A Monopolist Faces The Demand Function QD = 100
4p. The Monopolist Has Cost Function C(q) = 4q.(a) If

A Monopolist Faces The Demand Function QD = 100 - 4p. The Monopolist Has Cost Function C(q) = 4q.(a)
If

Understanding the fundamentals of monopoly markets is crucial for economists, business strategists, and
policymakers alike. Monopolies, characterized by a single seller dominating the market, have unique
behaviors in terms of pricing, output decisions, and profit maximization. In this article, we delve into a
specific scenario involving a monopolist facing a linear demand function and incurring constant marginal
costs. This case offers valuable insights into how monopolists determine optimal prices and quantities, and

how their decisions differ from those in perfectly competitive markets.

By exploring the demand function QD = 100 - 4p and the cost function C(q) = 4q, we aim to analyze the
profit-maximizing output and price levels for the monopolist. We will also examine the implications of

these decisions for consumer welfare, market efficiency, and potential policy interventions.

Understanding the Demand Function QD = 100 - 4p

‘What Does the Demand Function Represent?

The demand function QD = 100 - 4p illustrates the relationship between the price (p) of a good and the
quantity demanded (QD). In this linear form:
- When the price is high, the quantity demanded decreases.

- When the price is low, the quantity demanded increases.

This inverse relationship aligns with the law of demand, reflecting typical consumer behavior:
- As prices rise, consumers tend to buy less.

- As prices fall, consumers tend to buy more.

Implications of the Demand Function

- The intercept at QD = 100 indicates that at a price of zero, the maximum potential demand is 100 units.

- The slope of -4 indicates that for each $1 increase in price, the quantity demanded decreases by 4 units.



Rearranging the Demand Function for Price

To analyze the monopolist's decision-making, it’s often useful to express price as a function of quantity:
\[ p = \frac{100 - QD}{4} \]
or simplified as:

\[ p =25 - \frac{Q}{4} \]

This form helps in calculating revenue, marginal revenue, and ultimately, profit maximization.

The Cost Function C(q) = 4q

Understanding the Cost Function

The cost function specifies the total costs incurred by the monopolist to produce a certain quantity of output,
g. In this case:
- C(q) = 4q indicates a constant marginal cost (MC) of $4 per unit.

- Total cost increases linearly with the quantity produced.

Implications of Constant Marginal Cost

- The monopolist’s marginal cost is fixed at $4, regardless of the quantity produced.

- This simplifies decision-making since the cost of producing an additional unit remains constant.

Profit Maximization Strategy of the Monopolist

Profit Function Derivation

Profit (\( \pi \)) is total revenue (TR) minus total cost (TC):
\[\pi(q) = TR - TC\]

Where:
- Total revenue: \( TR = p \times q \)
- Total cost: \( C(q) =4q\)



Using the demand function to express price as a function of quantity:

\[ p =25 - \frac{q}{4} \]

Thus, total revenue:
\[ TR = p \times q = \left(25 - \frac{q}{4}\right) \times q \]
\[ TR = 25q - \frac{q"2}{4} \]

Profit function:

\[ \pi(q) = 25q - \frac{q"2}{4} - 4q \]
\[ \pi(q) = (25q - 4q) - \frac{q"2}{4} \]
\[ \pi(q) = 21q - \frac{q"2}{4} \]

Calculating the Optimal Output and Price

Finding the Quantity that Maximizes Profit

To find the profit-maximizing output, differentiate \( \pi(q) \) with respect to \( q \) and set the derivative

equal to zero:

\[ \frac{d\pi}{dq} = 21 - \frac{q}{2} = 0 \]
Solve for \( q \):

\[ \frac{q}{2} = 21\]

\[q=42\]

So, the monopolist’s optimal output is 42 units.

Determining the Corresponding Price

Substitute \( g = 42 \) into the demand function:
\[ p =25 - \frac{42}{4} \]
\[p=25-105=145\]

Therefore, the monopolist will set a price of $14.50 to maximize profits.



Analyzing the Results

Profit Calculation at the Optimal Point

Total revenue:

\[ TR = 14.5 \times 42 = 609 \]
Total cost:

\[ TC = 4 \times 42 = 168 \]
Profit:

\[ \pi = 609 - 168 = 441 \]

The monopolist earns a profit of $441 by producing and selling 42 units at a price of $14.50 each.

Market Implications

- The monopolist’s output (42 units) is less than the maximum demand (100 units at zero price), indicating
market restriction.
- The price ($14.50) is higher than the marginal cost ($4), ensuring the monopolist's profit margins.

- Consumer surplus is reduced compared to a perfectly competitive market, leading to deadweight loss.

