Ag Ec 641, Fall 2008
Chapter XIII
Homework
1.
The potato growers have come to you with the following situation.  Potatoes are produced during the first two quarters of a year.  The following sup​ply functions have been estimated:

	Quarter
	
	Function

	1
	
	P1 = 18,000 + 1/2X1

	2
	
	P2 = 40,000 + X2

	3
	
	X3 = 0

	4
	
	X4 = 0


where Xj is the quantity of potatoes supplied in quarter j in pounds.

After potatoes are harvested, they may be sold as fresh potatoes or processed into frozen french fries.  It takes 2 pounds of potatoes to produce 1 pound of frozen french fries, and the conversion costs are $.10 per pound of frozen french fries produced.  Processing may take place only during the harvest season (Quarters 1 and 2).

Fresh potatoes may be stored for sale in the future at a cost of $.03 per pound for each quarter stored.  Storage costs for frozen french fries are $.05 per pound for each quarter stored.

The demand for fresh potatoes and frozen french fries is:

	Quarter
	
	Fresh Potato Demand
	
	Frozen French Fry Demand

	1
	
	P1F = 10,000 ‑ QF1
	
	P1Z = 1000 ‑ 1/2QZ1

	2
	
	P2F = 8,000 ‑ 2QF2
	
	P2Z = 2000 ‑ QZ2

	3
	
	P3F = 15,000 ‑ QF3
	
	P3Z = 1500 ‑ QZ3

	4
	
	P4F = 12,000 ‑ QF4
	
	P4Z = 3000 ‑ QZ4


Where
PjF = price of fresh potatoes in quarter 1,

QFj = quantity of fresh potatoes demanded in quarter 1,

PjZ = price of frozen french fries in quarter 1,

QZj = quantity of frozen french fries demanded in quarter 1.

Formulate a model which determines the competitive alloca​tion of potatoes to the fresh and frozen markets and the optimal level of storage.

2.
Develop a general multi‑commodity spatial equilibrium problem in summation notation.

3.
USDA wants to analyze some situations arising from the Geneva trade negotiations.  Currently, they have information on 3 regions of the world and some data on grains trade costs.  The regions are:  North America, South America and Europe.  They have domestic demand and supply relationships.

North America
Supply:  
20 + .01Q

 



Demand:
100 ‑ Q

South America
Supply:
23 + .5Q

 



Demand:
100 ‑ .25Q

     
Europe


Supply:
41 + .2Q

Demand:
100 ‑ .35Q

Further, transportation rates between these countries are:

	
	
	from:

	
	
	North America
	South America
	Europe

	to:
	North America
	0
	8
	12

	
	South America
	8
	0
	11

	
	Europe
	12
	11
	0


The trade situations USDA wishes to analyze are:

1) Free trade.

2) No trade.

3) North American Export Quotas of Q = 10, 50, 200.

4) North American Export taxes of $1, $2, and 10% of value.

5) An outgoing transport limit of 50 to S. America from N. America.

a)
Formulate the model to do these analyses.  (You may wish to construct just the base model then portray additional features.)

b)
Tell how you would find each country's prices.

4
Take your earlier GAMS formulation

1.  
Add multiple objectives and solve for a lexicographic and 3 different weights settings

2.
Add in a demand and supply curve and solve under perfect and imperfect competition

1

