Suppose That Two Airlines Are Cournot
Duopolists Serving The Peoria-Dubuque
Route, And The Demand Curve

Suppose That Two Airlines Are Cournot Duopolists Serving The Peoria-Dubuque
Route, And The Demand Curve — this scenario sets the stage for a classic analysis in
industrial organization and microeconomics, where two firms compete in a market with
strategic interdependence. Understanding how these airlines set their flight capacities or
prices, given the demand characteristics and their mutual influence, provides valuable
insights into market behavior, pricing strategies, and consumer welfare. In this article, we
explore the Cournot model applied to two airlines operating on the Peoria-Dubuque route,
examine the demand curve that governs their sales, and analyze the strategic outcomes
that emerge from their competition.

Understanding the Cournot Duopoly Model

What Is a Cournot Duopoly?

A Cournot duopoly is a model of oligopoly where two firms choose their output quantities
simultaneously and independently, with each firm aiming to maximize its profit based on
the expected output of the other. Unlike Bertrand competition, which focuses on prices,
Cournot models emphasize quantity decisions. The key assumptions include:

- Firms choose quantities simultaneously.

- Each firm assumes the other firm’s quantity will remain fixed when making its decision.
- The market price is determined by the total quantity supplied by both firms through the
inverse demand function.

Relevance to Airlines on the Peoria-Dubuque Route

In the context of airlines, the Cournot model can be interpreted as each airline deciding
how many seats to offer on a particular route, considering their rival's seat capacity. While
airlines also compete through pricing strategies, the Cournot framework captures the
strategic interdependence in capacity or flight frequency decisions, which directly
influence market prices and consumer options.

The Demand Curve for the Peoria-Dubuque Route

Formulating the Demand Function

The demand curve expresses the relationship between the price of a ticket and the



quantity of tickets demanded by travelers. Typically, for air travel on a specific route like
Peoria to Dubuque, the demand can be modeled as a downward-sloping linear function:

\[Q =a-bP\]

where:

-\( Q\) = quantity of tickets demanded,

-\( P\) = price per ticket,

-\( a\) = maximum potential demand at zero price,

-\( b\) = slope of the demand curve, reflecting price sensitivity.

In practice, the demand curve might be derived from historical data, considering factors
such as seasonality, income levels, and alternative transportation options.

Implications of the Demand Curve

The shape and position of the demand curve have direct implications for the airlines’
strategies:

- A steeper demand curve (larger \( b \)) indicates high price sensitivity, meaning small
price changes significantly impact demand.

- The intercept \( a \) indicates the maximum number of passengers if tickets were free.
- The intersection point with the price axis gives the maximum willingness to pay among
consumers.

Setting Up the Cournot Model for the Airlines

Assumptions and Variables

Let’s define:

-\( q_1\) = the number of seats (or capacity) the first airline offers.
-\( g 2\) = the number of seats the second airline offers.

- Total quantity supplied: \(Q =q 1 + q 2)\).

- The inverse demand function: \( P = \frac{a - Q}{b} \).

Each airline chooses \( q i\) to maximize its profit:
\[\pi_i=(P-c)q i\l

where:
-\( ¢ \) = marginal cost per seat, assumed constant for simplicity.

Profit Functions

The profit for each airline \(i\) (where \(i=1,2\)) becomes:

\[\pi_i(q_i, g j) = \left( \frac{a - (q_i + q_j)}{b} - c \right) q_i\]



The airlines choose \( q i\) simultaneously, taking into account the other’s quantity.

Finding the Cournot Equilibrium

Best Response Functions

To find the equilibrium, we derive each airline’s best response function, which indicates
the optimal \( g i\) given \( q j\):

\[ \frac{\partial \pi i} {\partial g i} = 0]

Calculating this derivative:

\[ \frac{\partial} {\partial ¢ i} \left[ \left( \frac{a - q i- q j}{b} - ¢ \right) q i \right] = 0 \]
Simplify:

\[ \frac{a - q j-2q i}{b}-c=0\]

Solve for\( g i\):

\[2gi=a-qj-bc\]

\[ g i=\frac{a-qj-bc}{2}\]

This is the best response function for airline \(i\).

