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Ag Bus 313 Final 
Section 1 
12/11/19 

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):  
The first day of Chinese New Year changes from year to year and is based on the lunar calendar.  
Saturday, January 25th is an important day on the Chinese calendar.  This day represents the 
beginning of a new year where the year of the pig comes to a close and the year of the rat begins. 
The year of the rat comes first in the Chinese zodiac’s 12-years cycle.  
 
Mickey Xi is a Chinese American restaurant owner who owns several Chinese restaurants.  One 
of her dishes that she serves at her restaurant, Seafood Lo Mein, has become quite popular during 
the last few years.  This is because she uses some very unique seafood in her noodle dish which 
comprises of sea urchin, noodlefish, abalone, and ratfish.  She has recently been approached by a 
national retailer who is interested in selling her famous culinary dish to its many retail outlets on 
the west coast.  This retailer is so interested in carrying this dish for the beginning of the Chinese 
New Year that it has hired a few experts to help Mickey mass produce her dish in the most 
efficient manner possible.  Since Mickey was born in the year of the rat, she has taken this 
opportunity as a sign that she is going to have a prosperous new year.      
 
The first expert that was hired to help Mickey was a culinary food engineer who has expertise in 
understanding food production processes.  This expert has spent the last couple of weeks 
understanding how Mickey creates her signature dish and testing different methods for 
packaging the product so it maintains its peak taste.  From the data collected and analyzed by the 
food engineer, the individual was able to estimate the following production function for 
producing a case of Lo Mein entrees: 
 
L = f(U, N, A, R) = (6U1/12N1/12)3 – (A3 + R2) + 2(6A2 + 31R) + 27A;  
 
where L represents a case of 24 Lo Mein entrees, U represents 100 pounds of sea urchin, N is the 
number of tons of noodlefish, A denotes 30 pounds of abalone, and R represents a ton of ratfish.  
This individual has estimated that the packaging and processing technology will cost Mickey 
$5,400, i.e., this fixed cost is $5,400. 
 
The second expert hired by the retailer was in charge of finding suppliers for Mickey’s signature 
ingredients.  After searching for a week, the expert came across the company, Ponds De Leon 
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Fish Company, who was able to produce two of Mickey’s key ingredients, sea urchin and 
noodlefish.  Ponds De Leon charges $120 for 100 pounds of sea urchin and $9,720 for a ton of 
noodlefish.  After another week of searching, the expert came across Pigrat Inc., a company that 
specializes in producing abalone and ratfish.  Pigrat believes it has plenty of supply to handle the 
expected demand for Mickey’s product.  Hence, it has quoted the expert a price of $3,240 for 30 
pounds of abalone and $6,480 per ton of ratfish.  All the other ingredients, which can easily be 
sourced locally and considered fixed costs to Mickey’s production, are $5,000. 
 
The final individual hired by the retailer to assist Mickey was an expert in estimating market 
demand for Mickey’s product.  After doing an extensive market analysis, the individual has 
come to the conclusion that Mickey should sell her case of seafood Lo Mein for $120 per case of 
24 entrees.  This equates to a wholesale per unit entrée price of $5, which the retailer will be able 
to mark-up at a 30% margin and sell for $6.50 at the retail     
 
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 Mickey to make 

for producing the optimal number of cases of Lo Mein assuming that she can sell all that she 
produces?  (Hint: there are numbers provided above that are not needed to calculate profit 
and there are two sources of fixed costs.)  (50 Points)   

 
B) Suppose Mickey is thinking about not using sea urchin and noodlefish in production of her Lo 

Mein.  Also assume that the food engineer believes that Mickey should maximize production 
rather than profit.  How much revenue would Mickey make following this individual’s 
advice?  (15 Points)   

 
C) Suppose that Mickey does not want to use abalone or ratfish in her Lo Mein because she is 

concerned that the fish will not maintain the appropriate freshness that she expects from the 
product.  Also assume that the second expert estimates that Mickey should be able to produce 
and sell 4,536 cases of this Lo Mein.  What would be the profit if she produced these 4,536 
cases utilizing cost minimization?  (20 Points)   

 
D) Given the answer you found in part C, graph the cost minimization optimal solution assuming 

fixed costs are zero?  (15 Points) 
 
Question 2 (80 Points Total):   
Ponds De Leon is a seafood company located right next to the Pacific Ocean, which is owned by 
John Mun.  This company specializes in producing two seafood products, sea urchins and 
noodlefish.  Due to the company’s proximity to the ocean, it is able to channel seawater into its 
multitude of ponds that it utilizes to raise these fish.  This allows it to maintain a high production 
and consistent supply of its product.  The company’s owner was thrilled to just get off the phone 
with a representative from Mickey Xi’s restaurant, who just made a significant order for sea 
urchins and noodlefish. 
 