Comparison with Perfect Competition

Perfect Competition Scenario

In a perfectly competitive market:

- Price equals marginal cost, i.e., \( p = MC =4).

- The equilibrium quantity is where demand equals supply:
\[ QD = 100 - 4p \]

\[ 100 - 4 \times 4 = 100 - 16 = 84 \]

Thus, the competitive quantity would be 84 units at a price of $4.

Differences Between Monopoly and Perfect Competition

| Aspect | Monopoly | Perfect Competition |
S



| Output | 42 units | 84 units |

| Price | $14.50 | $4 |

| Consumer Surplus | Reduced | Higher |

| Producer Surplus | Increased | Lower, but more efficient |

| Deadweight Loss | Present | Absent |

Implications for Policy and Market Efficiency

Market Power and Welfare Loss

Monopolists restrict output to increase prices and profits, leading to:
- Reduced consumer surplus.
- Increased producer surplus.

- Deadweight loss, representing lost welfare.

Policy Interventions

Governments may consider:
- Price regulation or caps.
- Taxation policies to curb monopolistic behavior.

- Encouraging competition through market entry.

Balancing Efficiency and Equity

While regulation can improve efficiency, policymakers must balance consumer welfare with incentives for

innovation and investment by monopolists.

Conclusion

Analyzing the scenario where a monopolist faces the demand function QD = 100 - 4p and incurs a constant
marginal cost of $4 reveals the nuanced decisions a monopolist makes to maximize profits. By producing 42
units and setting a price of $14.50, the monopolist secures significant profits but at the expense of overall

market efficiency and consumer welfare. Understanding these dynamics is essential for designing policies

that promote fair competition and economic efficiency, ultimately benefiting society as a whole.



Additional Considerations

- Variations in demand elasticity can influence the monopolist’s pricing and output decisions.
- The impact of potential entry barriers and market regulation.

- The role of technological innovation in changing cost structures and demand patterns.
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Frequently Asked Questions

What is the inverse demand function derived from QD = 100 - 4p?

Rearranging QD = 100 - 4p gives p = (100 - QD) / 4, which is the inverse demand function.

How do you calculate the monopolist's marginal revenue (MR) from the

demand function?

First, find total revenue TR = p Q = ((100 - Q)/4) Q. Then, differentiate TR with respect to Q to get MR:
MR = d(TR)/dQ.

‘What is the monopolist's total cost function and how does it relate to
marginal cost?

The total cost function is C(q) = 4q, with marginal cost (MC) being the derivative of C(q), which is MC = 4.



How do you determine the profit-maximizing output for this monopolist?

Set marginal revenue (MR) equal to marginal cost (MC): solve MR = 4 to find the optimal quantity Q.

What is the formula for the monopolist's profit in this scenario?

Profit = Total Revenue - Total Cost = p Q - C(Q). Use the optimal Q and corresponding p to compute profit.

If the monopolist maximizes profit at a certain quantity, how do you find

the corresponding price?

Plug the profit-maximizing quantity Q into the inverse demand function p = (100 - Q) / 4 to find the price.

What would be the monopolist's equilibrium quantity and price if Q is
found to be 50?

If Q = 50, then the price is p = (100 - 50)/4 = 50/4 = 12.5. The equilibrium quantity is 50 units at a price of
$12.50.

How does the cost function C(q) = 4q impact the monopolist's ability to set
prices and quantities?

Since the marginal cost is constant at 4, the monopolist can adjust quantity and price to maximize profit,

considering the demand curve, with predictable costs per unit.

Additional Resources
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Introduction

In the realm of microeconomic theory, understanding how monopolists determine their optimal output and
pricing strategies is pivotal. The scenario where a monopolist faces a linear demand function and incurs
constant marginal costs offers a foundational case study, illustrating core principles of monopoly behavior,
profit maximization, and market dynamics. This article dissects the problem where a monopolist encounters
the demand function \( Q_D = 100 - 4p \), coupled with a cost function \( C(q) = 4q \), and explores the

nuances of optimal decision-making under these conditions.



Theoretical Framework: Demand and Cost Structures
Understanding the Demand Function

The demand function \( Q_D = 100 - 4p \) reflects a linear inverse relationship between price \( p \) and

quantity demanded \( Q_D \). Rewriting this as a standard inverse demand curve:

\

p = \frac{100 - Q}{4}

\

where \( Q \) denotes the quantity the monopolist chooses to produce and sell.

Key characteristics:

- Vertical intercept: When \( p = 0 \), demand is \( Q_D = 100 \).
- Slope: The demand decreases by 4 units for each 1-unit increase in price, indicating elastic demand.