Solving for the Cournot Equilibrium

Since both airlines are symmetric, their best response functions are identical:

\[ g 1 =\frac{a-q 2-bc}{2}\]
\[q 2 =\fracfa-q 1-bc}{2}\]

Solve simultaneously:

\[ g 1 =\frac{a-\frac{a-q 1-bc}{2}-bc}{2}\]

Multiply through to simplify:

\[q 1 =\frac{a-\frac{a-q 1-bc}{2}-bc}{2}\]

Expressed more straightforwardly, the equilibrium quantities are:
\[q 1™ =q 2" =\frac{a - 2b c}{3}\]

Total equilibrium quantity:



\[Q™ =q 17 + g 27 =\frac{2(a-2b c)}{3} \]

And the equilibrium price:

\[ P™ =\frac{a- Q" }{b} = \frac{a - \frac{2(a-2b c)}{3}}{b} \]
Simplify numerator:

\[ a -\frac{2a -4b c}{3} = \frac{3a - (2a-4b c)}{3} = \frac{3a - 2a + 4b c}{3} = \frac{a
+ 4b c}{3}\]

Thus,

\[ P~ = \frac{\frac{a + 4b c}{3}}{b} = \frac{a + 4b c}{3b} \]

Interpreting the Results

Equilibrium Capacity and Pricing

The symmetric Cournot equilibrium reveals how each airline’s capacity decision influences
the market outcome:

- Each airline offers a certain quantity based on the parameters of demand and costs.

- The equilibrium price is a markup above marginal costs, depending on demand elasticity
and costs.

Market Efficiency and Consumer Welfare
Compared to perfect competition, Cournot equilibrium generally results in:
- Higher prices.

- Lower quantities.

- Reduced consumer surplus.

However, the model also highlights strategic considerations for airlines, such as capacity
constraints and competitive responses.

Extensions and Practical Considerations

Nonlinear Demand and Cost Structures

In real-world scenarios, demand may not be perfectly linear, and costs may vary with
capacity. Incorporating nonlinear demand functions or variable costs can refine the
analysis.



Dynamic Competition and Entry Barriers

Markets evolve over time; new entrants or regulatory changes can shift the equilibrium.
Dynamic models consider these factors.

Pricing vs. Quantity Competition

While Cournot focuses on quantities, airlines often compete on prices (Bertrand model).
Hybrid models or mixed strategies can better capture real airline behavior.

Conclusion

The application of the Cournot duopoly model to airlines serving the Peoria-Dubuque route
provides valuable insights into strategic capacity decisions, pricing, and market outcomes.
By understanding the demand curve and how airlines respond to each other’s quantities,
stakeholders can better anticipate market dynamics, design effective strategies, and
evaluate regulatory policies. While simplified, the model serves as a foundational
framework for analyzing oligopolistic competition in airline markets and beyond,
illustrating the complex interplay between demand, costs, and strategic interaction in
shaping real-world market behavior.

Frequently Asked Questions

How does the Cournot duopoly model apply to two
airlines serving the Peoria-Dubuque route?

In this scenario, each airline chooses its flight frequency or capacity to maximize profit,
assuming the other airline's decision is fixed. The Cournot model predicts the equilibrium
outcomes where both airlines settle on quantities that balance their own profits with the
competitive response of the other, affecting ticket prices and market share.

What impact does the demand curve have on the
strategic decisions of the two airlines in a Cournot
duopoly?

The demand curve determines the relationship between price and quantity sold on the
Peoria-Dubuque route. It influences airline strategies by shaping expected revenues at
different capacity levels, leading airlines to choose quantities that maximize profits given
the market's responsiveness to price changes.

How does the shape of the demand curve influence the
equilibrium in a Cournot duopoly between the two



airlines?

