
AGEC 641 - HOMEWORK

Chapter 13

Price Endogenous Programming
1.
Suppose the demand and supply for a commodity in each of the next three time periods is given by

Period 1
Demand:
P(1) = 1000 ‑ 4y(1)

Supply:
P(1) = ‑200 + 2x(1)

Period 2
Demand:
P(2) = 1200 ‑ 2y(2)

       


Supply:
P(2) = 2x(2)

Period 3
Demand:
P(3) = 900 ‑ 3y(3)

Supply:
P(3) = 100 + x(3)

and storage costs are 30/unit per period.  Further assume the interest rate is zero.

a)
Formulate a quadratic programming problem which will generate the     competitive intertemporal price equilibrium.

b)
Solve it and explain the answer.

pre multiplies X'QX.  

2.
Quadratic programming allows one to formulate a problem with explicit supply and demand functions.  Frequently however, we do not, because of technical change, know the supply function.  LP, however, can be used to implicitly represent the supply function.  Discuss how you would build a model utilizing explicit demand and implicit supply.  Further, discuss how one might use such a model.

3.
Suppose a LP formulation for a representative farm in the U.S. can be written as


Max p1 x1 + p2 x2 – d z1    – c1 y1 –c2 y2


X1



- q1 y1


<  0



X2



- q2 y2

<  0
·   Z1     + r1 y1 +r2 y2

<  0

           + y1 +    y2

<  L

where
the variables are 


X1 = prod. of corn     

X2 = prod. of soybeans

Z1 = use of fertilizer

Y1 = production process for corn

Y2 = production process for soybeans

And the parameters

L  = endowment of land

C denotes production cost per acre excluding fertilizer
q denotes yield per acre


r denotes fertilizer use per acre 


d denotes fertilizer price
Set up a model to:

a)
Endogenize the problem to represent N identical farms set up so as to simulate the equilibrium in a perfectly competitive U.S. agriculture under downward sloping linear demand for the production and upward sloping supply for the inputs.

b)
write and explain the Kuhn tucker conditions

c)
Tell how you would:

1)
Simulate the effect of a farm program which would require a farmer to set aside 1/10 of an acre for each acre of corn planted while adding 20 cents per unit produced.

2)
Simulate the effect of an input subsidy on fertilizer.

3)
Simulate the effect of a government reserve program in which the  government would buy enough of corn to guarantee the price would remain above $2.00. 

4)
Discuss how you might include monopoly and monopsony considerations individually and jointly.

4.
Choose a problem for which you have a GAMS formulation from an earlier homework, add price endogenous to one demand condition and one supply, then solve it with GAMS.
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