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Ag Bus 313 Final 
Section 1 

3/18/13 
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 that UC Davis, utilizing high end data analysis tools, has been able to estimate how strawberries 
are affected by three different fungicides, Thiolux, Quadris, and Pristine.  The university estimates that 
the production function for strawberries can be represented by S = f(T,Q,P) = 2T1/4Q1/2P1/3, where S 
represents the number of trays of strawberries per acre, T represents the amount of pounds of Thiolux 
used per acre, Q represents the amount of fluid ounces of Quadris used per acre, and P represents the 
amount of ounces of Pristine used per acre.  Starting this year, a regulation has been put into effect 
essentially limiting the amount of Pristine you can use.  In this case, strawberry producers can only use 
125 ounces per acre to follow the regulation.  Since the amount that the regulation calls for is below your 
profit maximizing input usage, this input is considered fixed and is used at the maximum amount the 
regulation allows. 
 
Suppose there are two profit maximizing producers who are very keen about analysis that UC Davis does 
regarding strawberries.  These producers are Diskell’s and G-Berries.  Each production cycle they have to 
decide how much they are going to produce and how much inputs they are going to use.  Almost all of the 
inputs to the production they view as fixed except for their usage of Thiolux and Quadris.  Since these 
two producers are so large, there demand for inputs has an effect on the prices they pay for inputs.  These 
two producers have two strategies available to them.  One strategy available to each producer is to change 
the usage of one input, Thiolux, and hold the other input, Quadris, constant to last year’s level of usage.  
In the previous year they both used 40,000 fluid ounces of Quadris.  The second strategy available to each 
producer is to change both inputs, Thiolux and Quadris.  It can be assumed that each of these producers is 
identical in every fashion except for how much fungicide each uses.  
 
No matter what strategy is chosen, the cost of Thiolux is $20 per pound and Pristine is $8 per ounce.  If 
only one producer chooses to change his usage of Quadris from the previous year, then the price of 
Quadris is $40 per fluid ounce.  If both producers decide to change their usage of Quadris, then the price 
of Quadris is $20 per fluid ounce.  If neither producer changes the usage of Quadris, then the price of 
Quadris is $14.50 per fluid ounce.  Last month the California Strawberry Commission published a report 
on the expected price for strawberries in this next production cycle.  They estimate that the price of a tray 
of strawberries will be $40.  It can be assumed that this price will be used by both producers when they 
are making their input selection.  Except for the three fungicides, the fixed cost per acre is $4,000. 
  
In summary, Diskell’s and G-Berries each have two strategies they can pursue.  Strategy 1 for each is to 
change the usage of Thiolux and hold Quadris constant at last year’s production level, while strategy 2 is 
to change the amount of Thiolux and Quadris used.   
 
Please answer the following questions making sure to give proper justification: 
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A) What is the optimal profit for each of the four scenarios that can occur?  (100 Points)   
 
B) If you assume that both producers judge their payoffs in terms of having the highest profits and they 
are making their decisions sequentially where Diskell’s can see what G-Berries is going to do, what 
would be the Subgame Perfect Nash Equilibrium for the two players?  (10 Points)   
 
C) Would you get the same result as Part A if Diskell’s was making the decision simultaneously as G-
Berries and one could not see what the other was doing?  Please briefly explain.  (10 Points) 
 
D) Suppose Davis came out with a correction to their published production function and changed it to be  
S = f(T,Q,P) = 2T1/2Q1/2P1/3.  What would be the new profit maximizing solution for both producers 
assuming they both decided to change their usage of Thiolux and Quadris?  (20 Points) 
 
E) What stage is your optimal solution in when both producers decide to only change one input, Thiolux?  
Please explain.  (Please note: Answers to this question may not come out clean, but it should not be a bad 
decimal.)  (10 Points) 
 
Question 2 (50 Points Total) 
Suppose that you have 51,250 acres you can devote to growing crops.  You have recently read that the 
new and upcoming crops to invest in are Asian vegetables.  Having done some research, you have 
discovered that the best Asian vegetables to produce in your area is daikons and long beans.  Since you 
are a risk averse person, you decide that instead of producing just one crop, you would like to produce a 
mixture of daikons and long beans.  Doing some more research you have found that Cal Poly has done 
research on the relationship regarding how land affects the amount you can produce of each crop based on 
your other fixed resources.  The production function for daikons can be represented as D = f(AD) = 6AD

3/4, 
where D represents the quantity of daikons produced in terms of pounds and AD represents the amount of 
acres you devote to daikons.  The production function for long beans can be represented as B  = f(AB) = 
30AB

3/4, where B represents the quantity of long beans produced in terms of pounds and AB represents the 
amount of acres you devote to long beans. 
 
Doing some price analysis, you estimate that the value of daikons when you harvest them will be $60 per 
pound, while the value of long beans will be $4 per pound.  Since you want to take into account the 
opportunity cost of the land, you value it at $18 per acre.  Also, to purchase all the other inputs you need 
to produce the two crops, your total fixed cost outside of the cost of land is $10,500 for the total amount 
of land you have. 
 
A) Please graph the optimal solution.  (30 Points)   
 
B) What is the optimal tradeoff of daikons and long beans at your optimal solution?   (10 Points) 
 
C) What would your new optimal profit be if the price of daikons increased to $90 and the price of long 
beans increased to $6 per pound?  (10 Points)   
 
 
 
 
 


