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Ag Bus 313 Final 

Section 1 

6/7/16 

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 (110 Points Total):  Federico is a farmer of farm-raised fresh fish.  One of his most 

popular fish that he sells is his delectable carp.  Federico has been very disappointed the last 

couple of years because his profits have not turned out as well as he had hoped.  In the past, 

Federico has tried to maximize his profits by producing as much carp as he can.  This year 

Federico has decided to hire you as a consultant to give him advice on how much he should use 

in terms of input and how much he should produce. 

 

Your first task when you started consulting to Federico was to understand the inputs he uses to 

produce his carp.  Federico jokes with you that he loves to feed his carp CRAP, which stands for 

crab meat, rye pellets, alfalfa pellets, and protein pellets.  You decide to do an extensive search 

for suppliers of all these ingredients.  In the past, Federico would go to his local aquaculture 

store, Sucker’s Fish Food, to purchase his inputs.  In your search you have discovered that there 

are three online distributors of these inputs that can beat the prices of Sucker’s.  For purchasing 

the crab meat you have decided to recommend that Federico buy from Crabbies who will sell 

you ten tons of crab meat for $21,840.  To procure your pellets, both rye and alfalfa, you have 

decided to recommend to Federico that he should purchase from Pellets-R-Us.  This company’s 

specialty is producing all sorts of pellet food for fish.  Pellets-R-Us is willing to sell you rye 

pellets for $7 per CWT and alfalfa pellets for $140 per CWT.  While Pellets-R-Us does have the 

best prices in town for rye and alfalfa pellets, the company is unable to beat its competitor, 

Mighty Pellets, on price regarding protein pellets. Mighty pellets is willing to sell its protein 

pellets for $22,400 per ten tons.  

 

Now that you have a handle on where Federico should buy his inputs and the prices he will pay, 

you would like to understand his production function for fish.  Fortunately for you, Federico has 

kept meticulous records of what he has fed his fish in the past and how many pounds of fish he 

was able to produce.  Based on the data he provided, you were able to estimate the following 

production function for his fish: 

 

F = f(C, R, A, P) = –2C3 + (6C–2P)2 + 78C+ 3R1/2A1/4 –8P2 + 160P + 24CP; 

 

where, F represents a hundred pounds of fish, C represents ten tons of crab meat, R represent 1 

CWT of rye pellets, A represents 1 CWT of alfalfa pellets, and P represents ten tons of protein 

pellets. 
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In the past, Federico would sell his fish to several local fish buyers for whatever the market price 

was at the time, which typically differed by seller.  You have decided that it would be better for 

Federico to sell his fish to one seller at a single price.  You have come across Freddy 

Fishmongers who has signed a contract with Federico to buy all the fish Federico can produce at 

a price of $280 per hundred pounds. 

 

Having put together a stellar plan for Federico to maximize his profits, your last item of the 

contracted work with him is to estimate his fixed costs for producing.  With your consulting fee 

added, you estimate that Federico will have a fixed cost of $29,840 for this year’s production 

cycle. 

 

Please answer the following questions making sure to give proper justification: 

 

A) At the current given prices, what is the optimal amount of profit you will receive for 

producing the optimal pounds of fish?  (40 Points)   

 

B) Suppose Federico decides to use 324,000 CWT’s of rye pellets and 8,100 CWT’s or alfalfa 

pellets.  How much profit would he have lost if he decided to maximize output rather than 

profit?  (25 Points)   

 

C) Assuming Federico wanted to produce at the lowest AVC and he chose not to use rye pellets, 

alfalfa pellets, and protein pellets, how much profit would he have lost producing at the 

lowest AVC?  Note you need to recalculate profit max using only crab meat. (25 Points)   

 

D) Suppose Federico would like to produce 16,200 hundred pounds of fish using only rye and 

alfalfa pellets.  Demonstrate to Federico what his cost minimizing solution would look like in 

graphical form, i.e., draw the cost minimizing solution on a graph.  Assume the other two 

variables are zero and that fixed costs are zero.  (20 Points) 

 

Question 2 (70 Points Total):  Suppose Federico was so enthused with the work that you did for 

his carp enterprise that he decides to hire you for another consulting project.  For this project, 

Federico is interested in knowing how many bass and trout to produce in his lake that has a fixed 

amount of water to produce each of these fish.  Federico explains to you that currently he has 

access to a lake up in Placer County that holds 7,808 acre inches of water.  This lake is ideal for 

producing both bass and trout.  Federico owns a lease to this lake which he pays $360 per acre 

inch. 

 

Since you know very little about the production of trout and bass, you decide to meet with Dr. 

