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Understanding consumer preferences and how they are represented graphically is a fundamental
aspect of microeconomics. In particular, utility functions serve as mathematical representations of
consumer satisfaction derived from different combinations of goods. Among various types of utility
functions, the min or Leontief utility function is notable for modeling perfect complements—goods
that are consumed together in fixed proportions. This article explores the utility function of John,
given by U(X,Y) = Min{X, 2Y}, and demonstrates how to draw his indifference curves for utility levels
10 and beyond. Whether you're a student, economist, or enthusiast, this comprehensive guide will
help you visualize and interpret John's preferences effectively.

Understanding the Utility Function U(X,Y) = Min{X,
2Y}

What Does the Utility Function Represent?

The utility function U(X,Y) = Min{X, 2Y} indicates that John's satisfaction depends on the smaller
value between X (the quantity of good X) and 2Y (twice the quantity of good Y). This structure
suggests that the goods are perfect complements in fixed proportions, specifically in a ratio where
one unit of Y pairs with two units of X.

Key implications:

- To achieve a certain utility level U, both X and 2Y must be at least U.

- The consumer's optimal choice occurs where X = 2Y, aligning with the bottleneck that determines
utility.

Interpretation of the Utility Levels

For a given utility level U, the combination of goods must satisfy:
-X=zU
-2Y=U

At the point where these two are equal (since utility is the minimum), the consumer is indifferent
among all bundles where X = 2Y = U.



Drawing Indifference Curves for U = 10 and U = 20

Step 1: Identify the Conditions for Utility Levels

To draw the indifference curves, we need to find all combinations of X and Y that give U =10 and U =
20.

- For U = 10:
-X=10
-2Y=10-Y=5

- For U = 20:
-X=20
-2Y=20-Y=10

Since the utility is determined by the minimum of these two quantities, the indifference curves are
composed of the set of points where X = 2Y and both are at least the specified utility level.

Step 2: Graphical Representation

The indifference curves for these utility levels are shaped as L-shaped lines, reflecting the perfect
complementarity in fixed ratios.

For U = 10:
- The point (X,Y) = (10, 5) marks the "corner" of the indifference curve.
- The curve includes all points where X = 2Y, with X = 10 and Y = 5.

For U = 20:
- The corner point is (X,Y) = (20, 10).
- All points where X = 2Y, with X = 20 and Y = 10.

Visual features:

- The indifference curves appear as L-shaped lines stretching from the corner points along the line X =
2Y.

- The curves are upward and to the right, representing higher utility levels.

Step 3: Plotting the Indifference Curves

To plot these curves:

- Draw the line X = 2Y.

- Mark the corner points:

- For U = 10: point at (10, 5).

- For U = 20: point at (20, 10).

- From each corner point, extend the curve along the line X = 2Y, including all points where X = the
corner value, and Y = the corresponding Y-value.



These indifference curves help visualize how John perceives combinations of goods X and Y as equally
satisfying.

Analyzing the Shape and Properties of the Indifference
Curves

Shape of the Indifference Curves

The indifference curves for the utility function U(X,Y) = Min{X, 2Y} are characterized by their L-shape
(or right-angled shape). This shape reflects the perfect complement nature of the goods, where the
consumer's satisfaction is limited by the less abundant good.

Features:

- Corner points at (U, U/2).

- Horizontal and vertical segments extending from the corner, representing excess quantities of one
good without increasing utility.

Implications for Consumer Choice

- The consumer prefers to consume goods in the fixed ratio X : Y =2 : 1.

- Any bundle along the line X = 2Y that satisfies the minimum thresholds X = U and Y = U/2 yields the
same utility.

- The consumer will choose the least costly bundle along the indifference curve, often at the corner
point (U, U/2), assuming prices are equal or known.

Economic Intuition

Since the utility depends on the minimum of X and 2Y, the consumer gains no extra satisfaction by
increasing one good beyond the point where X = 2Y. Therefore, optimal consumption involves
matching the quantities to the fixed ratio.

Practical Applications and Examples

Real-World Scenarios

The utility function U(X,Y) = Min{X, 2Y} can model scenarios such as:

- Manufacturing processes where two inputs are required in fixed proportions.



- Meal preparation where certain ingredients must be combined in specific ratios for optimal taste.
- Resource allocation in logistics where supplies must be paired precisely.

Sample Calculation

Suppose John has a budget and the prices for goods X and Y are known, say:

- Price of X: $2 per unit
- Price of Y: $1 per unit

To maximize utility at U = 10, John would:

- Purchase X = 10 units (cost: 10 x $2 = $20)
- Purchase Y = 5 units (cost: 5 x $1 = $5)

Total cost: $25.

If the budget is limited to $25, the optimal bundle aligns with the corner point (10, 5), matching the
utility level of 10.

