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In a simplified economic model, analyzing consumer behavior and market
dynamics becomes more manageable when focusing on only a few goods. Suppose
we consider a small economy where consumers purchase exclusively two goods:
apples and pears. This scenario allows us to explore core concepts such as
utility maximization, budget constraints, and price determination in a
straightforward context. In this article, we will delve into the foundational
principles needed to compute consumer choices, derive demand functions, and
understand market equilibrium in this two-good economy.

---

The Basic Framework of a Two-Good Economy

Consumers, Goods, and Budget Constraints

In our model, there is a representative consumer who chooses quantities of
apples and pears to maximize their utility, subject to their budget
constraint. The key components include:

- Income (I): The total amount of money the consumer has available.
- Prices (P_A, P_P): The prices of apples and pears, respectively.
- Quantities (Q_A, Q_P): The quantities of apples and pears consumed.

The budget constraint can be written as:

\[ P_A \times Q_A + P_P \times Q_P \leq I \]

This inequality indicates that the total expenditure on apples and pears
cannot exceed the consumer’s income.

Utility Functions and Preferences

Consumers derive satisfaction from consuming apples and pears, represented by
a utility function:

\[ U(Q_A, Q_P) \]

This function captures preferences over different combinations of apples and
pears. Common forms include:

- Cobb-Douglas Utility: \( U(Q_A, Q_P) = Q_A^{\alpha} \times Q_P^{\beta} \)



- Perfect Substitutes: \( U(Q_A, Q_P) = a \times Q_A + b \times Q_P \)
- Perfect Complements: \( U(Q_A, Q_P) = \min \{a \times Q_A, b \times Q_P\}
\)

For the purpose of this analysis, we will focus on the Cobb-Douglas utility
function, which provides a flexible yet tractable model.

---

Consumer Optimization Problem

Formulating the Problem

The consumer’s goal is to maximize utility:

\[ \max_{Q_A, Q_P} U(Q_A, Q_P) \]

subject to the budget constraint:

\[ P_A Q_A + P_P Q_P = I \]

Solving the Optimization

Using the Lagrangian method:

\[ \mathcal{L} = Q_A^{\alpha} Q_P^{\beta} + \lambda (I - P_A Q_A - P_P Q_P)
\]

The first-order conditions (FOCs):

1. \(\frac{\partial \mathcal{L}}{\partial Q_A} = \alpha Q_A^{\alpha - 1}
Q_P^{\beta} - \lambda P_A = 0\)

2. \(\frac{\partial \mathcal{L}}{\partial Q_P} = \beta Q_A^{\alpha}
Q_P^{\beta - 1} - \lambda P_P = 0\)

3. \(\frac{\partial \mathcal{L}}{\partial \lambda} = I - P_A Q_A - P_P Q_P =
0\)

Dividing the first FOC by the second:

\[ \frac{\alpha Q_A^{\alpha - 1} Q_P^{\beta}}{\beta Q_A^{\alpha} Q_P^{\beta -
1}} = \frac{\lambda P_A}{\lambda P_P} \]

Simplify:

\[ \frac{\alpha}{\beta} \times \frac{Q_P}{Q_A} = \frac{P_A}{P_P} \]

Rearranged, the demand ratio is:

\[ \frac{Q_P}{Q_A} = \frac{\beta}{\alpha} \times \frac{P_A}{P_P} \]



Using the budget constraint, the consumer’s optimal choices are:

\[ Q_A^ = \frac{\alpha I}{(\alpha + \beta) P_A} \]

\[ Q_P^ = \frac{\beta I}{(\alpha + \beta) P_P} \]

Demand Functions

Thus, the demand functions for apples and pears are:

- Demand for Apples:

\[ Q_A(P_A, P_P, I) = \frac{\alpha I}{(\alpha + \beta) P_A} \]

- Demand for Pears:

\[ Q_P(P_A, P_P, I) = \frac{\beta I}{(\alpha + \beta) P_P} \]

These functions illustrate how quantities demanded depend on prices and
income.

