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Ag Bus 313 Final 
Section 1 

6/14/19 
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.  Any exam material left visible and unattended, or visible and 
on the ground will be thrown out by the professor when discovered.  (Good Luck!) 

 
Question 1 (100 Points Total): Suppose Voracious Vegan is a small upstart sandwich company 
that has a multitude of delectable sandwiches.  This company is owned by Victoria Egan, a 
recent Olympian gold medalist hurdler and pole vaulter.  Her prowess in these track and field 
events has made her name an instantaneous hit because of her success while sticking to a strict 
vegan diet.  She has been able to utilize this popularity to promote her new sandwich shop.  
Victoria’s business has been up and running for about a year, so she is considering putting a new 
item on her menu, sandwich platters, which contains eight six-inch sandwiches.  She believes 
that this new item will allow her to increase profits tremendously because it will be a popular 
lunch item for office parties and meetings. After doing some market research, Victoria has 
decided to sell these platters of sandwiches for $48.  She has decided to keep things simple, so 
she is only going to sell platters of sandwiches that have her signature ingredients—eggplant, 
garlic spread, avocado, and/or nut spread. 
 
Since these platters will be using ingredients Victoria already utilizes, she already has an 
understanding of what the different ingredients will cost her.  Specifically, she can purchase a 
case of eggplants for $80 a box, and a case of garlic spread with infused truffle oil for $1,920 per 
case.  Both of these items are purchased from a high-end specialty grower and processor known 
as Robin U. Blind Inc.  Her avocados are purchased from a local organic grower that charges her 
$576 per 50 pound box.  Her last ingredient, the nut spread, is imported from a small shop in 
Paris, France.  Due to the shipping cost and the premium nuts that are utilized in the spread, it 
costs Victoria $11,520 per case. These four ingredients are considered her variable ingredients.  
Victoria also has a fixed cost of $9,888. 
 
To understand how her ingredients turn into platters, Victoria decided to conduct a time motion 
study to see how she could integrate the production of platters into her normal operation of 
producing sandwiches.  After a few weeks of collecting data from multiple trials and different 
production configurations, she believes she has come up with a production function that best 
explains how her ingredients turn into platters of sandwiches.  From the data she analyzed, she 
estimated that her platter production function could be represented as the following: 
 
V = f(E, G, A, N) = (6400E1/2G)1/2 + 3A(20 – A) – 4N(N2 – 12N – 60);  
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where V represents one Voracious Vegan platter of sandwiches, E represents a box of eggplants, 
G is the number of cases of garlic spread she uses, A represents a 50 pound box of avocados, and 
N represents a case of her fancy nut spread. 
 
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 expect Victoria to make 

for producing the optimal number of platters assuming that she can sell all that the platters 
she produces?  (50 Points)   

 
B) Suppose Victoria is considering only selling platters that use avocados and the nut spread, 

utilizing no eggplant or garlic spread.  What would be the lost profit if Victoria chose to 
maximize the number of platters she made rather than maximizing profit with only these two 
ingredients?  (25 Points)   

 
C) Suppose that Victoria only wants to utilize the nut spread for her platter of sandwiches.  How 

much nut spread would she utilize if her goal was to minimize her marginal cost of producing 
a platter?  (Note: I am not looking for the input that gives the lowest average variable cost.  
You may want to note that the lowest marginal cost occurs where the law of diminishing 
marginal returns takes effect.)  (15 Points)   

 
D) Given the answer you found in part C, what stage of production is the lowest marginal cost 

in?  (10 Points) 
 
Question 2 (80 Points Total):  Robin U. Blind Inc. is a family owned farming operation with an 
accompanying value-added processing plant.  The company grows two main products, eggplant 
and garlic.  The eggplant that the company grows is lightly processed in its manufacturing 
facility.  On the other hand, the garlic that the company grows goes specifically in making the 
company’s world famous garlic spread in its processing plant.  Due to the quality of its products, 
the company is able to command premium prices for the products that it sells.  Specifically, it 
has found that is can charge $80 for a box of eggplant and $1,920 for a case of its premium garlic 
spread.  These prices include all shipping costs to get the product to the customer. 
 
In order to produce the boxes of eggplant and cases of garlic spread, both items must go through 
the processing facility.  This facility has a limited amount of space to allocate to processing.  
Specifically, the processing plant has 10,016 square feet of fixed space that can be allocated to 
the production of these two products.  This fixed space is the limiting resource factor for the 
company to produce because the company has ample amount of land and other resources for 
growing garlic and eggplant, i.e., the processing facility is the bottleneck to the company for 
producing more outputs.         
 
