each firm chooses its output level assuming the
other firm's output is fixed. The inverse demand function determines the



market price based on the combined output:

Both firms aim to maximize their profits, which depend on the market
price and their respective output levels.

The equilibrium occurs where each firm's output choice is optimal given
the other firm's choice.

Adjustments in one firm's output influence the market price, prompting
strategic responses from the other firm.

Bertrand Competition: Price-Setting Firms
Alternatively, if firms set prices rather than quantities, the inverse demand
function influences their pricing strategies:

Each firm determines a price to maximize profit, considering the
competitor's pricing decision.

The equilibrium often leads to intense price competition, potentially
resulting in prices close to marginal costs.

Understanding the inverse demand curve helps firms anticipate how price
cuts or hikes affect demand and profitability.

Market Outcomes Under Different Strategic
Scenarios

Perfect Competition vs. Duopoly
While perfect competition assumes numerous small firms, a duopoly's strategic
interactions produce different outcomes:

In a duopoly with price determined by the inverse demand function, firms
can exert significant market power.

Prices tend to be higher than in perfectly competitive markets but lower
than monopolistic levels.

The inverse demand function mediates how much each firm can influence
the market price through their output decisions.



Collusion and Cartel Formation
Firms might collude to maximize joint profits:

By agreeing on output levels, they can manipulate the total supply to
influence the market price favorably.

The inverse demand function reveals how restrictive supply adjustments
can elevate market prices.

However, collusion risks legal repercussions and market instability.

Mathematical Modeling of Firm Strategies Using
the Inverse Demand Function

Profit Functions for Firm 1 and Firm 2
Each firm's profit depends on the market price and their output:

Suppose the inverse demand function is P(Q) = a - bQ, where Q = q1 + q2.

Firm 1's profit: π₁ = (P(Q) - c₁) q₁ = (a - b(q₁ + q₂) - c₁) q₁.

Firm 2's profit: π₂ = (a - b(q₁ + q₂) - c₂) q₂.

Best Response Functions and Nash Equilibrium
To find the equilibrium, each firm determines its best response to the
other's output:

Differentiate each profit function with respect to its own quantity.1.

Set the derivatives to zero to find the firm's reaction functions.2.

Solve the system of reaction functions simultaneously to identify the3.
Nash equilibrium quantities and market price.

Implications for Market Efficiency and Welfare

Consumer Surplus and Producer Surplus
The inverse demand function helps evaluate how strategic output decisions



impact overall welfare:

Higher outputs tend to increase consumer surplus but may reduce
individual firm profits.

Optimal outputs balance consumer welfare with firm profitability,
influenced by the shape of the inverse demand curve.

Market Power and Price Stability
In a duopoly with a linear inverse demand function:

Firms may exert market power, leading to prices above marginal cost.

Price stability depends on the strategic interactions and the elasticity
of the demand curve.

Conclusion: Strategic Insights for Firms
Operating Under the Inverse Demand Function

Understanding the inverse demand function is vital for firms in a duopoly to
make informed strategic decisions. Whether competing through quantity
(Cournot) or price (Bertrand), the way prices respond to output levels
influences market dynamics profoundly. Firms that grasp the nuances of this
relationship can better anticipate competitor actions, optimize their profit
strategies, and navigate complex market environments effectively. Recognizing
the intricate connection between supply decisions and market prices enables
firms to foster sustainable competitive advantages, ensuring they remain
resilient in a duopoly setting where the inverse demand function governs the
economic landscape.

Frequently Asked Questions

How does the inverse demand function influence the
pricing strategies of Firm 1 and Firm 2?

The inverse demand function directly determines the price at each level of
total quantity sold, guiding both firms to choose output levels that maximize
their profits based on how their combined supply affects the market price.

What is the significance of market duopoly when only
two firms are present and price is set by the inverse
demand?

In a duopoly with price determined by the inverse demand, both firms have



significant influence over the market price, leading to strategic
interactions where each firm's output decisions impact the other's profits
and the overall market outcome.

How can Firm 1 and Firm 2 reach a Nash equilibrium in
this market setting?

They reach a Nash equilibrium when neither firm can increase its profit by
unilaterally changing its output, given the other firm's output, by solving
their best response functions derived from the inverse demand and cost
structures.

