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Ag Bus 313 Final 

Section 1 

3/14/16 

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 (115 Points Total):  Suppose you are the production manager for a company known 

as Bunnchickies, which is the largest producer of free-range bunnies and chicks in California.  

As the Easter season approaches, you are gearing up for another heavy production cycle for your 

free-range bunnies because your subset of the market that you produce for goes crazy for your 

bunnies at Easter time.  You believe this is due to their cuteness that you attribute to your unique 

feed that you provide them; at least this is what you advertise in your marketing literature that 

you provide to your clients.  Past sales data shows that you typically can expect your customers 

to pay four times your normal price of $80 per crate of bunnies.  Since you have no better 

information what prices people will pay this year, you decide to make your production decision 

based on this past data on price behavior, i.e., you expect to get a price of four times your normal 

price. 

 

Since your company has been in this business for years, you have an excellent handle on your 

production function for producing a crate of bunnies due to your meticulous keeping of 

production data from each production cycle.  From previous data, you know that your production 

function for bunnies is:  

 

B = f(C, U, T, E) = -C3 + 6C2 + 15C+ 108U1/3T1/2 –4E2 + 52E; 

 

where, C represents tons of carrots, U represents tons of Ullucus, which is a root vegetable, T 

represent ten tons of turnips, E represents tons of Endive, and B represents a crate of baby 

bunnies. 

 

Having recently met with your input suppliers, you have managed to negotiate contracted prices 

for each of the inputs.  Each contract specifies that you can purchase all the input you need at a 

fixed unit price, i.e., you do not get any price discounts for purchasing larger quantities of inputs.  

For your carrots, you have negotiated a price of $4,800 per ton from your supplier Carrots-R-Us.  

For any amount of Ullucus you want to purchase, you will pay your supplier Andean Roots a 

price of $2,560 per ton.  You will procure your turnips from Pliny’s Turnips, who will charge 

you $25,920 per ten ton.  Your negotiated price for Endive, which you will procure from Two 

Belgian Brothers, is $6,400 per ton.  All the other costs that you have, including labor and 

management, can be considered fixed costs to production.  These fixed costs of producing are 

$5,280. 
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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 number of crates of bunnies?  (40 Points)   

 

B) Suppose you decide to only use carrots for producing bunnies.  What is the lowest average 

variable cost for producing assuming you want to produce a positive amount of bunnies?  (15 

Points)   
 

C) Again assuming that you use only carrots as an input, would your profit be greater if you 

produced at the lowest average variable cost or the highest achievable output?  Make sure 

that you demonstrate that your maximum, truly is the maximum. (25 Points)   

 

D) Suppose you wanted to produce 648 number of crates of bunnies using only Ullucus and 

Turnips.  What is the minimum cost you can produce these bunnies for assuming fixed costs 

are zero?  (25 Points) 

 

E)  What would your new profit be from part A if the price of bunnies dropped to $160 per crate, 

your price of carrots dropped to $2,400 per ton, your price of Ullucus dropped to $1,280 per 

ton, your price of turnips dropped to $12,960 per ten ton, and your price of endive dropped to 

$3,200 per ton?  (10 points) 

 

Question 2 (65 Points Total):  As production manager for Bunnchickies, you have been running 

experiments on producing bunnies and chicks on just grassland and not feeding them their 

typical diets consisting of carrots, Ullucus, turnips, and endive.  You have seen how well grass-

fed chicken eggs have sold at local markets and you believe there is a demand for bunnies and 

chicks that are raised on just grassland.   

 

During the experimental process, you have discovered that the production function for producing 

boxes of bunnies utilizing just grassland is B = f(GB) = 4GB
3/4, where B represents the boxes of 

bunnies and GB represents the square meter of grassland utilized for producing bunnies.  You 

have also discovered that the production process for baby chicks utilizing grassland can be 

represented as C = f(GC) = 36GC
3/4, where C represents the boxes of chicks and GC represents the 

square meter of grassland utilized for producing chicks. 

 

Recently you showed the owner of your company the results of your experiments as well as the 

prices you believe you can charge for these bunnies and chicks that are grown on just grassland.  

