Econ 6100 Microeconomics 2

Problem Set — The Roy Model II

As we discussed: N people live in a village. They can either hunt or fish. Each villager is
described by two numbers that, in calorie-equivalent units, describe their productivity: An
individual of type («, 5) > (0,0) would generate « calories hunting and /3 calories fishing.
Each individual can choose one task or the other. Suppose that an efficient village assigns
individuals to tasks so as to maximize total caloric intake.

You will run through several versions of this problem, each more complex than the
preceding case. The requirement is to characterize equilibrium allocations. What does it
mean “to characterize”? This involves deriving a number of necessary conditions, and then
showing that these conditions are sufficient.

1. Suppose that every individual can decide to be either a hunter or a fisher. Start here by
describing the integer program.

2. What is its linear relaxation?
3. Find the set of efficient matches and stable payoffs, and interpret it.

4. Suppose now that there is capacity for only V;, < N hunters. We might suppose the
village auctions off these slots. What is its linear relaxation of the assignment problem?
What is the dual of the relaxation?

5. Does the best hunter always hunt? An excellent answer will have a proof or counterex-
ample.

6. Describe all the stable allocations and interpret your answer fully, both with respect to
the meaning of the variables and with respect to how the allocation works.

7. Suppose now that there is capacity for only V3, hunters and V} fishers. We might suppose
the village auctions off these slots. Those not assigned to a slot produce nothing.! What
is its linear relaxation of the assignment problem? What is the dual of the relaxation?

8. If both Vj, and V} are at least IV, we have the scenario of questions 2 and 3. If only one
is at least N we have the scenario of questions 4 through 6. Now consider the case where
both are less than N, but Vj, + V; > N. Describe the stable allocations.

9. Now suppose that V;, + V; < N Since all types are positive, all slots will be filled, but
there is now a third group of villagers who will neither hunt nor fish. Describe the stable
allocations as best you can.

! Actually they garden and produce some low level z, common to everyone, of calories; z < min,{an, 3.},
and our objective function is the excess calories produced beyond having everyone growing kale.
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