A more elastic demand curve (flatter) tends to limit the firms' ability to increase prices
through higher capacities, resulting in a more competitive equilibrium with lower prices
and quantities. Conversely, a less elastic (steeper) demand curve allows airlines to set
higher prices at higher quantities, potentially leading to a less competitive equilibrium
with higher profits.

What are the potential outcomes for consumer prices
and airline profits in a Cournot duopoly on the Peoria-
Dubuque route?

Typically, the Cournot duopoly results in prices that are higher than in perfect competition
but lower than monopolistic pricing. Airline profits are generally positive but divided
between the two airlines, and increased competition tends to benefit consumers through
lower fares compared to a monopoly.

How can understanding the demand curve help airlines
optimize their strategies in a Cournot duopoly setting
for the Peoria-Dubuque route?

By analyzing the demand curve, airlines can predict how changes in capacity or service
levels will affect market prices and demand. This allows them to choose optimal quantities
that maximize profits while considering competitors' responses, leading to more effective
strategic decisions in a competitive environment.

Additional Resources

Suppose That Two Airlines Are Cournot Duopolists Serving The Peoria-Dubuque Route,
And The Demand Curve

In the competitive landscape of the airline industry, understanding strategic interactions
between firms is crucial. When analyzing two airlines operating on the same route—such
as Peoria to Dubuque—modeling their behavior as Cournot duopolists provides valuable
insights into how they set their quantities and how market outcomes are shaped. The
Cournot model, which assumes firms choose quantities simultaneously and independently,
can elucidate the dynamics of competition, pricing, and consumer welfare in this context.
This article explores the Cournot duopoly framework applied to the Peoria-Dubuque route,
examines the demand curve's role, and discusses the implications for airline strategies and
market efficiency.



Understanding the Cournot Duopoly Model

The Cournot model, named after French economist Augustin Cournot, is a foundational
concept in oligopoly theory. It assumes that each firm chooses its output level (or quantity
of flights in this context) to maximize its profit, taking the other firm's output as given. The
equilibrium occurs when both firms' choices are mutually best responses—meaning
neither airline can improve its profit by unilaterally changing its quantity.

Key features of Cournot duopoly:

- Simultaneous Decision-Making: Both airlines decide on their flight frequencies at the
same time, without knowing the other’s exact choice.

- Quantity Competition: The strategic variable is the number of flights or seats offered, not
directly the fare.

- Market Clearing: The total quantity supplied by both airlines influences the market price
via the demand curve.

- Profit Maximization: Each airline aims to maximize profits considering costs and
expected responses from the competitor.

This model is especially relevant in airline markets where capacity constraints and fixed

costs make quantity decisions critical. Understanding these dynamics helps predict
outcomes like prices, quantities, and consumer welfare.

The Demand Curve in the Peoria-Dubuque Route

The demand curve is central to the Cournot model because it links the total quantity
supplied to the market price. For the Peoria-Dubuque route, the demand function reflects
how many passengers are willing to fly at different price levels.

Typical demand curve characteristics:

- Downward Sloping: As price decreases, demand increases.

- Linear or Non-Linear Forms: Depending on data, the demand might be modeled as linear
(e.g., P = a - bQ) or more complex.

- Market Parameters:
- Intercept (a): Represents maximum willingness to pay when quantity is zero.
- Slope (b): Indicates how sensitive demand is to price changes.

Implications of the demand curve:

- It determines the revenue for each airline for any given quantity.



- It influences the equilibrium outputs—higher demand intercepts lead to higher potential
profits.

- The shape of the demand curve affects the strategic incentives: a steep demand curve
(inelastic demand) limits how much airlines can profitably increase output, while a flatter
demand (more elastic) leads to different strategic considerations.

Example:

Suppose the demand for the Peoria-Dubuque route is modeled as:

P =200 -2Q

where P is the price in dollars, and Q is the total quantity (sum of both airlines' flights).

This indicates that when no flights are available, the maximum price is $200, decreasing
by $2 for each additional passenger.