---

Market Equilibrium in the Two-Good Economy

Setting Market Prices

In a small economy, the market prices are typically determined by the
interaction of supply and demand. Assuming supply curves are given or
perfectly elastic (i.e., supply is fixed), the equilibrium prices are those
at which the quantity demanded equals the quantity supplied.

Equilibrium Conditions

- Market for Apples:

\[ Q_A^{demand} = Q_A^{supply} \]

- Market for Pears:

\[ Q_P^{demand} = Q_P^{supply} \]

If supply is fixed at \(Q_A^{s}\) and \(Q_P^{s}\), then:

\[ P_A^ = \frac{\alpha I}{(\alpha + \beta) Q_A^{s}} \]

\[ P_P^ = \frac{\beta I}{(\alpha + \beta) Q_P^{s}} \]

Alternatively, if supply curves depend on prices, equilibrium requires
solving the simultaneous equations accordingly.



Impact of Prices on Consumer Choices

Changes in prices directly influence consumer demand:

- An increase in \(P_A\) reduces \(Q_A\), all else equal.
- Similarly for pears.

Consumers adjust their consumption to maximize utility within their budget,
leading to the classic downward-sloping demand curves.

---

Extending the Model: Price Changes and Consumer Welfare

Price Shocks and Demand Responses

Suppose the price of apples increases:

- The demand for apples decreases, as per the demand function.
- Consumers may substitute pears for apples if pears are relatively cheaper.
- Consumer welfare may decline if the substitution effect does not fully
compensate.

Consumer Surplus and Welfare Analysis

Consumer surplus measures the difference between what consumers are willing
to pay and what they actually pay. It can be approximated graphically or
calculated analytically, depending on the utility function and demand
elasticity.

Policy Implications

Understanding how prices influence consumer choices in this simplified
setting can inform policies such as:

- Price controls.
- Taxation.
- Subsidies.

The analysis highlights the importance of relative prices in determining
consumption patterns.

---

Limitations and Real-World Considerations

While the model provides valuable insights, several limitations should be
acknowledged:

- Assumption of representative consumer: Real economies have diverse
preferences.



- Ignoring supply-side factors: Production costs, technological constraints,
and market power are omitted.
- Static analysis: The model does not account for dynamic changes over time.
- Simplification of preferences: Real preferences may not follow Cobb-Douglas
forms.

Despite these limitations, the two-good model remains a foundational tool in
microeconomic analysis, illustrating core principles of consumer choice and
market equilibrium.

---

Conclusion

In a small economy where consumers buy only apples and pears, the fundamental
concepts of utility maximization, demand functions, and market equilibrium
can be effectively demonstrated and computed. By defining utility functions,
deriving demand equations, and understanding the influence of prices and
income, economists can predict consumer behavior and market outcomes. This
simplified framework lays the groundwork for more complex analyses involving
multiple goods, production factors, and strategic interactions, but even in
its minimal form, it offers powerful insights into microeconomic principles.

Frequently Asked Questions

What factors influence consumers' purchasing
decisions between apples and pears in a small
economy?
Consumers' decisions are influenced by factors such as prices of apples and
pears, their income levels, preferences, and the marginal utility derived
from each good.

How can the budget constraint be represented when
consumers buy only apples and pears?
The budget constraint can be expressed as Pₐ Qa + Pp Qp = M, where Pₐ and Pp
are the prices of apples and pears respectively, Qa and Qp are quantities
purchased, and M is total income.

What role does the marginal rate of substitution
(MRS) play in consumer choice between apples and
pears?
The MRS indicates the rate at which a consumer is willing to substitute pears
for apples while maintaining the same level of utility; optimal choice occurs



where MRS equals the ratio of prices.

How does a change in the price of apples impact the
consumer's optimal bundle?
A price decrease in apples typically leads to an increase in apple
consumption and possibly a substitution effect where consumers buy more
apples relative to pears, depending on their preferences and income.

In a small economy where consumers buy only apples
and pears, how can utility maximization be achieved?
Utility maximization occurs when consumers choose quantities of apples and
pears where their indifference curve is tangent to their budget line,
satisfying the condition MRS = Pₐ / Pp.

