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When evaluating how to allocate his budget between Good X and Good Y, Peter must
analyze his preferences, the prices of each good, and his overall utility. With both goods
priced at $50, Peter's decision hinges on understanding his utility function, which models
his satisfaction or happiness derived from different combinations of these goods. By
examining his utility function and the constraints imposed by his budget, Peter can
determine the optimal combination of Good X and Good Y that maximizes his utility.

---

Understanding the Basics: Budget Constraints
and Utility Functions

What Is a Budget Constraint?
A budget constraint represents all the combinations of Good X and Good Y that Peter can
purchase given his income and the prices of the goods. Since both goods cost $50, the total
budget (say, $500) limits the possible combinations.

- Budget Equation:
\( P_x \times Q_x + P_y \times Q_y = \text{Income} \)
For example, if Peter has $500, the constraint becomes:
\( 50Q_x + 50Q_y = 500 \)

- Implication:
The maximum quantity of each good he can buy individually is 10 units (if he spends all his
income on one good).

---

Utility Functions Explained
A utility function expresses Peter’s preferences over different bundles of Good X and Good
Y. It assigns a numerical value to each combination, indicating his level of satisfaction.

- Types of Utility Functions:
- Linear Utility: Reflects perfect substitutability between goods.



- Cobb-Douglas Utility: Indicates a specific preference structure, often with diminishing
marginal utility.
- Leontief Utility: Represents perfect complementarity; goods are consumed in fixed
proportions.

- Example of a Utility Function:
\( U(Q_x, Q_y) = Q_x^{0.5} \times Q_y^{0.5} \) (Cobb-Douglas form)

---

Analyzing Peter’s Preferences and Utility
Function

Identifying the Utility Function
Suppose Peter’s utility function is:

\[
U(Q_x, Q_y) = Q_x^{a} \times Q_y^{b}
\]

where \( a \) and \( b \) are positive constants indicating his preferences.

- If \( a = b = 0.5 \), Peter derives equal utility from both goods and prefers balanced
consumption.

Marginal Utility and Diminishing Returns
Marginal utility (MU) is the additional satisfaction Peter gains from consuming one more
unit of a good.

- Marginal Utility of Good X:
\( MU_x = \frac{\partial U}{\partial Q_x} = a \times Q_x^{a-1} \times Q_y^{b} \)

- Marginal Utility of Good Y:
\( MU_y = \frac{\partial U}{\partial Q_y} = b \times Q_x^{a} \times Q_y^{b-1} \)

Understanding how MU declines as consumption increases helps Peter decide how to
allocate his budget efficiently.

---



Optimal Consumption Bundle: Maximizing Utility

Equating Marginal Utility per Dollar
The core principle for utility maximization under a budget constraint is:

\[
\frac{MU_x}{P_x} = \frac{MU_y}{P_y}
\]

This condition ensures Peter gets the most utility per dollar spent on each good.

Given \( P_x = P_y = 50 \), the condition simplifies to:

\[
MU_x = MU_y
\]

which implies that Peter should allocate his spending so that the marginal utility per dollar
is equal for both goods.

Finding the Optimal Quantities
Suppose Peter’s utility function is:

\[
U(Q_x, Q_y) = Q_x^{0.5} \times Q_y^{0.5}
\]

- Marginal Utilities:

\[
MU_x = 0.5 \times Q_x^{-0.5} \times Q_y^{0.5}
\]
\[
MU_y = 0.5 \times Q_x^{0.5} \times Q_y^{-0.5}
\]

- Set \( MU_x / P_x = MU_y / P_y \):

\[
\frac{0.5 \times Q_x^{-0.5} \times Q_y^{0.5}}{50} = \frac{0.5 \times Q_x^{0.5} \times
Q_y^{-0.5}}{50}
\]

Simplifying:

\[



Q_x^{-0.5} \times Q_y^{0.5} = Q_x^{0.5} \times Q_y^{-0.5}
\]

Which reduces to:

\[
Q_y = Q_x
\]

This indicates Peter should purchase equal quantities of Good X and Good Y to maximize his
utility, given the prices.