Fisher who was an aquaculturist at your previous university you attended.  He explains to you 

that having access to the lake in Placer County is an ideal location for producing bass and trout, 

confirming what Federico thought.  Based on past research that Dr. Fisher has done up in that 

area, he explains to you that production function for bass can be modeled as B = f(WB) = 

540WB
2/5, where B represents the number of marketable bass and WB represents the acre inches 

of lake water that you are going to allocate to the bass.  Similarly, he explains that the production 

function for trout for this location can be modeled as T = f(WT) = 1440WT
2/5, where T represents 

the number of saleable trout and WT represents the acre inches of lake that you allocate to trout.   
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After talking to Dr. Fisher regarding the production of trout and bass, you have decided to search 

out the best contract for selling each of these fish.  After a lot of phone calls, you have decided to 

suggest to Federico that he sell both his bass and trout that he produces to Bastrouts, a company 

that focuses on distributing premium bass and trout to high end restaurants in the Bay Area and 

Los Angeles.  The reason that you are making this suggestion is because Bastrouts is willing to 

purchase all the bass and trout that Federico can produce at a fixed price of $5 per trout and $360 

per bass.   

 

After all the research work and contract negotiation has been completed, you focus your efforts 

on estimating the fixed costs for Federico to produce his two different kinds of fish.  After 

accounting for your labor as a fixed costs, you have estimated that Federico will have $216,320 

in fixed costs above and beyond the cost for the lease of the lake to produce this year. 

 

Please answer the following questions based on the information given above: 

 

A) What is the optimal profit at your optimal solution? (40 Points) 

 

B) Graph the optimal solution.  Be sure to use revenue rather than profit when you are graphing 

the optimal solution.  (20 Points)   

 

C) If Federico allocated 32 acre inches of the lake to trout and 7,776 acre inches of the lake to 

bass, what would be the tradeoff between the trout and bass, i.e., how many lake trout would 

Federico be willing to give up to get more bass?  Please explain.  (10 Points)   

 

Question 3 (20 Points Total):  Suppose there are two fishmongers on the wharf in San 

Francisco known as Fish-e-Toss and Fish Jugglers.  Everyday each business opens at 7:00 am 

and competes with each other to get customers into each of their businesses.  In order to get 

clientele, Fish-e-Toss advertises to the public that it has world class fish throwers who are able to 

hurl different types of fish through the air to individuals who catch them; doing it in a very 

comical and entertaining way.  Fish Jugglers on the other hand attempts to bring in consumers by 

having its sales personnel juggle different types of seafood in front of the customers also in a 

comedic fashion.   

 

Since these two companies are right next to each other they are competing for a lot of the same 

customers and need to pick a strategy that will bring in the most amount of customers knowing 

that each other’s strategies will affect each other’s payoffs and therefore each’s decision.  Since 

they both select a certain strategy before the beginning of the day and must stick with it for the 

day, you can view them as playing a simultaneous move game. 

 

Fish-e-Toss has four strategies that it can employ to bring in customers.  These strategies are the 

trout toss (TT), the maceral toss (MT), the salmon toss (ST), and the bass toss (BT).  Fish 

Jugglers has three strategies that it employs to entice customers to come to its business.  These 

strategies are the octopus juggle (OJ), the crab juggle, and the mussel juggle.  Since both 

companies need to order more of the seafood that they will be tossing/juggling the day before, 

each company is constrained with going with a single strategy.  You can also assume that this is 

a single shot game and will not be repeated for analytical simplicity.  The table below shows the 
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number of customers that each business will receive based on the corresponding strategies that 

each employs.  You also know that the goal of each business is to bring in as many customers as 

each can without colluding with the other. 

 

 

 Fish Jugglers 

Octopus 

Juggle (OJ) 

Crab Juggle 

(CJ) 

Mussel Juggle (MJ) 

Fish-e-

Toss 

Trout Toss 

(TT) 

340, 455 862, 381 794, 687 

Maceral Toss 

(MT) 

551, 64 939, 488 207, 555 

Salmon Toss 

(ST) 

724, 100 977, 418 720, 189 

Bass Toss (BT) 327, 493 289, 203 396, 154 

 

Please answer the following questions: 

 

A) Are there any dominant or dominated strategies for either business?  If so, what is it or are 

they?  (5 Points) 

 

B)  Does a Nash equilibrium exist?  If so, what is it or are they? (5 Points) 

 

C) If Fish-e-Toss decides to open an hour earlier than Fish Jugglers so that Fish Jugglers knows 

what strategy Fish-e-Toss is going to employ for the day, what do you expect each business to do 

as an action assuming they can get access to the extra fish they need to juggle?  Please explain. 

(10 Points) 
 