Additional Resources
Consider A Small Economy In Which Consumers Buy Only Two Goods: Apples And
Pears — this scenario provides a simplified yet insightful framework for
understanding fundamental economic principles such as consumer choice, budget
constraints, and utility maximization. By narrowing the focus to just two
goods, apples and pears, economists and students can better visualize and
analyze how consumers make decisions, how prices influence those decisions,
and how the overall market equilibrium is determined. This article offers a
comprehensive guide to understanding the core concepts behind such a model,
along with practical steps to compute consumer choices, derive demand
functions, and interpret the implications of various economic scenarios.

---

Introduction to the Model

In many introductory economics courses, models featuring a small,
representative consumer and a limited set of goods serve as foundational
tools. The consideration of a small economy where consumers buy only two
goods—apples and pears—allows us to strip away complexities and focus on the
core mechanics of consumer behavior.

In this simplified universe:

- Consumers have a fixed income or budget.
- They face prices for apples and pears.
- They derive utility from consuming these goods.
- Their goal is to maximize utility subject to their budget constraint.

This model not only helps clarify consumer decision-making processes but also
provides the groundwork for understanding demand functions, market



equilibrium, and the effects of price changes.

---

Basic Assumptions and Setup

Before diving into calculations, it's important to understand the basic
assumptions underpinning this model:

Assumptions

1. Rational Consumers: Consumers aim to maximize their utility.
2. Completeness and Transitivity: Consumers can compare and rank different
bundles of apples and pears.
3. Non-satiation: More of a good is always better, or at least not worse.
4. Convex Preferences: Consumers prefer balanced bundles rather than extreme
combinations.
5. Fixed Income (Budget): Consumers have a fixed amount of money, denoted as
\( M \).
6. Prices are Given: The price of apples is \( P_A \), and the price of pears
is \( P_P \).

Notation Summary

| Variable | Description |
|------------|--------------|
| \( Q_A \) | Quantity of apples consumed |
| \( Q_P \) | Quantity of pears consumed |
| \( P_A \) | Price per apple |
| \( P_P \) | Price per pear |
| \( M \) | Consumer's total income or budget |
| \( U(Q_A, Q_P) \) | Utility function representing preferences |

---

Utility Function and Preference Representation

To analyze consumer choice, we need a utility function that captures
preferences over apples and pears. Common forms include:

- Cobb-Douglas Utility: \( U(Q_A, Q_P) = Q_A^\alpha \times Q_P^\beta \)
- Perfect Substitutes: \( U(Q_A, Q_P) = aQ_A + bQ_P \)
- Perfect Complements: \( U(Q_A, Q_P) = \min(aQ_A, bQ_P) \)

For simplicity, let's consider a Cobb-Douglas utility function, which
reflects a typical case where consumers value both goods and prefer balanced
consumption:

\[ U(Q_A, Q_P) = Q_A^\alpha \times Q_P^\beta \]

where \( \alpha, \beta > 0 \) and \( \alpha + \beta = 1 \) (for



normalization).

---

Budget Constraint

The consumer's total expenditure on apples and pears must not exceed their
income:

\[ P_A \times Q_A + P_P \times Q_P \leq M \]

The consumer chooses \( Q_A \) and \( Q_P \) to maximize utility subject to
this constraint.

---

Step-by-Step Process for Computing Consumer Choice

1. Set Up the Optimization Problem

Maximize \( U(Q_A, Q_P) \) subject to the budget constraint:

\[
\begin{aligned}
& \text{Maximize } U(Q_A, Q_P) = Q_A^\alpha Q_P^\beta \\
& \text{Subject to } P_A Q_A + P_P Q_P = M
\end{aligned}
\]

2. Formulate the Lagrangian

Introduce a Lagrange multiplier \( \lambda \):

\[
\mathcal{L} = Q_A^\alpha Q_P^\beta - \lambda (P_A Q_A + P_P Q_P - M)
\]

