1.
A local pig farmer wishes to know whether to expand his operation or not. His pigs require a mixed diet which must have at least the following nu​trients: Protein ‑ 10%, Calories ‑ 30%, Iron ‑ 5%.  The pigs may be kept in one of three types of systems. Technical data are:

	System Number
	
	1
	
	2
	
	3

	Existing systems currently on Farm
	
	2
	
	1
	
	0

	Annualized cost for new facilities
	
	3,000
	
	2,500
	
	1,500

	Life of new facilities
	
	10
	
	10
	
	10

	Capacity in head/year
	
	100
	
	90
	
	150

	Labor/animal
	
	10
	
	12
	
	14

	Variable cost/animal
	
	30
	
	40
	
	50

	Feed/animal
	
	8.0/cwt
	
	8.2/cwt
	
	7.95/cwt

	Land use/facility
	
	1/2 acre
	
	1/2 acre
	
	2 acres


Pigs are raised to 160 lbs. The pig farmer figures that he must construct the new facilities (if he wishes) now.  However, over the next 10 years he sees 3 scenarios for prices:

	
	Scenario

	
	1
	2
	3

	Sale Price Crop 1 (per cwt)
	$ 2.00
	$ 2.50
	$ 1.70

	Sale Price Crop 21 (per cwt)
	  3.00
	  3.10
	  3.20

	Purchase Price Mixed Feed (per cwt)
	 10.00
	 30.00
	 18.00

	Purchase Price Filler (cwt)
	  1.00
	  1.00
	  1.00

	Purchase Price Protein supplement (cwt)
	  5.00
	  5.00
	  5.00

	Sale Price Pigs (cwt)
	 40.00
	 45.00
	 39.00

	Probability
	   .20
	   .60
	   .20


When growing crops the following inputs are used:

	
	
	Crop 1
	
	Crop 2

	Land
	
	1 acre
	
	1 acre

	Labor
	
	5 hours
	
	4 hours

	Cost/acre
	
	        100
	
	95


Yields in cwt are

	Prob
	Yield Crop 1
	Crop 2

	0.3
	140
	65

	0.7
	130
	43


The feed ingredients contain the following nutrients 

	Nutrient
	% Protein
	% Calories
	% Iron
	Weight (cwt.)

	Crop 1
	10
	50
	 5
	 .6

	Crop 2
	20
	15
	 7
	 .6

	Mixed Feed
	10
	30
	 5
	1

	Filler
	 0
	 2
	 1
	1

	Protein Sup.
	80
	 0
	15
	1


1000 acres of land and 5000 hours of labor are available.

I.
Assume at planting time you do not know prices or yields while at harvest and feeding time you know prices and yields. Formulate this model assuming risk aversion.

II.
Discuss how you would specify the risk aversion coefficient.

2.
Given a problem involving mean and standard error of income where CX is the expected value of income; and σI is the standard error of income.

a.
State reasons why you might wish to formulate the model as

1.
Max CX - λσI
as opposed to

2.
min σI
CX = θ
b.
Interpret λ in the equation 

Max CX ‑ λσ1
3.
Given the model


Max 
3 x1 + 4 x2


st 
x1 +  x2
<  4


a x1 + b x2   
<  1
where you have a joint probability distribution on a and b

	State
	Probability
	a
	b

	1
	.25
	3
	-4

	2
	.20
	2
	-1

	3
	.15
	1
	-3

	4
	.40
	1.8
	-6


Formulate a Wicks and Guise type model.

Tell how you would extend it if the RHS were uncertain

 Crops may be bought at a price 10% higher than the price given.
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