
ECON 302: Intermediate Macroeconomic Theory Fall 2014

Discussion Section 5 - Solution

QUESTION 1 (Equilibrium Wage and Rental Rates - midterm 2, fall 2011)

Let the production function be Y = AK1/2L1/2. Firms maximizes profits while con-

sumers supply capital inelastically. Assume that the supplies of capital and labor are

given by Ks = 4 and Ls = 1, respectively. The depreciation rate is δ = 0.

(a) What are the equilibrium wage and rental rates?
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(b) Suppose the government levies a 10% to labor income that firms have to pay. This

is, for every dollar they pay to workers, the have to pay 10 cents to the government.

What happens to employment? What is the new equilibrium wage rate?

Employment is unaffected because labor is supplied innelastically. but the new equi-

librium wage is:
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QUESTION 2 (Market Clearing - from homework and past exams)

Consider the model with investment. Assume the economy experiences a temporary

proportional downward shift of the production function (assume that both MPK and

MPL change in particular assume that the change does not affect the productivity of the

pre-existing stock of capital, it only affects the productivity of new capital).

(a) Depict the effects on output, investment, consumption and work effort (3 graphs

are required).

Shock: Temp, Prop,Neg: MPKt,MPLt
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(b) Explain the intuition underlying the effects in the commodity market and labor

market clearing conditions.

MPKT ↓ Shifts ID curve to the left, cD shifts to the left due to the negative Wealth

Effect (WE) [By a small amount since it is a temporary shock], Y s shifts to the left

because there are less goods in the economy due to MPLt ↓ which also causes Ld to

shift to the left. In the comodity market r∗ ↓ because investment overeacts and Y d

ends up moving more than ys. In the labor market, the decrease in r∗ overcomes

the efect of the negative WE, making Ls to shift to the left, W/P however, still goes

down, because the efect on the supply is rather small.

(c) Suppose instead that the temporary proportional downward shift of the production

function leads to both MPK and MPL to change, but the change affects only the

productivity of the pre-existing stock of capital, and does not affect the productivity

of new capital. Repeat Repeat (a) and (b).

MPKt−1 ↓; Idt ↓ .Cd ↓ by a little due to temporariness of the shock, Y d, Y s move in

the same direction as before, however, since investment is not moving, the interest

rate goes up, thus Ls shifts to the right, still intertemporal efects, are rather small

when the shock is temporary, so the efect of MPLt on Ld will dominate making

L∗ ↓.

(d) Returning to the outline given in the problem, suppose instead that the shift is

permanent. Repeat (a) and (b).

When the shock is permanent, r∗ is not affected, as the future is as valuable as today,
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so investment does not react as much as before. Similarily, since the WE is larger,

the effect on Ls is considerable, and labor will not move a lot, we can say it remains

constant, the effect of the shock will only impact wages.

(e) Repeat (a) and (b) when, instead, the economy experiences a temporary parallel

downward shift of the production function.

This case is similar to champer 5

(f) Repeat (a) and (b) when, instead, the economy experiences a permanent parallel

downward shift of the production function.

This is also a case that can be understood using arguments developed in chapter 5

QUESTION 3 (The Investment Tax Credit - Problem 9.9 in Homework)

For most years from 1962 to 1986, some types of investment qualified for a credit

against income taxes. Assume that this governmental program effectively refunds the

fraction, a, of investment expenditures. Assume that someone who resells capital has to

return the investment credit on the amount sold.

(a) Use the arbitrage condition in class to derive the return from investment. (Hint:

One is contemplating the investment of 1 real consumption unit into either bonds

or buying capital then invest in firms.)

Think about the return to investment. If I buy a unit of investment at time t, the

government will give me back a fraction a of its cost, so my net purchase cost will
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be (1−a)Pt. The payoff at time t+1 will be Pt+1MPKt +Pt+1(1−a)(1− δ) because

the problem assumes you have to give back the same percentage tax credit to the

government if you resell the capital. Hence the no-arbitrage condition is

Pt+1MPKt + (1− a)Pt+1(1− δ)
(1− a)Pt

= 1 +Rt

MPKt

1− a
+ 1− δ =

1 +Rt

1 + πt
= 1 + rt

MPKt = (rt + δ)(1− a)

(b) How does the size of refund percentage, a, influence producers’ desired stocks of

capital and, hence, their investment demand?

If a increases, the right hand side decreases, so in order to also decrease the left

hand side, the desired stock of capital should be higher, therefore investment demand

should also be higher.

QUESTION 4 (Capital Utilization - Problem 9.10 in Homework)

One way for a producer to generate extra output is to use capital more intensively.

That is, a producer can run more shifts per day or allow less down time for maintenance.

Assume that more intensive utilization causes capital to depreciate faster.

(a) How does a producer determine the best intensity of use for capital?

By increasing the intensity, the producer receives additional profits today net of the

decrease in the present value of tha capital next period. The producer, then, compares

the net additional benefit from increasing the intensity to when he/she does not.

(b) Show that an increase in the real interest rate, rt, motivates producers to use their

capital more intensively. What does this relationship imply for the effect of the real

interest rate on the supply of goods, yst ?

When rt ↑, the present value of capital in the next period falls. Hence, the net

additional benefit from increasing the intensity is larger. This causes the producer

to use capital more intensively. Therefore, to produce more output. Overall, the

ability to change the intensity of running capital leads to output supply, Y s
t , being

more responsive to the interest rate.
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