John and his production manager over the last couple of weeks have been analyzing what their 
expected profit will be for the coming year based on different pricing scenario’s.  The pricing 
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scenario they think will be best for them is to charge $9,720 for a ton of noodlefish and $120 for 
100 pounds of sea urchin.  To produce these two seafood products, John has a fixed number of 
ponds he can use for raising these products.  Specifically, he has 272 ponds that he is able to 
allocate for producing the sea urchins and the noodlefish. 
 
Since John has been in business for the last 30 years, he has a strong understanding regarding the 
productivity of each of the ponds he uses.  He has found that he can estimate the production of 
noodlefish using the following production function: N = 32PN

1/4, where N denotes the number of 
tons of noodlefish that he can produce and PN is the number of ponds allocated to the production 
of noodlefish.  In terms of the sea urchins, he estimates the following production function:  U = 
324PU

1/4, where U represents 100 pounds of sea urchins and PU is the number of ponds utilized to 
produce sea urchins. 
 
John has found that it costs him $1,215 per pond for maintenance and upkeep per production 
cycle.  He also has an estimated $91,440 in fixed costs for maintaining the rest of the operation 
and having the necessary permits required for raising noodlefish and sea urchins in a climate 
friendly way.  Assuming John’s goal of the company is to maximize profit given the 272 ponds 
he has available for production, 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 10 points. (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) Given the optimal production levels you found in part A above, if John gave up 1 ton of 

noodlefish, how many 30 pounds of sea urchin could he get?  Please explain.  (10 Points) 
 
D) If Mickey Xi’s new Lo Mein was a tremendous success and she told John that she will double 

his price, does this change his production decision on how many pounds of sea urchin and 
tons of noodlefish he produces?  Please briefly explain.  (10 Points)  

 
Question 3 (20 Points Total):  
Prior to a couple of weeks ago, Ponds De Leon and Pigrat did not know that the other existed 
because they did not compete selling the same products.  Since that time, they have come to 
know each other through a mutual customer, Mickey Xi.  Starting business with Mickey has 
opened both of the company’s eyes that they could start producing what the other is doing in 
order to capture all of Mickey’s business because they believe Mickey’s new product is going to 
be very successful and can be very lucrative for each of them in the future. 
 
In this new level of competition where Ponds De Leon’s production decisions affect Pigrat’s 
profitability and vice versa.  Ponds De Leon has been considering some new strategies for 
production that it believes will affect Pigrat’s decision.  Specifically, Ponds De Leon is 
considering four strategies that will affect Pigrat.  These include increasing the production of sea 
urchin (ISUP) or increasing production of noodlefish (INP).  The purpose of these two strategies 
is to try to induce Pigrat not to enter into producing these two products.  The other two strategies 
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that Ponds De Leon is considering is to start producing abalone (SPA) or start producing ratfish 
(SPR).  These two strategies are based on the idea that Ponds De Leon wants to directly compete 
against Pigrat in order to take market share away from the company.    
 
Similar to Ponds De Leon, Pigrat is considering four strategies also.  Pigrat believes that it can be 
successful in head-to-head competition against Ponds De Leon because it is producing in a state 
that the business environment is much friendlier due to its location in the south east.  Thus Pigrat 
is considering starting production in sea urchins (SPSU) or starting production in noodlefish 
(SPN).  Pigrat is also considering a more defensive strategy of increasing its production of 
abalone (IAP) or increasing its production in ratfish (IRP). 
 
The table below gives the yearly profits in $10,000’s for the corresponding strategies that each 
company decides to play.  Pigrat’s payoffs are represented first, while Ponds DeLeon 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.  
 
 Ponds De Leon 

Increase 
Sea Urchin 
Production 

(ISUP) 

Increase 
Noodlefish 
Production 

(INP) 

Start 
Producing 
Abalone 
(SPA) 

Start 
Producing 

Ratfish 
(SPR) 

Pigrat 

Increase Abalone 
Production (IAP) 

25, 88 63, 40 77, 90 21, 75 

Increase Ratfish 
Production (IRP) 

66, 83 97, 30 46, 58 16, 65 

Start Producing Sea 
Urchins (SPSU) 

59, 79 68, 92 8, 72 2, 59 

Start Producing 
Noodlefish (SPN) 

12, 22 36, 37 27, 39 30, 48 

 
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 one or more Nash equilibrium exist?  If so, what is it or are they? (5 Points) 
 
C) Suppose Pigrat decides to move first by announcing strategy in a national trade journal that is 
seen by Ponds De Leon, 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) 
 


