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Ag Bus 313 Final 
Section 1 

12/5/12 
Dr. Hurley 

 
General Instructions: This exam is worth 200 points.  You must provide your own paper.  You are 
allowed one 3x5 note card for the exam.  This note card can have anything on it but if it is larger than 3x5 
you will get a zero on the exam.  You are allowed to use a calculator.  You must show all your work 
when appropriate to get credit.  This includes showing all applicable formulas you use.  No cell phones, 
music players (ipods), or other technology devices are allowed to be in your possession during the exam.  
If you are caught with any of these items, you will receive a zero on the exam.  (Good Luck!) 

 
Question 1 (150 Points Total) 
Suppose there are two large producers, G-Way and B-House, whose decisions affect each other’s optimal 
profitability.  In the next production cycle, each producer has to select a strategy whether to produce a 
single commodity or multiple commodities.  You can assume that each knows the other’s important 
decision making information including production functions, costs, and output prices. 
 
If each producer decides to produce only a single commodity, the commodity they will choose is 
tomatoes (T).  Since each producer is located in the same county with their properties relatively close to 
each other, they both have the same production technology where  
T = f(L,M,W) = (100L + 200M + 300W) – (5L2  + 4M2 +  3W2), where L represents the amount of labor 
the producer utilizes, M represents the amount of machinery they will use, W represents the amount of 
water used, and T represents the tons of tomatoes produced.  Both producers have found that it is better to 
contract for labor and machinery than to have their own.  If both producers decide to sell tomatoes they 
will push tomato prices down and increase the cost of the inputs.  When only one producer sells tomatoes 
the cost of labor is $800, the cost of machinery is $960, and the cost of water is $480.  The price of 
tomatoes can be contracted for $40 per ton which is a guaranteed price.  If both producers decide to 
produce tomatoes, then the price of tomatoes will drop to $20, while the cost of labor will increase to 
$1,600, the cost of machinery will cost $1,920, and the cost of water will rise to $960.  You can also 
assume that each producer considers their land cost fixed and that they have enough land to produce the 
optimal amount (Note: the land cost will be given below).    
 
Another option that both G-Way and B-House have to them is to split their owned land between the 
production of two commodities.  Each producer owns 1,001 acres that they can use for the production of 
cotton (C) or eggplant (E).  The production function they both face for the production of cotton is            
C = f(Ac) = 2000Ac

1/3, where C represents the bales of cotton produced and Ac represents the amount of 
acreage devoted to cotton.  If either chooses to produce eggplant, the producer that chooses to produce 
eggplant faces a production function of E = f(AE) = 100AE

1/3, where E represents the number of boxes of 
eggplant produced and AE represents the number of acres devoted to producing eggplant.  Because of the 
sizes of their operation, their decisions will affect the price of the outputs but will have no effect on the 
price of the input.  If both decide to produce eggplant and cotton they will face a price of $15 per bale of 
cotton and $3 per box of eggplant.  If only one of them decides to produce eggplant and cotton, then the 
price of eggplant is $6 per box and the price of cotton is $30 per bale. Since they both own their own land, 
they charge out a fixed cost of $40 per acre to each of the enterprises which represents the fair market 
rental value of their land. 
 
In summary, G-way and B-House each have two strategies they can pursue.  Strategy 1 for each is to 
produce tomatoes only, while strategy 2 is to produce both eggplant and cotton.   
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Please answer the following questions making sure to give proper justification: 
 
A) If you assume that both producers maximize profits and they are making their decisions 
simultaneously where neither can see the other’s production decision when they make their own decision, 
what would be the Nash equilibrium(s) for the two players?  (110 Points)   
 
B) What is the tradeoff between eggplant and cotton at the profit maximizing solution when only a single 
producer produces both crops?  (5 Points) 
 
C) If both producers were producing tomatoes, how much profit would be lost if one of the producers 
decided to maximize revenue over profits?  (10 Points)   
 
D) Would you get the same result as Part A if G-Way could see what B-House is doing before it makes its 
final decision on strategy?  Please briefly explain.  (10 Points) 
 
E) Draw on a graph the optimal solution if only one producer decides to produce both eggplant and 
cotton.  (15 Points) 
 
Question 2 (50 Points Total) 
Suppose you are a producer of potatoes.  You know that potatoes (P) take four inputs to produce them.  
These inputs are land (L), hired labor (H), water (W), and machinery (M).  Two of these inputs, land and 
water, are fixed inputs that you have limited supply and will completely use up.  You have 512 acres of 
land available to you, while you have 128 acre-feet of water you can use.  Land costs you $200 per acre, 
while water costs $800 per acre-foot.  Hired labor and machinery are variable inputs.  Labor can be 
purchased by the local labor contractor for $180 per hour, while your local machinery operator charges 
$1,200 per hour for his services.  You know that your production function is P = f(H, M; L,W) = 
60(HM)1/3(LW)1/8, where P represents the tons of potatoes you produce, L is the number of acres you 
have, H is the number of labor hours you utilize, W is the amount of water measured in acre-feet, and M 
is the amount of service hours you purchase from your local machinery operator.   
 
Please answer the following questions making sure to give proper justification: 
 
A) What is the minimum amount of money you would need to produce 14,400 tons of potatoes?  (20 
Points)   
 
B) Draw the optimal solution for the cost minimization problem in part A.  (Note: You do not need to 
take into account the fixed costs when doing this graph.)  (10 Points) 
 
C) What would be your optimal input usage if all the inputs’ prices increased by 25%?  (5 Points)   
 
D) With a price of $135 per pound of potatoes, how much profit are you foregoing by being a cost 
minimizer with a production goal of 14,400 pounds of potatoes?  (Note: Please utilize the costs related to 
part A and assume that your usage of land and water are still fixed and used at the amount you have 
available.)  (15 Points) 
 
 
 
 