The processing plant is very flexible in terms of how the space can be allocated.  Given this fact, 
the company commissioned a study to understand how the allocation of processing floor space 
affects the production of eggplant and garlic spread.  The company found that the production 
function for garlic could be represented as E = 24PE

3/4, where E represents the number of boxes 
of eggplant that it could produce and PE is the amount of production floor space measured in 
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square feet allocated to the processing eggplant.   For the garlic spread, the production function 
can be represented as G = 5PG

3/4, where G represents the number of cases of its premium garlic 
spread and PG denotes the amount of the production processing facility measured in square feet 
devoted to producing the garlic spread.  The floor space of the facility is estimated to cost you 
$720 per square foot, i.e., the cost of PE and PG is $720 per square foot.   
 
There are other expenses to production, but you can consider them as fixed.  These costs are 
estimated to be $403,840.  Assuming that the goal of the company is to maximize profit given 
the fixed amount of processing plant floor space, please answer the following questions: 
 
A) What is the optimal profit at the optimal solution?  If you solve this problem using MVP’s, 

you will lose 15 points. (50 Points) 
 
B) Graph the optimal solution.  Be sure to use revenue rather than profit when you are graphing 

the optimal solution.  (20 Points)   
 
C) Suppose that Voracious Vegan calls up Robin U. Blind Inc. needing more eggplant.  Also 

suppose Voracious Vegan is willing to pay $240 per box of eggplant.  What price would the 
garlic spread need to increase to in order for Robin U. Blind Inc. to continue producing at its 
current output of eggplant and garlic spread?  Please explain. (10 Points)   

 
Question 3 (20 Points Total):  
Suppose a new sandwich shop, known as Vegan’s Kryptonite, has opened up across the street 
from Voracious Vegan.  While Voracious Vegan emphasizes selling wholesome sandwiches 
made with no animal ingredients, Vegan’s Kryptonite focuses on selling food that taste fantastic.  
Vegan Kryptonite’s secret ingredient that it puts on everything it serves is bacon.  When 
someone walks past Vegan Kryptonite’s shop, all the individual can smell is mouth watering 
bacon.  While you might think that Voracious Vegan and Vegan’s Kryptonite would not compete 
for the same clientele, in actuality they have become fierce competitors. 
 
Given the level of competition between the companies, each has decided to run an advertising 
campaign in order to attract customers from the other.  Vegan’s Kryptonite has three possible 
advertising strategies it can choose from.  These are advertising their bacon wrapped hotdogs 
(BWH), advertising their hamburgers wrapped in bacon (HWB), or advertising their bacon, 
lettuce, and tomato sandwich (BLT).  
 
Since Voracious Vegan has been in business longer, it has more advertising strategies to choose 
from.  One strategy that Voracious Vegan can choose is to advertise its signature sandwich that 
has all four of its key ingredients-eggplant, garlic spread, avocado, and nut spread (AFI).  
Another strategy Voracious Vegan could choose is to advertise its avocado only sandwich (AO).  
A third strategy available to Voracious Vegan is to promote its avocado and nut spread sandwich 
(ANS).  The final strategy available to Voracious Vegan is to advertise its nut spread only 
sandwich (NSO). 
 
The table provided below gives the daily lunch-time profits for the corresponding strategies that 
each company decides to play.  Vegan’s Kryptonite’s payoffs are represented first, while 
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Voracious Vegan payoffs are listed second.  You can assume that both are trying to maximize 
their payoffs given the other’s decision.  You can also assume that the decision made by one 
company will affect the other company and vice versa, but they are unable to see the other 
player’s strategy before they make their own strategic decision.  
 
 Voracious Vegan (VV) 

All Four 
Ingredients 

(AFI) 

Avocado 
Only 
(AO) 

Avocado 
and Nut 
Spread 
(ANS) 

Nut 
Spread 
Only 

(NSO) 
 

Vegan’s 
Kryptonite 

(VK) 
 

Bacon Wrapped Hotdogs 
Wrapped in Bacon (BWH) 

360 , 910 790 , 880 440 , 150 160 , 260 

Hamburger Wrapped in 
Bacon (HWB) 

450 , 540 640 , 660 140 , 550 360 , 610 

Bacon, Lettuce, and Tomato 
(BLT) 

120 , 310 650 , 130 270 , 100 100 , 590 

 
Based on this information, please answer the following questions: 
 
A) Are there any dominant or dominated strategies for either company?  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) Suppose Vegan Kryptonite has just hired an employee who just quit from Voracious Vegan 
and now has advance knowledge of the strategy chosen by Voracious Vegan, what strategy 
would each company choose based on the idea of a Subgame Perfect Nash Equilibrium/Rollback 
Equilibrium?  Please explain using a game tree. (10 Points) 
 