---

Implications of Price and Budget on Purchase
Decisions

Scenario 1: Fixed Budget
If Peter has a set budget (e.g., $500):

- Maximum Quantities:
\( Q_{max} = \frac{\text{Budget}}{P} = \frac{500}{50} = 10 \) units for each good.

- Optimal Bundle:
Since utility is maximized when quantities are equal, Peter should buy 10 units of Good X
and 10 units of Good Y.

Scenario 2: Changing Prices
Suppose the price of Good X drops to $40, while Good Y remains at $50:

- New Budget Constraint:
\( 40Q_x + 50Q_y = 500 \)

- Effect on Consumption:
Peter can now afford more units of Good X, potentially shifting his balanced consumption
point.

- Optimal Strategy:
Recalculate the marginal utilities and set the marginal utility per dollar equal again to find
the new optimal quantities.

---



Additional Factors Influencing Peter’s Purchase
Decision

Substitution Effect
If the price of Good X decreases, Peter might substitute some of his consumption from Good
Y to Good X because it becomes relatively cheaper.

Income Effect
A price change effectively increases or decreases Peter's real income, influencing how
much of each good he can buy.

Preferences and Utility Function Shape
Different utility functions imply different optimal consumption bundles:

- Perfect Substitutes:
Linear utility functions lead to corner solutions where Peter prefers only one good or the
other.

- Perfect Complements:
Leontief functions suggest fixed consumption ratios, such as always buying 1 unit of Good X
for every 1 unit of Good Y.

---

Practical Steps for Peter to Make an Optimal
Purchase

Step 1: Determine his total budget and the prices of Good X and Good Y.

Step 2: Understand his utility function and preferences.

Step 3: Calculate the marginal utilities of each good.

Step 4: Set the ratio of marginal utility to price equal for both goods to find the optimal
quantities.

Step 5: Verify that total expenditure does not exceed his budget.

Step 6: Adjust quantities based on price changes or budget constraints.

---



Conclusion: Maximizing Satisfaction Through
Informed Choices

By analyzing his utility function and understanding the relationship between prices,
marginal utility, and budget constraints, Peter can make informed decisions about
purchasing Good X and Good Y. Whether prices remain steady or fluctuate, applying
economic principles such as utility maximization ensures that Peter allocates his resources
efficiently to achieve the highest possible satisfaction. Through careful calculation and
consideration of his preferences, Peter can confidently select the optimal combination of
goods that aligns with his goals and budget constraints.

---

Key Takeaways:

- Understanding utility functions helps predict consumer behavior.
- Equalizing the marginal utility per dollar spent maximizes utility.
- Price changes influence optimal consumption choices through substitution and income
effects.
- Knowledge of preferences and constraints enables strategic purchasing decisions.

By applying these economic principles, Peter can navigate his shopping choices effectively,
ensuring he derives maximum satisfaction from his expenditures on Good X and Good Y.

Frequently Asked Questions

What factors should Peter consider when deciding
whether to purchase Good X and Good Y at prices of
$50 each?
Peter should consider his total budget, the marginal utility he derives from each good, and
how the goods contribute to his overall satisfaction based on his utility function.

How does the equal price of Good X and Good Y
influence Peter's purchasing decision?
With both goods priced equally at $50, Peter might focus on their relative utility or personal
preferences rather than price differences, potentially simplifying his decision-making
process.

What role does Peter's utility function play in
determining his optimal purchase of Good X and Good



Y?
His utility function helps quantify his preferences, allowing him to identify the combination
of goods that maximizes his satisfaction given the prices and his budget constraint.

If Peter's utility function exhibits diminishing marginal
utility, how does that affect his purchase choices of
Good X and Good Y?
Diminishing marginal utility means that as he consumes more of a good, each additional
unit provides less satisfaction, influencing him to balance his consumption between the
goods to maximize overall utility.