3. Take First-Order Conditions

Derive the partial derivatives and set them equal to zero:

\[
\frac{\partial \mathcal{L}}{\partial Q_A} = \alpha Q_A^{\alpha - 1} Q_P^\beta
- \lambda P_A = 0
\]

\[
\frac{\partial \mathcal{L}}{\partial Q_P} = \beta Q_A^\alpha Q_P^{\beta - 1}
- \lambda P_P = 0
\]



\[
\frac{\partial \mathcal{L}}{\partial \lambda} = P_A Q_A + P_P Q_P - M = 0
\]

4. Solve for the Optimal Quantities

Dividing the first FOC by the second to eliminate \( \lambda \):

\[
\frac{\alpha Q_A^{\alpha - 1} Q_P^\beta}{\beta Q_A^\alpha Q_P^{\beta - 1}} =
\frac{P_A}{P_P}
\]

Simplify:

\[
\frac{\alpha}{\beta} \times \frac{Q_P}{Q_A} = \frac{P_A}{P_P}
\]

Rearranged:

\[
\frac{Q_P}{Q_A} = \frac{\beta}{\alpha} \times \frac{P_A}{P_P}
\]

This ratio indicates the consumer’s optimal consumption bundle in terms of
prices and preferences.

5. Find Quantities

Using the budget constraint:

\[
Q_P = \frac{\beta}{\alpha} \times \frac{P_A}{P_P} \times Q_A
\]

Substitute into the budget constraint:

\[
P_A Q_A + P_P \left( \frac{\beta}{\alpha} \times \frac{P_A}{P_P} Q_A \right)
= M
\]

Simplify:

\[
P_A Q_A + \frac{\beta}{\alpha} P_A Q_A = M
\]

\[
Q_A P_A \left( 1 + \frac{\beta}{\alpha} \right) = M



\]

\[
Q_A = \frac{M}{P_A \left( 1 + \frac{\beta}{\alpha} \right)} = \frac{M
\alpha}{P_A (\alpha + \beta)}
\]

Similarly,

\[
Q_P = \frac{\beta}{\alpha} \times \frac{P_A}{P_P} \times Q_A = \frac{M
\beta}{P_P (\alpha + \beta)}
\]

6. Final Demand Functions

Thus, the consumer's demand functions are:

\[
Q_A^ = \frac{M \alpha}{P_A (\alpha + \beta)}
\]

\[
Q_P^ = \frac{M \beta}{P_P (\alpha + \beta)}
\]

These functions show how quantities demanded depend on prices, income, and
preferences.

---

Interpreting the Demand Functions

- Income Effect: An increase in \( M \) leads to higher consumption of both
apples and pears.
- Price Effect: An increase in \( P_A \) decreases \( Q_A^ \), and similarly
for pears.
- Preference Weights: The parameters \( \alpha \) and \( \beta \) determine
the relative demand for apples and pears.

---

Graphical Representation: The Budget Line and Indifference Curves

1. Budget Line

Plotting the budget constraint:

- X-axis: Quantity of apples \( Q_A \)
- Y-axis: Quantity of pears \( Q_P \)



The budget line:

\[
Q_P = \frac{M}{P_P} - \frac{P_A}{P_P} Q_A
\]

- Intercepts:
- \( Q_A = 0 \Rightarrow Q_P = \frac{M}{P_P} \)
- \( Q_P = 0 \Rightarrow Q_A = \frac{M}{P_A} \)

2. Indifference Curves

- Reflect combinations of apples and pears yielding the same utility.
- For Cobb-Douglas utility:

\[
U(Q_A, Q_P) = Q_A^\alpha Q_P^\beta
\]

- The consumer maximizes utility at the tangency point between the highest
indifference curve and the budget line.

---

Extending the Model: Price Changes and Demand Shifts

Price Increase in Apples

If \( P_A \) rises:

- The budget line pivots inward on the \( Q_A \) axis.
- Demand for apples \( Q_A^ \) decreases.
- Consumers may substitute away from apples toward pears, depending on
preferences.

Income Changes

An increase in \( M \):

- Shifts the budget line outward.
- Both \( Q_A^ \) and \( Q_P^ \) increase proportionally, assuming constant
prices.

Cross-Price Effects

Changes in \( P_P \) influence demand for apples indirectly through
substitution effects.

---

Practical Applications



Policy Analysis

- Understanding how taxes or subsidies on
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