- Price range: The maximum price consumers are willing to pay (when demand drops to zero) is \( p = 25

\).
Cost Function: \( C(q) = 4q \)
This cost structure indicates a constant marginal cost:

- Marginal Cost (MC): \( MC = \frac{dC}{dq} =4 )
- Total Cost (TC): For any quantity \( q \), total costs increase linearly with \( q \).

Profit Maximization in Monopoly Context
Revenue Function

Total revenue \( R(q) = p \times q \). Substituting the inverse demand:

\[
R(q) = \left( \frac{100 - q}{4} \right) \times q = \frac{(100 - q)q}{4}

\

Expanding:

\[
R(q) = \frac{100q - q"2}{4}



Profit Function

Profit \( \pi(q) \) is the difference between total revenue and total cost:

\pi(q) = R(q) - C(q) = \frac{100q - q"2}{4} - 4q

Simplify:

\
\pi(q) = \frac{100q - g"2 - 16q}{4} = \frac{(100q - 16q) - q"2}{4} = \frac{84q - q"2}{4}
\

Or equivalently:

\
\pi(q) = 21q - \frac{q"2}{4}
\

Deriving the Optimal Output and Price
Step 1: Find the Quantity \( q" \) that maximizes profit

Set the derivative of \( \pi(q) \) with respect to \( q \) to zero:

\
\frac{d\pi}{dq} = 21 - \frac{q}{2} = 0
\

Solve for \( q \):

\
\frac{q}{2} = 21 \Rightarrow gq" = 42
\

Step 2: Determine the Corresponding Price \( p" \)

Using the inverse demand:



\[
p" = \frac{100 - q"}{4} = \frac{100 - 42}{4} = \frac{58}{4} = 14.5

\]

Market Outcomes and Profitability
Revenue and Cost at Optimal Quantity

Calculate total revenue:

\
R(q") = p” \times q" = 14.5 \times 42 = 609

\]

Total cost:

\[
C(q") = 4 \times 42 = 168

\]

Profit:

\pi(q") = R(q") - C(q") = 609 - 168 = 441

The monopolist, under these parameters, achieves a profit of 441 units by producing 42 units and charging

a price of 14.5.

Critical Analysis and Market Implications
Monopolist's Pricing Power

The key insight here is the monopolist's ability to set a price above marginal cost (\( p > MC \)). The

optimal price of 14.5 is significantly higher than the constant marginal cost of 4, indicating markup power.
Consumer Surplus and Deadweight Loss

- Consumer Surplus (CS): The difference between what consumers are willing to pay and what they



actually pay, is limited due to monopolistic pricing.
- Deadweight Loss (DWL): The reduction in total social welfare resulting from monopolist’s restriction of

output below the socially efficient level, which occurs at the intersection of demand and marginal cost.

Social Welfare and Policy Considerations
Efficiency Analysis

- The socially optimal quantity occurs where demand equals marginal cost:

\
p = MC \Rightarrow \frac{100 - Q}{4} = 4 \Rightarrow 100 - Q = 16 \Rightarrow Q_{social} = 84

\]

- At \( Q_{social} = 84 \), the price would be:

\
p_{social} = \frac{100 - 84}{4} = \frac{16}{4} = 4

\]

- The monopolist's chosen quantity (42 units) is less than the socially optimal 84 units, illustrating

deadweight loss.
Policy Interventions

- Price regulation or taxation could mitigate welfare loss.
- Encouraging competition might push the market toward the social optimum.
- Subsidies or incentives for production beyond the monopolist's profit-maximizing quantity could be

considered, though these entail their own trade-offs.

Sensitivity and Variations
Impact of Changing Demand or Cost Parameters

- Higher demand intercept (\( Q_D = a - bp \)): Would typically increase monopolist's optimal output.

- Different cost structures: Introducing increasing marginal costs would alter the profit-maximizing
quantity.

- Elasticity considerations: Understanding the elasticity at the chosen quantity helps in policy formulation

and predicting market responses.



Conclusion

The analysis of a monopolist facing the demand function \( Q_D = 100 - 4p \) and the cost function \( C(q) =

4q \) reveals critical insights into monopoly behavior:

- The profit-maximizing quantity is 42 units.

- The corresponding optimal price is 14.5.

- The monopolist earns substantial profit, but at the expense of consumer surplus and overall market
efficiency.

- The socially efficient output level, based on marginal cost, is 84 units, highlighting potential welfare losses

due to monopolistic restrictions.

This case underscores the importance of market regulation, competition policy, and the nuanced
understanding of demand and cost functions in shaping effective economic policies. Future research could
expand on dynamic aspects, such as market entry, innovation incentives, and long-term welfare

implications in monopoly settings.
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Note: The above analysis is theoretical and simplifies real-world complexities such as capacity constraints,

strategic behavior, and market imperfections.
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