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Introduction

When a monopolist operates across multiple markets, her pricing and output decisions become more
complex yet potentially more profitable. Unlike a single-market monopoly, where the firm optimizes
based solely on the demand within one market, a multi-market monopolist must consider the
demand structures, cost implications, and strategic interactions across each of the markets she
serves. The demand curve provided, P = 122 - 2x, for the first market, offers a starting point to
analyze how the monopolist might approach her overall profit maximization problem, especially
when considering the possibility of price discrimination, market segmentation, and aggregate output
strategies.

Understanding the Demand Curve in the First Market
The Demand Function: P = 122 - 2x

The demand curve indicates that the price \( P \) consumers are willing to pay decreases linearly
with the quantity \( x\) sold in the first market. Specifically:

- When \( x = 0)), the maximum price consumers are willing to pay in the first market is 122.
- As \( x) increases by 1, the price drops by 2 units.

- The demand becomes zero when \( P = 0\), which occurs at \( x = 61 ).

This demand function reflects typical linear demand, which simplifies the analysis of monopolist
behavior because the inverse demand function is linear and easy to manipulate mathematically.

Revenue and Marginal Revenue in the First Market
The total revenue (TR) from the first market is:

\[

TR 1 = P \times x = (122 - 2x) \times x = 122x - 2x"2
\]

The marginal revenue (MR) is derived by differentiating TR with respect to \( x \):

\[



MR 1 =\frac{d(TR 1)}{dx} = 122 - 4x
\]

This MR curve is downward-sloping and lies below the demand curve, which is typical for a
monopolist.

Extending to Multiple Markets
The Second Market: Assumptions and Demand

To analyze the monopolist's decision-making, we need to specify the characteristics of the second
market. Common assumptions include:

- The second market has its own demand curve, potentially different from the first.
- The monopolist can segment her pricing based on the market.
- There might be restrictions on arbitrage (resale between markets).

Let’s assume the second market has a demand function:

\[

P2=a-bx2

\]

where \(a\) and \( b \) are parameters specific to that market.

The Cost Structure

Total cost \( C\) for the monopolist typically includes fixed and variable costs. For simplicity,
assume:

\[
C=c\times (x 1 +x 2)
\]

where \( ¢ ) is the marginal cost per unit, assumed constant.

The Monopolist’s Profit Maximization Problem

Overall Profit Function

The total profit \( \pi \) is the sum of profits from both markets:
\[

\pi=TR1+TR 2-C

\]

Expressed explicitly:



\[
\pi=(122x 1-2x 17"2)+ (ax 2-bx 272)-c(x 1 +x 2)
\]

Decision Variables

The monopolist chooses \( x 1)) and \( x 2 ) to maximize profit, subject to demand and cost
constraints.

Strategies for Selling in Two Markets
Price Discrimination

One common strategy is perfect price discrimination across markets, where the monopolist charges
each market its maximum willingness to pay, effectively extracting the entire consumer surplus.

- Advantages:
- Maximize profit by capturing consumer surplus.
- Tailor prices to each market’s demand elasticity.

- Implementation:
- Set the marginal revenue in each market to equal marginal cost:

\[

MR 1 = c\quad \text{and} \quad MR 2 =c¢
\]

- Implication:

- The quantity sold in each market is determined independently based on its own demand.

Uniform Pricing

Alternatively, the monopolist might choose to sell at a single uniform price across both markets.
- Advantages:
- Simplifies logistics and pricing.

- Reduces the risk of arbitrage.

- Trade-offs:
- Might leave profit on the table compared to perfect price discrimination.

Segmenting Markets
The monopolist can also segment the markets based on:
- Differences in demand elasticity.

- Legal or logistical constraints.
- Consumer willingness to pay.



Effective segmentation allows her to implement differential pricing strategies to optimize overall
profits.

