
Question 1:  Economic Application and Verification of LeChatelier’s Principle (Silberberg:  Page 89 Question 9) 

 

Assumptions:   

1.  Firm is profit maximizing.   

2. The firm’s profit function is strictly concave (SOSC for profit maximization).   

3. Input and output prices are greater than 0.  

 

Part A:  Derive the factor demand functions. Are these choice function homogeneous of any degree in any of the 

parameters?                   
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We get the input factor demand curves, 
*

1 1 1 2
( , , , )x x w w p t  and 

*

2 2 1 2
( , , , )x x w w p t if the SOSC holds.    

Note:  Since 
ij ij

pf  , the second order sufficiency condition for profit maximization reduce down to  

11 22

2

11 22 12

2 2

, 0

0

pf pf

p f f p f



 
.    

   

The input factor demand functions will be homogenous of degree zero in p, w1, w2.  To see this note, that a firm facing prices 

kp, kw1, and kw2, such that k > 0 solves:     
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Part B:  Show that if the tax rate rises, the firm will use less of factor 2.   

     

Differentiate 
1

  and 
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 (the first order conditions) with respect to t: 
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Due to the second order sufficiency conditions of profit maximization,  
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< 0.  Therefore, 

as the tax increases, the firm will use less of factor 2.   
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1pt. Set up and Factor Demand 

1 pt. Homogeneity 

Note:  You needed to prove that 

adding a tax to the profit maximization 

did not change homogeneity of the 

factor demand 
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Part C:  Show that 1 2
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First we need to find the response of x to a change in w.   

 

Differentiate 
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  and 
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 with respect to w1:   
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Part D:  Suppose that factor 1 is held fixed at its profit-maximizing level.  Show that the response of factor 2 to a change in 

the tax rate is less (in absolute value) than before.   

 

Suppose factor 1 is held fixed in the short run.  
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Since x1 is held fixed, we are left with only one first 

order necessary condition.   
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At an interior solution, the input demand functions are implicitly defined by the FONC.   
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 with respect to t:  
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Note:  With only one decision variable, our first and second order 

conditions change.   

First order necessary condition:  
2

0   

Second order sufficient condition: 
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3 Points  Total 

1pt. New profit maximization set up and factor demand.   

Note:  Many of you said that f1=0, which is true.  

However, the reason f1=0, is because it is no longer a 

decision variable. It is a “given” in the short term.  Thus, 

the set up of the profit maximization, the first and second 

order conditions are different.  In order to get full points, 

you needed to recognize and show this in your answer.   

1 pt Comparative Static 

1pt Proving Le Chatelier’s Principle 

 



In order for the solution to represent a global maximum, the SOSC must be met.   

Compare long term response of factor to the tax to the short term response of factor two to the tax:  
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This proves that LeChatelier’s Principle holds.   

 

 

Question 2:  Profit Maximization with Multiple Outputs   (Each part is worth 3.5 points for a total of 

7 points)   
 

Assume that C1(y1) and C2(y2) are both twice continuously differentiable.   

 

Part A:   

The profit maximization problem is:   
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Note:  Since both comparative statics are 

negative, the “long run” comparative static 

must be MORE NEGATIVE than the 

“short run” comparative static.  The 

difference between the two should thus be 

negative.   

See Silberberg for additional information.   



In order for the solution to represent a global maximum, the SOSC must be met.   
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Part B:   

 

The profit maximization problem is:   
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