What role do cost structures play in the strategic
decisions of Firm 1 and Firm 2 under the inverse
demand framework?

Cost structures influence the firms' optimal output levels; lower costs
enable higher production and potentially higher profits, while the inverse
demand function determines the corresponding market price at different total
outputs.

How does the shape of the inverse demand function
affect market outcomes between the two firms?

The shape (linear or non-linear) of the inverse demand function impacts the
sensitivity of price to quantity changes, influencing the firms' incentives
to produce more or less, and thus affecting the equilibrium quantity and
price.

Can collusion occur between Firm 1 and Firm 2 in this
market, and under what conditions?

Yes, collusion can occur if both firms coordinate their output to maximize
joint profits, especially when the inverse demand function is such that
limiting output can sustain higher prices, but legal and competitive
pressures often prevent stable collusion.

What is the effect of increasing market demand on the
equilibrium price and output in this duopoly?

An increase in market demand shifts the inverse demand curve, generally
leading to higher equilibrium prices and greater total output, depending on
the firms' strategic responses and cost structures.

How does the inverse demand function facilitate the
analysis of competitive versus collusive behavior
between the two firms?

The inverse demand function provides a clear relationship between total
output and price, allowing analysts to model and compare outcomes under
competitive (non-cooperative) and collusive (cooperative) scenarios by
examining different strategic output choices.



Additional Resources
Firm 1 And Firm 2 Are The Only Two Firms In A Market Where Price Is
Determined By The Inverse Demand Function

In the landscape of microeconomic theory, markets characterized by
duopoly—the presence of only two firms—offer a fascinating glimpse into
strategic interactions, market power, and pricing dynamics. When these two
firms operate in a setting where the price is directly determined by the
inverse demand function, the analysis becomes even more intriguing. This
scenario strips away some of the complexities associated with supply-side
factors and shifts the focus squarely onto how each firm strategizes within
the constraints of a market where consumer willingness to pay defines the
price. This review aims to explore the core features, strategic
considerations, advantages, and disadvantages of such a market structure,
providing a comprehensive understanding for students, researchers, and
practitioners alike.

---

Understanding the Market Setup

The Basic Framework

In this duopoly model, only two firms—Firm 1 and Firm 2—compete within a
single market. The key characteristic that distinguishes this setup from
others is that the price (P) in the market is not exogenously set or
determined by a third-party regulator or monopolist, but rather by the
inverse demand function, which relates the market price directly to the total
quantity supplied.

Mathematically, the inverse demand function can be expressed as:

\[ P = D^{-1}(Q) \]

where:

- \( P \) is the market price,
- \( Q = q_1 + q_2 \) is the total quantity supplied by both firms,
- \( q_1 \) and \( q_2 \) are the quantities produced by Firm 1 and Firm 2
respectively,
- \( D^{-1} \) is the inverse demand function, typically decreasing in \( Q
\).

This setup implies that each firm's revenue depends on how much they produce,
but the price they receive is not independently set—it's directly tied to the
total output in the market.

Implications of Price Being Determined by the Inverse
Demand Function

- Market Power and Strategic Interaction: Each firm recognizes that



increasing its output will lead to a reduction in price, affecting both its
own revenue and that of its competitor.
- Price as a Function of Total Quantity: The total market quantity becomes a
strategic variable, with each firm's decision influencing the market price.
- Focus on Quantity Competition: Since price is determined by total output,
firms compete primarily through quantities (Cournot competition), rather than
price-setting (Bertrand competition).

---

Strategic Behavior and Equilibrium Analysis

Cournot Model in a Duopoly with Inverse Demand

The classical Cournot model assumes that firms choose quantities
simultaneously, knowing how their outputs influence the market price via the
inverse demand function. Each firm aims to maximize its own profit:

\[ \pi_i = q_i \times P(Q) - C_i(q_i) \]

where:

- \( C_i(q_i) \) is the cost function for Firm \( i \).

Assuming constant marginal costs \( c_i \), the profit function simplifies
to:

\[ \pi_i = q_i \times D^{-1}(q_1 + q_2) - c_i q_i \]

The firms determine their optimal quantities by solving their own profit
maximization problems, taking the other firm's output as given, leading to a
set of best response functions:

\[ q_i^ = BR_i(q_j) \]

The intersection of these best response functions yields the Cournot-Nash
equilibrium.