Conclusion

Understanding the utility function U(X,Y) = Min{X, 2Y} and its indifference curves provides valuable
insights into consumer preferences, especially for goods that are perfect complements. Drawing the
indifference curves at utility levels 10 and 20 reveals the characteristic L-shaped shape, with corner
points at (10, 5) and (20, 10) respectively. These visualizations help economists and students analyze
consumer behavior, make predictions about optimal consumption bundles, and understand the
implications of fixed proportions in preferences.

By mastering these concepts, you can better interpret how consumers derive satisfaction from goods
that are consumed in specific ratios and how their choices shift with changes in income, prices, and
preferences. Whether for academic purposes or practical decision-making, understanding utility
functions like U(X,Y) = Min{X, 2Y} is a cornerstone of microeconomic analysis.

Frequently Asked Questions

What is the shape of John's indifference curves for the utility
function U(X,Y) = Min{X, 2Y} at a utility level of 10?

The indifference curves are L-shaped, with a corner point where X equals 10 and Y equals 5, reflecting
the minimum condition in the utility function.



How do you plot John's indifference curve for a utility level of
10?

Plot the points where X = 10 and Y = 5, and draw an L-shaped curve that extends horizontally from
(10,0) to (10,5) and vertically from (0,5) to (10,5), representing the minimum condition.

What does the utility level of 10 imply about John's
consumption bundle in the context of U(X,Y) = Min{X, 2Y}?

It implies that the minimum of X and 2Y equals 10, so either X = 10 and 2Y = 10, or 2Y = 10 and X =
10, with the optimal point being where X = 10 and Y = 5.

How does the indifference curve change for different utility
levels in John's utility function?

For higher utility levels, the indifference curves shift outward, with the corner point moving to higher
values of X and Y, maintaining the L-shape pattern.

Can John's utility function be represented by a traditional
convex indifference curve? Why or why not?

No, because the utility function U(X,Y) = Min{X, 2Y} produces L-shaped indifference curves, which are
non-convex, reflecting perfect substitutes with a binding minimum condition.

What is the significance of the corner point in John's
indifference curves?

The corner point represents the optimal consumption bundle where both X and 2Y are equal to the
utility level, indicating the binding constraint in his utility function.

How would you interpret the indifference curve at utility level
10 in terms of John's consumption preferences?

It shows that John derives the same utility when X is at least 10 and Y is at least 5, with the utility
being maximized when both satisfy the minimum condition, highlighting perfect complementarity.

What is the effect of increasing the utility level from 10 to a
higher number on the indifference curves?

The indifference curves shift outward, with the corner point moving to higher values, indicating higher
consumption levels of X and Y needed to achieve the increased utility.



Additional Resources
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Introduction: Understanding the Utility Function and
Its Significance

In the realm of microeconomics, utility functions serve as vital tools for modeling consumer
preferences and decision-making. They encapsulate how individuals derive satisfaction from different
combinations of goods and services. Among the myriad forms a utility function can take, the Leontief
or perfect complements type stands out for its unique characteristics.

The utility function under consideration—U(X,Y) = Min{X, 2Y}—is a classic example of a L-shaped or
corner utility function. It indicates that John derives utility based on the lesser of two quantities: X and
twice Y. This form captures a scenario where goods are consumed in fixed proportions, reflecting
perfect complementarity between X and Y but with a specific ratio.

This article aims to dissect this utility function comprehensively. We will explore its mathematical
structure, interpret its implications for consumer behavior, analyze the shape and properties of its
indifference curves at specific utility levels (namely 10 and 20), and finally, illustrate its significance in
economic modeling and consumer choice theory.

Section 1: Decoding the Utility Function U(X,Y) =
Min{X, 2Y}

1.1 The Mathematical Structure

The utility function U(X,Y) = Min{X, 2Y} suggests that John's satisfaction depends on the smaller of
two quantities: X and twice Y. This form implies that for any combination of goods X and Y:

- The utility is constrained by the lesser of the two expressions: X or 2Y.

- To achieve a certain utility level U, both X and 2Y must be at least U, but not necessarily exceeding
it.

Mathematically, the set of all (X, Y) pairs that yield a utility level U satisfies:

-X=U
- 2Y = U, which simplifies to Y = U/2



The utility function is "bottlenecked" by the smaller of these two constraints.

1.2 Consumer Preferences and Implications

This form of utility function models a preference structure where goods are consumed in fixed ratios,
specifically one unit of X to two units of Y. The consumer gains no additional satisfaction by having
more of one good if the other is limiting. For example:

- Having X =8 and Y = 4 yields U = Min{8, 8} = 8.

- Increasing X to 10 while Y remains 4 doesn't increase utility beyond 8, because the utility is limited
by Y's quantity (since 2Y = 8).

- Conversely, increasing Y beyond 4 (say to 5) doesn't increase utility if X remains at 8, because U =
Min{8, 10} = 8.

