
Summary Chapter 10 – Costs 

 Costs in the Short Run 

- The total cost of producing various levels of output is simply the cost of all the factors of production 

employed 

- Fixed Costs (FC) are costs that do not vary with the level of output in the short run (the cost of all 

fixed factors of production) 

- Fixed costs may include property tax, insurance payments, interests on loans and other payments 

to which a firm is committed in the short run 

- If    denotes the amount of capital and r is the rental price, we have: 

       

- Variable costs (VC) are costs that vary with the level of output in the short run (the cost of all 

variable factors of production) 

- If    is the quantity of labor required to produce an output level of    and w is the hourly wage 

rate, we have: 

         

- Total costs (TC) are all costs of production: the sum of the variable and the fixed costs 

- The expression for total cost of producing an output level of    is written: 

                        

Graphing the Total, Variable and Fixed Cost Curves 

- The variable cost curve is systematically related to the short-run production function as the 

production function tells us how much labor we need to produce a given level of output, and this 

quantity of labor, when multiplied by wage, gives us the variable cost 

- Because fixed costs do not vary with the level of output, their graph is simply a horizontal line 

- The distance between VC and TC anywhere on the graph is always equal to FC, which implies that 

the total cost curve is parallel to the variable cost curve and lies FC units above it 

Other Short-Run Costs 

- Average fixed costs (AFC) are fixed costs divided by the quantity of output 

- The average fixed cost of producing an output level of   is written: 

       
  

  
  

   

  
 

- Average variable costs (AVC) are variable costs divided by the quantity of output 

- The average variable cost of producing an output of    units of output is given by: 

       
  

  
  

   

  
 



- Average total cost (ATC) is the total cost divided by the quantity of output 

- The average total cost of producing   units of output is given by: 

                    
        

  
 

- Marginal cost (MC) is the change in total cost that results from a 1-unit change in output 

- Marginal cost at   is given by: 

      
     

  
 

- Because fixed cost does not vary with the level of output, the change in total cost when we produce 

   additional units of output is the same as the change in variable cost: 

      
     

  
 

Graphing the Short-Run Average and Marginal Cost Curves 

- Since FC does not vary with output, average fixed cost declines steadily as output increases 

- Average variable cost at any level of output Q, which is equal to VC/Q, may be interpreted as the 

slope of a ray to the variable cost curve at Q 

            

- This function is similar to the TC = FC + VC function. Simply divide both sides by output) 

- The vertical distance between ATC and AVC at any level of output will always be the corresponding 

level of AFC 

- Because AFC declines continuously, ATC continues falling (for a while) even after AVC has begun to 

turn upward 

- The most important of all cost curves is the marginal cost curve as the cost of expanding output is 

by definition equal to marginal cost 

- The marginal cost at any level of output may be interpreted as the slope of the total cost curve at 

that level of output 

- MC intersects the AVC and ATC each at their minimum point 

- When MC is less than average cost (either ATC or AVC), the average cost curve must be decreasing 

with output; and when MC is greater than average cost, average cost must be increasing with output 

 Allocating Production Between Two Processes 

- It is possible for two products to have equal marginal costs even though their average costs differ 

markedly 

  



 The Relationship among MP, AP, MC and AVC 

- When we have   
   

  
 , labor is the only variable factor,          so that 

   

  
  

   

  
. If wage 

rates are fixed as 
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- In a similar way, note from the definition of the average variable cost that      
  

 
  

  

 
, and 
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, we get 

     
 

  
 

Costs in the Long Run 

- In the long run all inputs are variable by definition 

Choosing the Optimal Input Combination 

- No matter what the structure of the industry, the objective of most producers is to produce any 

given level of quality of output at the lowest possible cost 

- An isocost line is a set of input bundles each of which costs the same amount 

- The slope of an isoquant at any point is equal to  

 
   

   
 

- combining this with the result that minimum cost occurs at a point of tangency with the isocost line 

(whose slope is   
  ), it follows that 

    

    
  

 

 
 

where K* and L* again denote the minimum –cost values of K and L. Cross-multiplying, we have 

    

 
  

    

 
 

-  The first part of the equation above is just the extra output we get from the last dollar spent on L 

while the second part is the extra output from the last dollar we spent on K 

- The equation tells us when costs are at minimum, the extra output we get from the last dollar spent 

on an input must be the same for all inputs 

 -Whenever the ratios of marginal products to input prices differ across inputs, it will be possible to 

make a cost-saving substitution in favor of the input with the higher MP/P ratio 

- A production process that employs N inputs,               will have a straightforward 

generalization: 

    

   

  
    

   

   
    

   

 



- Production techniques can differ greatly between countries depending on the wage levels within 

them 

- Often, capital and labor are changed by new ideas rather than prices. These new ideas also have the 

ability to reduce costs significantly, even some might be minor 

The Relationship between Optimal Input Choice and Long-Run Costs 

- With enough time, a firm can always buy the cost-minimizing input bundle that corresponds to any 

particular output level and relative input prices 

- A firms output expansion path is the locus of tangencies (minimum cost input combinations) trace 

out by an isocost line of given slope as it shifts outward into the isoquant map for a production 

process 

- With fixed input prices r and w, bundles and others along the locus represent the least costly ways 

of producing the corresponding levels of output 

- Unlike in the short-run, the LTC will always pass through the origin because in the long run all firms 

can liquidate all of their inputs 

- The long-run marginal cost (LMC) is the slope of the long-run total cost curve: 

      
     

  
 

- LMC is the cost of the firm, in the long run, of expanding its output by 1 unit 

- Long-run average cost is the ratio of long-run total cost to output: 

      
    

 
 

- LAC is declining whenever LMC lies below it, and rising whenever LMC lies above it 

 Long-Run Cost and The Structure of Industry 

- Long-run costs are important because of their effect on the structure of the industry 

- Markets with a declining long-run average cost curve are often referred to as natural monopolies 

- A natural monopoly is an industry whose market output is produced at the lowest cost when 

production is concentrated in the hands of a single firm 

- The minimum efficient scale is the level of production required for LA to reach its minimum level 

- If the minimum efficient scale is at an output level of over 20%, then it is very likely to see only a 

small number of firms in the industry 

 The Relationship between Long-Run and Short-Run Cost Curves 

- The minimum point of the LAC curve has the long-run and short-run marginal and average costs all 

take the same value 



- Only at the tangency point does the firm have the optimal quantities of both labor and capital for 

producing the corresponding level of output 

Appendix Chapter 10 – Mathematical Extension of the Theory of Costs 

 The Relationship between Long-Run and Short-Run Cost Curves 

- The LTC curve is generated by plotting the Q value for a given isoquant against the corresponding 

total cost level for the isocost line tangent to that isoquant 

The Calculus Approach to Cost Minimization 

- Using the Lagrangian technique, we can show that the equality of MP/P ratios emerges as a 

necessary condition for the following cost-minimization problem: 

                   /subject to            

- To find the values of K and L that minimize costs, we first form the Lagrangian expression: 

                           


