Chapter 7 Cost Theory

Topics to be Discussed

· Measuring Cost: Which Costs Matter?

· Costs in the Short Run

· Cost in the Long Run

· Long-Run Versus Short-Run Cost Curves

· Estimating Cost Functions

Measuring Cost: Which Cost Matter?

· Accounting Cost

· Consider only explicit cost, the out of pocket cost for such items as wages, salaries, materials, and property rentals

· Economic Cost

· Considers explicit and opportunity cost.

· Opportunity cost is the cost associated with opportunities that are foregone by not putting resources in their highest valued use.

· Sunk Cost

· An expenditure that has been made and cannot be recovered--they should not influence a firm’s decisions.

Cost in the Short Run

· Total output is a function of variable inputs and fixed inputs. 

· Therefore, the total cost of production equals the fixed cost (the cost of the fixed inputs) plus the variable cost (the cost of the variable inputs)

· Fixed costs do not change with changes in output

· Variable costs increase as output increases.

Cost in the Short Run

· Marginal Cost (MC)  is the cost of expanding output by one unit.  Since fixed cost have no impact on marginal cost, it can be written as:
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· Average Total Cost (ATC) is the cost per unit of output, or average fixed cost (AFC) plus average variable cost (AVC). This can be written:
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· The Determinants of Short-Run Cost

· The relationship between the production function and cost can be exemplified by either increasing returns and cost or decreasing returns and cost.

· Increasing returns and cost

· With increasing returns, output is increasing relative to input and variable cost and total cost will fall relative to output.

· Decreasing returns and cost

· With decreasing returns, output is decreasing relative to input and variable cost and total cost will rise relative to output.

Cost in the Short Run

· For Example: Assume the wage rate (w) is fixed relative to the number of workers hired. Then: 
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Conclusion : A low marginal product (MP) leads to a high marginal cost (MC) and vise versa.

· AVC and the Production Function
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· If a firm is experiencing increasing returns, AP is increasing and AVC will decrease.

· If a firms is experiencing decreasing returns, AP is decreasing and AVC will increase.

Cost in the Short Run

· Summary

· The production function (MP & AP) shows the relationship between inputs and output.

· The cost measurements show the impact of the production function in dollar terms.

Cost Curves for a Firm
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· The line drawn from the origin to the tangent of the variable cost curve:

· Its slope equals AVC

· The slope of a point on VC equals MC

· Therefore, MC = AVC at 7 units of output (point A)

· The line drawn from the origin to the tangent of the total cost curve:

· The slope of a tangent equals the slope of the point.

· ATC at 8 units = MC

· Output = 8 units.

EXAMPLE : p 239 in the textbook 

The Relationship between Returns to Scale and Total Cost Function  : 

p 241 in the textbook
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Cost Curves for a Firm

· Unit Costs

· AFC falls continuously

· When MC < AVC or MC < ATC, AVC & ATC decrease

· When MC > AVC or MC > ATC, AVC & ATC increase

· MC = AVC and ATC at minimum AVC and ATC

· Minimum AVC occurs at a lower output than minimum ATC due to FC

Long-Run Versus Short-Run Cost Curves

· Long-Run Average Cost (LAC)

· Constant Returns to Scale

· If input is doubled, output will double and average cost is constant at all levels of output.

· Increasing Returns to Scale

· If input is doubled, output will more than double and average cost decreases at all levels of output.

· Decreasing  Returns to Scale

· If input is doubled, the increase in output is less than twice as large and average cost increases with output.

Long-Run Versus Short-Run Cost Curves

· Long-Run Average Cost (LAC)

· In the long-run:

· Firms experience increasing and decreasing returns to scale and therefor long-run average cost is “U” shaped.

· Long-Run Average Cost (LAC)

· Long-run marginal cost leads long-run average cost:

· If LMC < LAC, LAC will fall

· If LMC > LAC, LAC will rise

· Therefore, LMC = LAC at the minimum of LAC

Long-Run Versus Short-Run Cost Curves

· The Relationship Between Short-Run and Long-Run Cost

· We will use short and long-run cost to determine the optimal plant size

Long-Run Cost with Constant Returns to Scale

· Known : The SAC for three plant sizes with constant returns to scale.
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· Observation

· The optimal plant size will depend on the anticipated output (e.g. Q1 choose SAC1,etc).

· The long-run average cost curve is the envelope of the firm’s short-run average cost curves.

· Question
· What would happen to average cost if an output level other than that shown is chosen?

 Known : Three plant sizes with economies and diseconomies of scale.
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· What is the firms’ long-run cost curve?

· Firms can change scale to change output in the long-run.

· The long-run cost curve is the dark blue portion of the SAC curve which represents the minimum cost for any level of output.

· Observations

· The LAC does not include the minimum points of small and large size plants? 

· LMC is not the envelope of the short-run marginal cost.

( Breakeven Analysis

1. Linear Breakeven Analysis

Profit 
= TR – TC


= (PQ)-[(Q*AVC)+FC]


Example 7-4 on page 263


Operating Leverage : 

- Measured by Profit-Output Elasticity

· % change in profit associated with % change in output.

2. Non-Linear Breakeven Analysis

Profit 
= TR(Q) – TC(Q)

MR=MC

Profit Maximization by a Competitive Firm

MR=P

Will be covered in detail in Chapter 9.

Example 9-13 on page 338

( Estimating Cost Functions

( Skip 7-21 and 7-22 on page 267
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