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Consider a company that has a license to exploit a mine for the next three
years. The license will not be renewed. The mine contains 128 tons of ore
remaining. The price is fixed at 1€ per ton. The cost of extraction is g2 /x;
where ¢; is the rate of extraction and x; is the stock of ore. For simplicity,
ignore discounting.

Determine the optimal (profit maximizing) extraction plan.

Consider the consumer of problem 9.1, but now he lives for 7" periods. Let
¢¢ denote the consumption in period ¢ and w; the wealth (measured in units
of the composite good) at the beginning of period ¢. Solve for the optimal
consumption plan.

Consider a company that has a license to exploit a mine for the next three
years. The license will not be renewed. The mine contains 128 tons of ore
remaining. The price is fixed at 1€ per ton. The cost of extraction is ¢?2/x;
where ¢; is the rate of extraction and z; is the stock of ore. For simplicity,
ignore discounting. Determine the optimal (profit maximizing) extraction
plan.

Consider the following optimal growth model a la Stokey-Lucas. There is an
economy producing a composite good y with two inputs, labor [/, and capital
k by means of a technology described by a production function

ye = f(kt, lt), (D
where k; denotes the stock of capital and [; the labor force available at the
beginning of the period. Time horizon is finite ¢ = 0, ... 7"

Output y; is either devoted to consumption ¢; or to investment ¢;. That is
Yt = Ct + it
Capital depreciates at a constant rate J so that the stock of capital available

at the beginning of £ + 1 is
kiv1 = (1 — 0)ky + . 2)



9.5

Suppose labor supply is constant along time, so that [; = 1, Vt.

The total supply of goods at the end of a period is given by the production
of the current period plus the stock capital at the beginning of the period:
F(k) = f(key 1) + (1 — 6)ky, so that

F(kt) =ct +ir = ¢ + ke 3)

where we have used (1) and (2). We can read (3) as
et = F(kt) — ki 4)
showing that there is a trade-off between current consumption and future

output.

Consumption ¢; yields satisfaction captured by a concave utility function
u(ct). Future utility is discounted at a rate 3 per period.

Find the Euler equation characterizing the optimal trade-off between con-
sumption and investment in each period to maximize total discounted utility.

Consider an agent that lives for three periods and maximizes a utility func-
tion of the form
V1 :U1+04U2+ﬁU3

where utility in period ¢ is a function of current and future consumption. In
particular,

Ui(c1,c2,c3) = In(cicacs)
Us(ca, c3) = In(cacs)
Us(cs3) = In

C3

The budget constraint is A;y1 = A; — ¢; where A is wealth and we assume
Aj is given and A4 = 0.

(i) Compute the optimal consumption plan from the perspective of pe-

riod 1, ¢! = (cl, e, ed)

(i) Consider what happens as the agent begins to implement the consump-
tion plan. Attt = 1 consumes c%, obtains utility U; and has wealth
Ay = Ay — c%. Then, the problem is to maximize utility over the
remaining two periods:

max Vo = als + U3

subject to Aa = co + ¢3. Compute the new optimal consumption plan.
Compare it with the one obtained in (i).