Features of Equilibrium in This Setup

- Strategic Complementarities or Substitutes: Depending on the inverse demand
function, firms may react to each other's output by increasing or decreasing
production.
- Quantity Competition Focus: Since the price is a function of total output,
firms' strategic decisions revolve around choosing the optimal quantities.
- Market Power: Each firm possesses some degree of market power, as their
production decisions influence the market price.

Comparison with Other Models

| Aspect | Price-Setting Monopoly | Quantity-Setting Duopoly (Cournot) |



Price-Taking Firm (Perfect Competition) |
|---------|--------------------------|-------------------------------------|-
----------------------------------------|
| Price determination | Exogenous or monopolist-set | Derived from inverse
demand function | Market determined, firms are price takers |
| Strategic variable | Quantity or price | Quantity | Quantity supplied,
price given |
| Number of firms | One | Two | Many |

---

Features and Dynamics of the Market

Advantages

- Realism in Oligopolistic Markets: Many markets where firms compete based on
quantities—such as oil, agriculture, or manufacturing—align with this
framework.
- Predictive Power: The model allows for explicit derivation of equilibrium
outputs and prices, making it useful for policy analysis and strategic
planning.
- Analytical Clarity: By focusing on quantities, the model simplifies the
analysis of strategic interactions when prices are endogenously determined.

Disadvantages and Limitations

- Assumption of Symmetric or Asymmetric Costs: Real-world firms often face
different cost structures, complicating equilibrium analysis.
- Simplified Demand Structure: The inverse demand function is usually assumed
to be linear or well-behaved, which might not reflect actual market
complexities.
- Limited Scope for Price Competition: Since firms choose quantities, the
model may not capture price wars or explicit price-setting strategies
prevalent in some markets.

Features Summary

- Price is Endogenously Determined: Unlike a perfectly competitive market,
prices react to the strategic output decisions.
- Focus on Quantity Strategies: Firms primarily decide on output levels,
knowing their impact on the market price.
- Equilibrium Outcomes Depend on Demand Elasticity: The shape of the inverse
demand function influences the strategic incentives and resulting market
power.

---



Implications for Market Outcomes

Market Efficiency

In general, duopoly with inverse demand functions tends to produce output
levels below the socially optimal quantity (as in perfect competition) but
above the monopolistic level, leading to potential deadweight loss. The
degree of inefficiency depends on the curvature of the demand function and
cost structures.

Consumer Welfare

- Potentially Higher Prices Than Perfect Competition: The strategic behavior
of firms often leads to higher prices and lower consumer surplus.
- Impact of Demand Elasticity: More elastic demand functions tend to limit
firms' market power, leading to prices closer to marginal costs.

Firm Profits and Market Power

- Market Power Distribution: Depending on cost structures and demand
elasticity, one firm may dominate the market, or both may share market power
equally.
- Strategic Interdependence: Each firm’s profit depends heavily on their
competitor's output decisions, creating a delicate strategic balance.

---

Policy and Strategic Considerations

Regulatory Implications

- Antitrust Policies: Regulators may seek to influence output or demand to
prevent collusion and promote competition.
- Demand Management: Policies that affect the inverse demand function—such as
taxes, subsidies, or consumer preferences—can indirectly influence firm
strategies and market outcomes.

Strategic Firm Behavior

- Pricing and Output Strategies: Firms may engage in strategic output
reduction to push prices higher.
- Entry Barriers: Understanding the inverse demand function helps firms
evaluate the potential profitability of entering or exiting the market.

---



Conclusion

Markets where Firm 1 And Firm 2 Are The Only Two Firms In A Market Where
Price Is Determined By The Inverse Demand Function exemplify the intricate
interplay of strategic decision-making and market constraints. Such a setting
highlights the importance of quantity competition in oligopolistic
environments and emphasizes how the shape of the demand function influences
equilibrium outcomes. While the model offers valuable insights into firm
behavior, market power, and efficiency, it also bears limitations stemming
from its simplifying assumptions. Overall, understanding this market
structure provides a foundational perspective on how strategic interactions
shape prices, outputs, and welfare in duopolistic industries, offering both
theoretical richness and practical relevance for economic analysis and
policymaking.
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