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Understanding the relationship between cost curves is fundamental in
microeconomics, especially when analyzing production and operational
efficiency. When examining the average fixed cost (AFC) and average variable
cost (AVC), their interaction provides insights into cost management and
decision-making. A particularly intriguing hypothetical scenario is: what
would happen if the AFC and AVC curves were perpendicular to each other? This
question invites us to explore the geometric and economic implications of
such a relationship, as well as its influence on the average total cost
(ATC). In this article, we'll delve into the nature of these cost curves,
analyze the significance of their slopes and intersections, and unpack the
consequences of a perpendicular relationship.

---

Understanding Cost Curves: AFC, AVC, and ATC

Before exploring the implications of perpendicularity, it is essential to
understand the characteristics of the core cost curves involved.

Average Fixed Cost (AFC)

Definition: The fixed cost per unit of output; calculated as total fixed
costs divided by the quantity produced (AFC = TFC/Q).

Shape: Decreases continuously as output increases because fixed costs
are spread over more units.

Behavior: Approaches zero as quantity approaches infinity, but never
actually reaches it.

Average Variable Cost (AVC)

Definition: The variable cost per unit of output; calculated as total
variable costs divided by the quantity produced (AVC = TVC/Q).

Shape: Typically U-shaped, reflecting increasing and then decreasing
marginal returns.

Behavior: Initially decreases due to efficiencies, then increases after
a certain point as diminishing returns set in.



Average Total Cost (ATC)

Definition: The total cost per unit; calculated as total costs divided
by output (ATC = TC/Q).

Relationship: ATC = AFC + AVC.

Shape: Also U-shaped, reflecting the combined effects of AFC and AVC.

---

Geometric Perspectives of Cost Curves

Visualizing cost curves as geometric objects on a graph helps in
understanding their interactions.

Typical Behavior of Cost Curves

AFC: A downward-sloping curve that approaches zero asymptotically.

AVC: A U-shaped curve with a minimum point.

ATC: Also U-shaped, with its minimum occurring where AVC is minimized.

Intersections and Relationships

The AFC curve always lies above the AVC and ATC curves, decreasing
steadily.

The AVC and ATC curves intersect at their minimum point, where they are
tangent and slope zero.

The slopes of these curves indicate their rate of change; AFC’s slope is
always negative, while AVC and ATC have slopes that change from negative
to positive at their minima.

---

The Hypothetical Scenario: AFC and AVC Are
Perpendicular



Now, consider the hypothetical situation where the AFC and AVC curves are
perpendicular to each other at some point on the graph.

What Does Perpendicular Mean in the Context of Cost
Curves?

Perpendicularity: The curves intersect at a point where their slopes are
negative reciprocals; that is, the slope of AFC at the point times the
slope of AVC at the same point equals -1.

Implication: The curves are neither tangent nor crossing at a point with
similar slopes, but meet at a right angle, indicating a specific
geometric relationship.

Graphical Interpretation

The AFC and AVC curves intersect at a point where the angle between
their tangents is 90 degrees.

This scenario implies a unique relationship between the rates of change
of fixed and variable costs per unit at that point.

---

Economic Implications of Perpendicular Cost
Curves

Analyzing this hypothetical relationship sheds light on how cost structures
might behave under such conditions.

Impact on Cost Behavior and Production Analysis

Unusual Cost Dynamics: Since AFC decreases monotonically and AVC1.
generally has a U-shape, a perpendicular intersection suggests an
unconventional cost structure where the fixed and variable costs per
unit change at rates that are perfectly complementary at the point of
intersection.

Effect on ATC: Because ATC is the sum of AFC and AVC, the2.
perpendicularity at a point might lead to unique behavior in the ATC
curve, potentially affecting its minimum point and slope.

Decision-Making Challenges: With such a geometric relationship,3.
predicting cost behavior becomes complex, possibly complicating
decisions related to scaling production or optimizing costs.



Potential Changes in Cost Curves' Shapes

The usual smooth, convex or concave shapes might be altered, leading to
sharper angles or discontinuities at the point of intersection.

The minimum points of AVC and ATC could shift, affecting the optimal
output levels.

Effect on Economies of Scale

Since the fixed cost per unit diminishes with increased output, and
variable costs may behave differently at the point of perpendicularity,
the typical economies or diseconomies of scale might be either enhanced
or diminished.

Perpendicularity could signal a point where cost efficiencies change
abruptly, impacting production planning.

---

Theoretical Analysis: What Would Happen to the
Average Cost if AFC and AVC Were Perpendicular?

Diving deeper into the mathematics helps clarify the consequences of this
hypothetical scenario.

Mathematical Foundations

Let’s denote the slopes of AFC and AVC at a point as sAFC and sAVC.

Perpendicularity implies:

sAFC sAVC = -1.

Given that AFC decreases steadily, its slope is negative; AVC's slope
varies, but at the point of intersection, it must satisfy the above
relation.

Implications for the ATC Curve

Since ATC = AFC + AVC, its slope is the sum of the slopes of AFC and



AVC:

sATC = sAFC + sAVC.

At the point of perpendicularity, the slopes satisfy:

sAFC sAVC = -1.

Depending on the magnitudes of these slopes, the ATC could experience a
sharp change in direction or a discontinuity, affecting the cost
minimization point.

Practical Considerations

Such a scenario is purely hypothetical; in real-world economics, cost
curves are smooth and continuous, making perpendicularity unlikely.

However, exploring this helps in understanding the sensitivity of cost
behavior to changes in fixed and variable costs.

---

Real-world Relevance and Limitations

While the idea of AFC and AVC being perpendicular is academically
stimulating, it is largely theoretical.

Why Is This Scenario Improbable?

Cost curves are derived from real-world data, which tend to produce
smooth, continuous curves without sharp angles.

Perpendicular intersections would require abrupt, coordinated changes in
cost structures that are unlikely in practical settings.

What Can This Hypothetical Teach Us?

Understanding the geometric relationships between cost curves helps in
better modeling of production costs.

It emphasizes the importance of the slopes and tangents of cost
functions in analyzing cost behavior and decision-making.

Such analysis can be useful in advanced economic modeling or in
designing cost management strategies under unusual circumstances.



Limitations

Assumes perfect mathematical conditions that rarely, if ever, occur in
real-world scenarios.

Focuses on static analysis, whereas actual costs are dynamic and
influenced by multiple factors.


