
Chapter 14 - AGEC 641

Risk Homework 
1.
Suppose you are consulting with an investor to determine how much of 4 stocks to buy.  From previous years' experi​ence, the investor has observed the following data on returns per five hundred dollars invested from each of the four stocks: 

	Obs
	
	Stock 1
	
	Stock 2
	
	Stock 3
	
	Stock 4

	1
	
	55.00
	
	45.00
	
	35.00
	
	20.00

	2
	
	60.00
	
	70.00
	
	28.00
	
	20.00

	3
	
	18.00
	
	28.00
	
	30.00
	
	22.00

	4
	
	-30.00
	
	42.00
	
	12.00
	
	19.00

	5
	
	50.00
	
	15.00
	
	40.00
	
	21.00

	6
	
	60.00
	
	40.00
	
	22.00
	
	18.00

	7
	
	41.00
	
	30.00
	
	35.00
	
	20.00

	8
	
	16.00
	
	19.00
	
	36.00
	
	20.00


The investor has 500,000 to invest.

a.
Formulate the investor's problem using the E‑V criterion.

b.
Formulate the investor's problem using the Unified model.

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.
Choose a problem for which you have a GAMS formulation from an earlier homework, add objective risk to at least 2 variables, then solve it as an EV model with GAMS.

4.
Tom the farmer wishes to determine the amount of fertilizer he will use on his farm.  Tom can apply fertilizer either in the fall, early spring or after side dressing.  The corn yield is related to usable nitrogen at tasseling time as follows:
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Y = 100 + N  .001 

N


where Y = yield in bushels and N = nitrogen in pounds. 

Now, Tom will plant 300 acres of corn.  In the fall Tom may apply nitrogen at the cost of .05/lb. of nitrogen variable application cost + $.10//lb. material cost.  In the spring, due to competition with other operations, the application cost jumps to a $.12/lb variable application cost + $0.10/lb material cost.  At side dressing time the application cost jumps to $.20 variable application cost + a $.10 material cost. 

This would obviously lead Tom to apply in the fall.  However, Tom worries about the weather.  Long experience has shown that due to weather nitrogen leaching or nitrification.  The probabilities are as follows:                    

Probability that 1 lb. of N applied in the fall will yield N1 lbs of usable nitrogen in the spring at plowing time.

	Event
	N usable lbs at plowing
	Probability

	Cold and dry winter
	.99
	.7

	Wet winter
	.75
	.3


Probability that 1 lb. of N available at plowing will yield N1 lbs of usable nitrogen in the spring at side dressing. 

	Event 
	N1 usable lbs. at side dressing
	Probability    

	Normal spring
	.99
	.6

	Wet Spring
	.90
	.4


Probability that 1 lb. of N available at side dressing will yield N1 lbs of usable nitrogen in the spring at tasseling.

	Event
	N1 usable lbs. at tasseling
	Probability

	Good
	1.0
	.7

	Bad
	.75
	.3


The price of corn is $3.50

Formulate an LP which tells how much N to apply and when.  Assume that more N may be added to an earlier insufficient amount.  Also assume the farmer knows what has happened in the winter at plowing time and knows what has happened in winter and spring at side dressing time.

Extension A:  Tell how to incorporate the new invention NSERV which cuts losses in half during winter and spring for $.01 more per lb. of nitrogen applied.
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