How can Peter determine the optimal bundle of Good X
and Good Y within his budget of $100?
He can analyze his utility function and marginal utilities to find the combination where the
ratio of marginal utility to price is equal for both goods, satisfying the equimarginal
principle.

What impact does a change in the prices of Good X or
Good Y have on Peter's purchasing decision?
A price increase or decrease shifts his budget constraint and alters the utility maximization
point, potentially leading him to buy more of the cheaper good or adjust his consumption
bundle accordingly.

Can Peter achieve higher utility by reallocating his
spending between Good X and Good Y if their prices
remain the same?
Yes, by reallocating his budget based on marginal utilities, he can find a more preferred
combination that yields higher overall satisfaction.

What would happen if Peter's utility function indicates
perfect substitutes between Good X and Good Y?
He would likely purchase only the good that provides the higher utility per dollar spent,
given their equal prices, until his budget is exhausted or preferences change.

How does the concept of consumer equilibrium relate to
Peter's decision-making process with his utility function
and the given prices?
Consumer equilibrium occurs when Peter allocates his budget in such a way that the last



dollar spent on each good provides the same marginal utility, maximizing his total utility
given the prices.

If Peter's utility function is known, how can he
mathematically determine the optimal quantities of
Good X and Good Y to purchase?
He can set up the utility maximization problem with his budget constraint and use methods
like Lagrange multipliers to solve for the quantities that maximize his utility function
subject to the price and budget constraints.

Additional Resources
Peter Is Considering His Purchase Of Good X And Good Y With Px = $50, Py = $50. His
Utility Function

In the realm of consumer decision-making, understanding how individuals choose between
different goods is fundamental to grasping the intricacies of demand, market behavior, and
resource allocation. One such case involves Peter, a hypothetical consumer, contemplating
the purchase of two goods—Good X and Good Y—each priced at $50. His choices are
guided by his preferences, which can be mathematically represented through a utility
function. This article delves into the concept of utility, examines how Peter's utility function
influences his purchasing decisions, and explores the underlying economic principles at
play.

Understanding Utility and Its Role in Consumer
Choices

What Is Utility?
In economics, utility refers to the satisfaction or pleasure that a consumer derives from
consuming a good or service. It’s a subjective measure, meaning it varies from person to
person, and serves as a guiding principle behind consumer behavior. Utility functions are
mathematical representations that assign a numerical value to different combinations of
goods, capturing a consumer’s preferences.

For Peter, his utility function encapsulates how much satisfaction he gains from consuming
quantities of Good X and Good Y. This function allows us to analyze how he makes trade-
offs between the two goods given their prices and his budget constraints.

Why Utility Functions Matter
Utility functions serve multiple purposes:
- Predict consumer choices based on preferences.



- Analyze the impact of price changes on consumption.
- Determine optimal consumption bundles that maximize satisfaction within budget
constraints.
- Understand consumer responsiveness to changes in income or prices.

By modeling Peter’s preferences mathematically, economists can forecast his behavior
under various market scenarios, thus gaining insights into demand patterns and market
equilibrium.

Specifying Peter’s Utility Function

Types of Utility Functions
Utility functions can take various forms, depending on the nature of consumer preferences:
- Linear Utility Functions: Indicate perfect substitutability between goods.
- Cobb-Douglas Utility Functions: Represent a balanced trade-off with diminishing marginal
utility.
- Leontief (Perfect Complements) Utility Functions: Reflect goods that are consumed in fixed
proportions.

For the purposes of this analysis, let’s assume Peter’s utility function is a Cobb-Douglas
form:

U(X, Y) = X^α Y^β

where:
- X and Y are quantities of Good X and Good Y.
- α and β are positive parameters indicating the relative importance of each good.

Suppose Peter’s preferences are such that α = 0.5 and β = 0.5, implying he values both
goods equally.