Strategic Interactions and Equilibrium Outcomes

In the Cournot setting, each airline chooses its quantity (number of flights or seats) to
maximize profits, considering the other’s choice. The interaction leads to a Cournot-Nash
equilibrium, where neither airline can increase profits by unilaterally changing its
quantity.

Deriving the Equilibrium:

1. Set Up the Profit Functions: For each airline, profit is (Price x Quantity) minus costs.
Assuming constant marginal costs (c):

- Profit for Airline 1:

m = (P(Q) x qi1) -cqu

- Similarly for Airline 2:
m2 = (P(Q) X g2) - ¢ q2

2. Best Response Functions: Each airline determines its optimal q: and gz given the other’s
quantity.

3. Solve Simultaneously: Find the pair (q:, q2) where both best responses intersect.
Features of the Equilibrium:

- Quantity Levels: Typically less than the monopoly quantity but more than perfect
competition.



- Market Price: Settles at a level determined by the total quantity supplied.

- Consumer Impact: Usually results in higher prices than perfect competition but lower
than monopoly.

Potential Outcomes:

| Feature | Description |

| | |

| Lower Prices Than Monopoly | Due to competitive quantity increases |

| Higher Prices Than Perfect Competition | Because of limited firms and capacity
constraints |

| Deadweight Loss | Potential reduction in overall welfare compared to perfect competition

Implications for Airline Strategy and Consumer
Welfare

Understanding the Cournot duopoly framework helps airlines and regulators grasp the
effects of competitive behavior on market outcomes.

Pros of Cournot Competition in Airline Markets:

- Predictable Outcomes: Provides a clear model to forecast quantities and prices based on
demand.

- Strategic Insight: Airlines can evaluate how capacity decisions influence market share
and profits.

- Policy Implications: Regulators can assess whether capacity constraints lead to excessive
prices or reduced consumer surplus.

Cons/Limitations:

- Simplification: Assumes firms only compete in quantities, ignoring pricing strategies or
service quality.

- Static Model: Doesn't account for dynamic factors like entry/exit, demand fluctuations, or
strategic signaling.

- Assumption of Symmetry: Often assumes identical costs and capacities, which may not
reflect real-world disparities.

Features in Context:

- Capacity Constraints: Airlines may have fixed fleet sizes, making the quantity choice



more rigid.
- Cost Structures: Variable and fixed costs influence the profit-maximizing quantities.

- Demand Elasticity: The shape of the demand curve affects how much airlines can
profitably increase capacity.

Real-World Considerations and Extensions

While the Cournot model offers theoretical insights, real airline markets involve additional
complexities:

- Pricing Strategies: Airlines often compete via prices (Bertrand competition) or a mix of
price and quantity strategies.

- Differentiated Services: Quality, schedules, and loyalty programs influence demand and
strategic choices.

- Regulatory Environment: Slot restrictions, safety regulations, and fare regulations
impact market behavior.

- Dynamic Competition: Entry and exit, advertising, and seasonal demand fluctuations
require extended models.

Extensions of the Cournot Model:
- Stackelberg Model: Incorporates leadership where one airline moves first.
- Repeated Games: Analyzes long-term strategic interactions and potential collusion.

- Heterogeneous Firms: Considers differences in fleet sizes, costs, and market power.

Conclusion

Modeling two airlines serving the Peoria-Dubuque route as Cournot duopolists offers a
structured way to analyze their strategic interactions and market outcomes. The demand
curve plays a pivotal role in determining equilibrium prices and quantities, shaping
consumer experience and welfare. While the Cournot framework provides valuable
insights into quantity competition and equilibrium behavior, real-world complexities
necessitate considering additional factors and models. For airline managers and
policymakers alike, understanding the nuances of duopoly dynamics is essential for
fostering competitive, efficient, and consumer-friendly markets. Recognizing the



limitations and strengths of the Cournot model equips stakeholders to make informed
decisions in the evolving airline industry landscape.
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