Solving for Optimal Quantities and Prices

Under Perfect Price Discrimination

Assuming the monopolist can perfectly price discriminate:

- The profit-maximizing quantity in each market occurs where:

\[
MR i=c
\]

- For the first market:

\[
122 - 4x 1 = c \Rightarrow x 1~ = \frac{122 - c}{4}
\]

- For the second market:

\[
a - 2b x 2 = ¢ \Rightarrow x 2™ = \frac{a - c}{b}
\]

- The corresponding prices:

\[
P 17 =122 -2x 17 \quad \text{and} \quad P 2™~ =a-bx 27
\]

Under Uniform Pricing

Suppose the monopolist chooses a single price \( P \) for both markets, and the total quantity sold is
(X=x1+x2)).

The total revenue:

\[
TR = P \times (x 1 + x 2)
\]

Given the inverse demand functions, the monopolist must determine \( P \) such that:

\[
x 1 =\frac{122 - P}{2}
\]



\[
x 2 = \frac{a - P}{b}
\]

Total profit:

\[

\pi(P) = P \left( \frac{122 - P}{2} + \frac{a - P} {b} \right) - c \left( \frac{122 - P}{2} + \frac{a -
P}{b} \right)

\]

The monopolist would maximize \( \pi(P) \) with respect to \( P \).

Practical Considerations and Limitations
Arbitrage and Resale

Price discrimination relies on the assumption that consumers cannot resell the product between
markets. If arbitrage is possible, the monopolist's ability to segment markets diminishes, potentially
forcing her to set a uniform price.

Cost Differences Between Markets

If costs differ between markets, the monopolist should adjust her output and pricing strategies
accordingly. For example, higher transportation or transaction costs in one market would influence
her optimal decisions.

Legal and Ethical Constraints

Price discrimination and market segmentation are subject to legal restrictions in many jurisdictions.
Ethical considerations regarding fairness and consumer rights also influence strategic choices.

Conclusion

A monopolist operating in two markets with the demand curve \( P = 122 - 2x ) in the first market
faces a rich set of strategic decisions. The core analytical framework involves understanding the
demand structure, cost considerations, and the potential for price discrimination. Whether choosing
to differentiate prices across markets or to set a uniform price, the monopolist seeks to maximize
profits by equating marginal revenue to marginal cost in each case.

The key insights include:

- Linear demand simplifies the derivation of marginal revenue and optimal quantities.

- The ability to segment markets and implement price discrimination significantly enhances
profitability.

- Market-specific factors, such as demand elasticity, costs, and legal constraints, influence the
optimal strategy.



In real-world scenarios, the monopolist must weigh these theoretical insights against practical
constraints, balancing maximized profits with market stability and legal compliance. Understanding
these dynamics provides critical insights into monopolistic behavior in multi-market settings and
underscores the importance of market segmentation strategies in maximizing monopolist profits.
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Frequently Asked Questions

What is the demand function for the monopolist's product in
the first market?

The demand function in the first market is P = 122 - 2x.

How does the monopolist determine the profit-maximizing
quantity when selling in two markets?

The monopolist maximizes profit by equating marginal revenue (MR) to marginal cost (MC) for each
market, considering the combined demand curves and potential price discrimination.

What is the concept of price discrimination in the context of a
monopolist selling in two markets?

Price discrimination occurs when the monopolist charges different prices in each market based on
their demand functions to maximize total profit.

How do the demand curves in two different markets influence
the monopolist's pricing strategy?

The demand curves determine the optimal prices by revealing each market's sensitivity to price
changes, allowing the monopolist to set higher prices where demand is less elastic.

What role does the marginal revenue curve play in the
monopolist's decision-making process?

The marginal revenue curve helps the monopolist identify the profit-maximizing output level by
showing the additional revenue from selling one more unit in each market.



If the monopolist faces a constant marginal cost, how does
this affect her optimal pricing in both markets?

With constant marginal costs, the monopolist sets prices where marginal revenue equals marginal
cost, leading to different prices in each market based on their demand elasticity.

What are the potential welfare implications of a monopolist
selling in two markets with different demand curves?