This characteristic signifies perfect complementarity with a fixed ratio, but with a specific ratio of 1 X
to 2 Y, which is different from the usual 1:1 perfect complements.

Section 2: Interpreting the Indifference Curves

2.1 Concept of Indifference Curves

Indifference curves graphically represent all combinations of goods that provide the consumer with
identical levels of utility. For the utility function U(X,Y) = Min{X, 2Y}, these curves are shaped
uniquely due to the minimum operator.

Key features include:

- They are L-shaped or corner curves.

- They consist of segments along the lines where X equals 2Y.
- The "corner" points occur where the two expressions are equal, i.e., where X = 2Y.

2.2 Drawing Indifference Curves for Utility Level 10

To draw the indifference curve corresponding to U = 10:
- The set of points where U(X,Y) = 10 satisfies:

-X=10
-2Y=10-Y=5

- The indifference curve consists of all points where:



- X =10, with Y = 5 (vertical segment)
- 2Y = 10, with X = 10 (horizontal segment)

- The corner point occurs at the intersection:

-X=10
-2Y=10-Y=5

- Thus, the indifference curve for U=10 is composed of two line segments:

1. A vertical segment along X = 10, from Y = 5 upward (Y = 5).
2. A horizontal segment along Y = 5, from X = 10 rightward (X = 10).

- The "corner" point at (X,Y) = (10,5) connects these two segments.

2.3 Drawing Indifference Curves for Utility Level 20

Similarly, for U=20:
- The constraints:

-X=20
-2Y=220-Y=10

- The indifference curve has:

1. Vertical segment at X=20, Y = 10.

2. Horizontal segment at Y=10, X = 20.
3. Corner point at (20,10).

- The shape remains the same but scaled up, reflecting higher utility.

Section 3: Graphical Representation and
Characteristics

3.1 Visualizing the Indifference Curves

The indifference curves for U=10 and U=20 can be visualized as two "L-shaped" contours:
- For U=10:
- Vertical line at X=10, extending upward from Y=5.

- Horizontal line at Y=5, extending rightward from X=10.
- The corner point at (10,5).



- For U=20:
- Vertical line at X=20, extending upward from Y=10.
- Horizontal line at Y=10, extending rightward from X=20.

- The corner point at (20,10).

These curves do not have smooth, convex shapes like typical indifference curves for Cobb-Douglas
preferences. Instead, they are L-shaped, indicating perfect complementarity at a fixed ratio.

3.2 Properties of These Indifference Curves

- Non-Convexity: Their shape is “L,” indicating that the consumer prefers to consume goods in fixed
proportions, and mixing different ratios doesn't increase utility.

- Marginal Rate of Substitution (MRS): At the corner points, the MRS is undefined or infinite, reflecting
the consumer's inability to substitute one good for another without decreasing utility.

- No Substitution Effect: The consumer is only willing to accept combinations where the fixed ratio is
maintained; any deviation reduces utility.

Section 4: Consumer Choice and Budget Constraints

4.1 Budget Constraints

Suppose John has a budget B, with prices pX for good X and pY for good Y. His budget constraint:
-pXX+pYY=B

Given the utility function's structure, John will choose combinations along the indifference curve
where the ratio of goods satisfies the fixed proportion:

-X=2Y
Substituting into the budget constraint:

-pX(2Y)+pYY =8B
-2pX+pY)Y=8B

Solving for Y:
-Y=B/(2pX+ pY)
And X:

“X=2Y=2[B/(2pX+pY)]=2B/(2pX+pY)



This indicates that for a given budget and prices, John will purchase goods in the ratio X=2Y,
matching his utility maximization condition.

4.2 Optimal Consumption Point

- The consumer will choose the combination on the indifference curve U=U that touches his budget
line.

- The optimal point occurs where the budget line is tangent to an indifference curve, which, given the
nature of the utility, is along the segments where X=2Y, within his budget constraint.

Section 5: Broader Implications and Applications

5.1 Modeling Perfect Complements

This utility function exemplifies consumers with perfect complement preferences, but with a specific
ratio different from the typical 1:1. It reflects real-world scenarios where goods are consumed
together in fixed proportions, such as:

- Left and right shoes.
- Printer and ink cartridges.

- Coffee and creamer in fixed ratios.

Understanding such functions helps economists analyze consumer behavior when substitution is
impossible or undesirable.

5.2 Policy and Market Implications

Knowing the shape of indifference curves aids policymakers and firms in:

- Designing products or bundles that align with consumer preferences.
- Anticipating how changes in prices or income affect consumer choices.
- Recognizing that, for fixed ratios, price changes affect the quantity purchased but not the ratio.

Conclusion: Insights into Consumer Preferences and
Utility Analysis



The utility function U(X,Y) = Min{X, 2Y} offers a vivid illustration of perfect complementarity with a
fixed ratio
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