You explain to him that you have lined up a high-end pet store who is willing to pay $15 per box 

of bunnies and $5 per box of chicks for all that you produce of each.  Seeing these numbers, the 

owner has decided to allocate 51,250 square meters of prime grassland for you to utilize this year 

at a cost of $9 per square meter to produce these new types of bunnies and chicks.  You also 

know that you have a fixed cost of $53,750 for your total production. 
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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 you decided to produce 500 boxes of bunnies and 121,500 boxes of chicks, what would be 

the tradeoff between the two, i.e., how many chicks would you be willing to give up to get 

more bunnies?  Please explain.  (5 Points)   

 

Question 3 (20 Points Total):  Suppose there are two high end retailers that want to get into the 

business of selling grassland produced bunnies and chicks.  One of these companies is called 

Wild Pets Unlimited (WPU), while the other company is known as Free Range Pets (FRP).  Each 

company is known for selling animals that are meant to live a life of freedom and have been 

given a national award by an animal rights group.  Being that Easter is coming up soon, each 

company is frantically working on its marketing strategy for selling two new products free-range 

produced bunnies and free-range produced chicks.  Both companies are excited to have found a 

company known as Bunnchickies who is the first producer in the country of free-range bunnies 

and chicks. 

 

Wild Pets Unlimited’s marketing team has been working weeks on the best way to market their 

new products—free range bunnies and chicks.  They have come up with four different strategies 

that they believe could be successful, but the level of success of each marketing strategy will 

depend on what Free Range Pets’ final marketing strategy is.  The first strategy that WPU could 

employ is the coupon strategy which they call CS.  This strategy calls for putting a coupon in 

their newsletter that allows a customer to come in and get a free free-range chick with a purchase 

of a free range bunny.  The second strategy being considered by the team is the discounted box 

of bunnies, known to the team as DBB.  This strategy calls for selling a box of six bunnies for 

$3.00 less than what six individual bunnies would cost.  This information would be advertised on 

their website.  The third marketing strategy is known as the mix and match strategy (M and M).  

This strategy allows a customer to buy a box that can hold a combination of eight bunnies and 

chicks.  For this strategy, the customer gets to select the particular bunnies and chicks the 

individual wants to take home and they receive a collectible durable box.  The company will 

advertise this deal in the local newspaper in the circular ads.  The fourth marketing strategy the 

company could employ is the cheap advertising strategy, known to the company as CAS.  This 

strategy calls for putting a fancy banner outside the store promoting the new products, but giving 

no discount in pricing of the two new products. 

 

Similar to Wild Pets Unlimited, the marketing team at Free Range Pets has been working on its 

own marketing strategies for the two new products—free-range bunnies and free range chicks.  

The team has been doing brainstorming for the past couple of weeks on strategies it could 

employ for marketing the new products.  The team is fully aware that its competitor, WPU, has 

been working on its own marketing strategies and realizes that any decision that the company 

makes will affect WPU and vice-versa.  The team has come up with three strategies it believes 

could be successful.  The first strategy is the YouTube strategy, known as YS to the company.  
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This strategy calls for going to popular YouTube stations and posting advertisements of the new 

products.  The second strategy that the company could pursue is the cheap chicks strategy (CCS).  

This strategy calls for selling their free range chicks at half-price the week before Easter.  The 

third strategy the team developed is the cheap bunnies strategy (CBS), which calls for the 

company to sell the bunnies at half price the week before Easter.  These last two strategies would 

both use newspaper circulars to advertise the sales promotion.      

 

Before both companies make their decision on what marketing strategy they employ 

simultaneously, they go to the Agribusiness Department at Cal Poly and ask a set of students to 

estimate the profits they can make from each strategy.  Since this was a senior project done by 

students all results were posted to the University’s Library website for all to see.  The table 

below shows the profits in 100’s of dollars to each business given the corresponding strategies 

that each employs. 

 

 

 Free Range Pets 

YouTube 

Strategy (YS) 

Cheap Chickies 

Strategy (CCS) 

Cheap Bunnies 

Strategy (CBS) 

Wild Pets 

Unlimited 

Coupon 

Strategy (CS) 

412, 669 553, 246 643, 177 

Discounted Box 

of Bunnies 

(DBB) 

104, 843 47, 341 786, 23 

Mix and Match 

Strategy (M 

and M) 

894, 857 624, 771 688, 138 

Cheap 

Advertising 

Strategy (CAS) 

320, 764 879, 825 415, 803 

 

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 Free-Range Pets strategy gets out its strategy before Wild Pets unlimited allowing WUP to 

see what FRP is doing before WUP makes its decision, what do you expect each business to do 

as an action?  Please explain. (10 Points) 
 