Selling in two markets can lead to higher total profits for the monopolist but may also cause
allocative inefficiency and potential consumer surplus loss, especially if price discrimination is
practiced.

How can the monopolist's ability to segment markets impact
overall market efficiency?

Market segmentation allows the monopolist to extract more consumer surplus, which can reduce
overall efficiency and lead to a deadweight loss compared to a perfectly competitive market.

Additional Resources
A Monopolist Sells In Two Markets: An In-Depth Analysis of the Demand Curve \( P = 122 - 2x))

Understanding how a monopolist manages multiple markets is fundamental to grasping advanced
concepts in microeconomics. Specifically, a monopolist sells in two markets with the demand curve
given by \( P = 122 - 2x\), which offers a rich context for examining pricing strategies, profit
maximization, and market segmentation. This article provides a comprehensive guide to analyzing
such a scenario, exploring the underlying principles, mathematical derivations, and strategic
implications.

Introduction to the Scenario

Imagine a monopolist who controls the supply of a unique product and chooses to sell across two
distinct markets. Each market has its own demand structure, but for simplicity, suppose the demand
curve is identical in both markets, given by:

\[ P =122-2x\]

where:
-\( P) is the price buyers are willing to pay,
-\(x) is the quantity demanded at that price.

This setup introduces critical questions:

- How should the monopolist allocate production between the two markets?
- Should prices differ across markets?

- How does the combined demand influence total profit?



Before diving into the specifics, it's important to understand the foundational concepts.

Fundamental Concepts
Monopoly and Marginal Revenue

A monopolist faces the entire market demand curve. To maximize profits, the monopolist considers
marginal revenue (MR)—the additional revenue from selling one more unit—and sets MR equal to
marginal cost (MC). When facing a single market, the process is straightforward, but with multiple
markets, the monopolist can employ price discrimination strategies.

Price Discrimination

Price discrimination occurs when a firm charges different prices in different markets for the same
product, often to maximize profits. This strategy is particularly effective when:

- The markets have different elasticities of demand.

- The firm can prevent or limit resale between markets.

In our scenario, with the same demand curve \( P = 122 - 2x\), the monopolist may choose to
segment or combine markets depending on the costs and demand.

Analyzing the Demand Curve \( P = 122 - 2x)
Properties of the Demand Curve

The demand curve \( P = 122 - 2x\) has the following features:

- Intercept: When \(x =0\), \(P = 122)).

- Slope: The slope is \(-2)), indicating that for each additional unit demanded, the price drops by 2.
- Quantity range: The demand exists only for prices \( P \geq 0 \), which implies \( x \leq 61 \).

Total Revenue (TR)
Total revenue for selling \( x \) units at price \( P \):

\[

TR = P \times x = (122 - 2x) \times x = 122x - 2x"2
\]

Marginal Revenue (MR)

Marginal revenue is the derivative of total revenue with respect to quantity:

\[
MR = \frac{dTR}{dx} = 122 - 4x
\]

Note that the MR curve has twice the slope of the demand curve's slope, which is characteristic of



linear demand functions.

Selling in Two Markets: Strategies and Implications

Suppose the monopolist considers dividing her total sales between two separate markets, Market 1
and Market 2. Let:

-\(x_ 1) be the quantity sold in Market 1,
-\(x 2) be the quantity sold in Market 2,
- Total quantity (X =x 1 +x 2).

Each market has the same demand curve:

\[
P i=122-2x i, \quadi=1,2
\]

Total revenue is:

\[
TR=P1x1+P2x2=(122x 1-2x 1°2) + (122x 2 - 2x 2°2)
\]

Total revenue simplifies to:

\[
TR = 122(x 1 +x 2) - 2(x 172 + x 2°2)
\]

Key insight: The monopolist can choose to:

- Pool the markets, treating them as one larger market, or

- Segment the markets, charging different prices or quantities in each.

When to Pool or Segment?

