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QUESTION N. 1: (TOPIC 1: MCP) (50%)

Suppose a household consumes two goods, X1 and X2. The prices of these
goods are pl (4€) and p2 (6€). The utility function of the household is a
Cobb Douglas function of the form:

u(x1, x2) = x1**(alphal)*x2**(alpha2)

being alphal and alpha2 equal to 0.2 and 0.8 respectively. Assuming the
level of utility we want to obtain is equal to 65.75007 units, and the that
the consumer wants to minimize expenditure:

a) Derive the KKT conditions for an optimal solution of this problem.

b) Prepare a GAMS program that solves these KKT conditions as a
MCP. (DNI_Q1_b.gms)

c) Explain clearly the meaning of each variable and constraint and the
existing complementarity conditions both in general terms and
using the results obtained for the equations and the variables of the
problem (LO, UP, L, Marginals).

d) The consumer has been advised by the doctor to consume at least
40 units of good 1, rewrite the program explicitly including the new
constraint. (DNI_Q1_d.gms). Comment the results.

VERY IMPORTANT: GIVE INITIAL VALUES TO THE VARIABLES BEFORE
SOLVING THE MODEL.



QUESTION N. 2 (TOPIC 2: MARKET EQUILIBRIUM AND MCP) (25%)

Using the file “Question2.gms” answer the following questions:

a) Prepare a loop in which you simulate using different costs for
technology a (2, 4, 6, 8). Prepare also a report where you represent
the production of the different activities, the producer and
consumer surpluses, the equilibrium price and quantities, and the

different costs used for technology “a” in each iteration. Comment
the results.

QUESTION N. 3 (TOPIC 3: APPLICATIONS) (25%)

Using the file “Question3.gms”:

a) Explain why there are activities with zero production in Case 2.
b) Explain why there are always nonnegative prices for goods.

c) Explain why there are resources with an opportunity cost of zero in
case 1.