Interpreting the Utility Function
With this utility function:
- Each additional unit of X or Y increases satisfaction, but at a decreasing rate.
- The utility is maximized when Peter allocates his budget optimally between the two goods,
considering their prices and his preferences.

This form also simplifies the analysis of how changes in prices or income influence his
consumption choices, as it exhibits constant elasticity of substitution.

Budget Constraint and Optimization



Understanding the Budget Line
Peter has a fixed budget, which limits his choices. Given the prices:
- Px = $50 for Good X
- Py = $50 for Good Y

and assuming he has an income (I), his budget constraint is:

50X + 50Y ≤ I

This can be rewritten as:

X + Y ≤ I / 50

The budget line graphically depicts all combinations of X and Y that Peter can afford given
his income.

Maximizing Utility Subject to Budget Constraints
The central problem for Peter is to choose quantities of X and Y that maximize his utility:

Maximize U(X, Y) = X^0.5 Y^0.5

Subject to:

50X + 50Y = I

or:

X + Y = I / 50

Using the method of Lagrange multipliers, we set up:

L = X^0.5 Y^0.5 + λ (I - 50X - 50Y)

Solving this optimization problem involves:
- Taking partial derivatives,
- Setting them equal to zero,
- Solving for X, Y, and λ.

The symmetry in the utility function suggests that Peter will allocate his budget equally
between Good X and Good Y, leading to:

X = Y = (I / 100)

This is because, with equal prices and preferences, the optimal consumption point occurs
where the marginal utility per dollar spent is equal across both goods.



Implication of Price Changes
Suppose the prices of Good X and Good Y change:
- If Px or Py increases, the budget line pivots inward, reducing the set of affordable
combinations.
- Conversely, a price decrease expands the feasible options.

Given his utility function, Peter will adjust his consumption to maintain the optimal ratio,
which, in this case, remains equal due to symmetric preferences and prices.

Analyzing Consumer Behavior and Market
Implications

Elasticity of Demand
Elasticity measures how sensitive Peter’s demand for each good is to price changes:
- If demand is elastic, a small price change causes a large change in quantity demanded.
- If demand is inelastic, demand remains relatively stable despite price shifts.

For a Cobb-Douglas utility function, demand elasticity is typically unitary, meaning a 1%
change in price leads to a 1% change in quantity demanded.

Impact of Income Changes
If Peter’s income increases:
- His budget constraint shifts outward,
- He can afford more of both goods,
- His consumption bundle expands proportionally, maintaining the same utility-maximizing
ratio.

Conversely, a decrease in income reduces his purchasing power, but the relative
proportions of goods consumed remain consistent if prices stay constant.

Market Dynamics and Consumer Welfare
Understanding Peter’s utility optimization reveals broader market insights:
- Price stability benefits consumers like Peter by allowing predictable consumption patterns.
- Price fluctuations can alter demand, influencing suppliers’ production decisions.
- Consumer welfare can be enhanced through targeted policies that stabilize prices or
improve income levels.

Conclusion: The Interplay of Preferences, Prices,



and Utility

In summary, Peter’s decision to purchase Goods X and Y is guided by a combination of his
preferences—represented through his utility function—and the constraints imposed by
prices and income. By modeling his preferences with a Cobb-Douglas utility function, we
see that he tends to allocate his resources equally when prices are symmetric, maximizing
his satisfaction efficiently.

This analysis underscores the importance of understanding utility functions in economic
decision-making. They serve as vital tools for predicting consumer behavior, analyzing
market responses to price changes, and designing policies that enhance consumer welfare.
For Peter, as with many consumers, the interplay of preferences, budget constraints, and
market prices determines not only what he buys but also how satisfied he feels with those
choices.

As markets evolve and prices fluctuate, consumers like Peter continuously adjust their
consumption patterns. Recognizing the mathematical underpinnings of these behaviors
offers valuable insights for economists, policymakers, and businesses alike—highlighting
the delicate balance between individual preferences and market forces shaping our
everyday economic decisions.
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