- Pooling maximizes total revenue when the combined demand is more profitable than segmenting,
especially when demand elasticities are similar.

- Segmentation (or price discrimination) can increase profits if the markets have different

elasticities, enabling the monopolist to extract more consumer surplus.

In our case, since demand curves are identical, the decision depends on cost structure and strategic
considerations.

Profit Maximization: Mathematical Derivation

Assuming Constant Marginal Cost



Let's assume the monopolist faces a constant marginal cost \( ¢ \) per unit. For simplicity, take \( ¢ =
0) initially, which allows us to focus purely on revenue maximization.

Maximizing Total Revenue
Total revenue:

\[
TR =122(x 1 +x 2)-2(x 172 + x 2°2)
\]

The profit \( \pi \):

\[
\pi = TR - TC
\]

If\(c=0)\):

\[
\pi = TR
\]

To maximize \(\pi\), set the partial derivatives with respect to \( x 1\) and \( x 2 ) to zero:

\[
\frac{\partial \pi} {\partial x 1} = 122 - 4x 1 = 0 \Rightarrow x 1~ = 30.5
\]
\[
\frac{\partial \pi}{\partial x 2} = 122 - 4x 2 = 0 \Rightarrow x 2™ = 30.5
\]

Total quantity:

\[
X~ =x 1"~ +x 2" =61
\]

which coincides with the maximum quantity on the demand curve (since at \( x=61\), \( P= 122 -
2(61) =122-122 =0V)).

The optimal price in each market:
\[

P~ =122-2(30.5) =122-61 =61
\]

Result: The monopolist produces 61 units in total, selling each at a price of 61, splitting evenly
across both markets.

Implication: No Price Discrimination



In this symmetric scenario, the monopolist ends up charging the same price in both markets, and the
profit-maximizing total quantity is 61 units.

Introducing Cost and Price Discrimination
Incorporating Marginal Cost
Suppose the marginal cost is \( ¢ \). The profit function:

\[
\pi=(122x 1-2x 172 +122x 2-2x 2°2)-c(x 1 + x 2)
\]

Maximize by setting partial derivatives:

\[
\frac{\partial \pi}{\partial x i} = 122-4xi-c=0
\]

\[
x i”™ = \frac{122 - c}{4}
\]

Total quantity:

\[
X~ = 2 \times \frac{122 - c}{4} = \frac{122 - c}{2}
\]

And the price in each market:

\[

P i” =122-2x i™ =122 - 2 \times \frac{122 - ¢} {4} = 122 - \frac{122 - ¢} {2} = \frac{244 - (122 -
c)}{2} =\frac{122 + c}{2}

\]

Thus, the monopolist sets a uniform price of \( \frac{122 + c}{2} \) across both markets when costs
are considered and markets are symmetric.

Price Discrimination Possibility
If the monopolist can segment markets and the demand elasticities differ, she could extract more
consumer surplus by setting different prices. For example, if Market 1 has a demand elasticity \(

\varepsilon 1\) and Market 2 has \( \varepsilon 2 ), profit maximization involves setting prices to
maximize total profit considering each market’s elasticity.

Strategic Insights and Practical Considerations



When to Pool vs. Segment?

- Pool demand when markets have similar elasticities and no legal or logistical barriers.
- Segment demand when markets differ significantly, enabling price discrimination strategies.

Market Segmentation Benefits

- Increased profit margins.
- Ability to serve different consumer groups effectively.
- Exploiting differences in willingness to pay.

Risks and Challenges

- Resale between markets undermines price discrimination.
- Legal restrictions on discriminatory pricing.
- Logistical costs and complexities.

Summary and Key Takeaways

- The demand curve \( P = 122 - 2x\) is linear, with predictable properties for revenue and marginal
revenue calculations.

- When selling in two markets with identical demand curves, the monopolist maximizes profit by
producing up to the point where marginal revenue equals marginal cost, leading to a uniform price.
- The total optimal quantity, assuming zero costs, is 61 units, with
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