Econ 102: Principles of Macroeconomics
Answer Key to Homework 5 (Page 4 out of 5)


Problem 1 …

Problem 2 (Present Value Calculation)
Elizabeth holds a government bond that promises to pay $1000 one year from now. The current price of this bond in the market is $955. 
a. Given that the annual nominal interest rate is 5%, advice her whether she should hold the bond until maturity or sell the bond and rather deposit the money in her saving account (her saving account pays 5% interest rate)? Explain your answer carefully. 
⁭ Your answer:

There are two ways of answering this question. 
The first one is to compute by brute force how much Elizabeth will have in one year, if she decides to sell the bond and deposit the money in her saving account: $955*1.05 = $1002.95. Since this is more than $1000, she should sell the bond and deposit the money in her saving account. 
Another approach, is to compute the present value of the bond assuming the interest rate = 5%, which gives $1000/1.05=$952. Since the market price of the bond is higher than the implied present value of its payments given the interest Elizabeth actually faces, she should sell the bond. *I like the second approach much better. 
b. If the market savings rate is 5%, could the market price of this bond actually be $955 in equilibrium?

⁭ Your answer:

No. Everyone would like to sell this bond and nobody would want to buy it. Demand would not equal supply and 955 could not be a market clearing price. It would have to be 952, then people would be indifferent between holding the bond or saving, and demand could equal supply. 
Problem 3 (Classical Model with Capital Accumulation and Government)

The economy of Wonderland is characterized by the following data:
· The production function is 
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 where K is capital input, L is labor input, and Y is output (real GDP)
· The labor supply is independent from the real wage and equals 
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· The labor demand line is described by 
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, where W is the real wage, and 
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denotes labor demand
· Saving rate is constant and equal to 10% of disposable income Y-T

· Depreciation of capital is 10% 

· Government spending is G=1, and net taxes are T=0

A. Plug in for capital K=10. Fill in the missing values in the table below by calculating the values from the labor demand equation. 
	LD
	W

	5
	1.4

	10
	1

	15
	.8

	20
	.7


B. Plot the labor market demand line and graphically indicate the equilibrium point (the supply line is already included).
⁭  Your answer:


[image: image5]
C. What will happen with labor demand line and the real wage W if the stock of capital K falls?
⁭  Circle the correct answer:
 Labor demand line will shift to the left           Labor demand line will shift to the right

D. Is the economy in the steady state equilibrium? Justify your answer. 
⁭  Your answer:

Yes.
Output = 20; depreciation of capital = 0.1*10=1; equilibrium in the loanable funds market implies I=S+[T-G]=.1*(20-0)-1=1. Thus, Depreciation = Investment in capital.
E. Suppose initially capital K=20 instead of 10. What is going to be the level of capital in the next period? Justify your answer by calculating depreciation and investment in new capital.
⁭  Your answer:
Need to recalculate output: Y=28.28

Depreciation of capital = 2
Investment = 0.1*28.28-1=1.8
Capital stock in the next period = 20+1.8-2 = 19.8 (K falls)
F. Suppose initially capital K=15 instead of 10. What is going to be the level of capital in the next period? Justify your answer by calculating depreciation and investment.
⁭  Your answer:
Need to recalculate output: Y=24.5

Depreciation of capital = 1.5
Investment = 0.1*24.5-1=1.45
Capital stock in the next period = 15-1.45-1.5=14.95 (K falls)
G. Suppose the government decides cut government spending to 0. What kind of fiscal policy is this?

⁭  Your answer:

It is fiscal contraction
H. Refers further to point G. Right after the change in government policy, calculate the following items: 

⁭  Your answer:





Output = same as before




Savings = same as before




Real wage W this period = same as before = 1




Capital stock next period = 11




Real wage W next period = about 1.05 
I. Refers further to point G. Calculate the new long-run level of output, capital and real wage. 

⁭  Your answer:

In the long-run equilibrium investment must be equal to depreciation of capital. Using this fact, we have
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Plugging in number:

.1*2*10.1

Dividing both sidex by 

.210.1

aising both sides to power 2

(210)40
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Output is Y=40, and wage is W=2.

Problem 4 (Useful approximations)
In the class, you were told that:

“If two variables A and B are multiplied together, then the percentage change in their product is approximately equal to the sum of their percentage changes,” or*
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“If two variables A and B are divided, then the percentage change of the ratio is approximately equal to the sum of their percentage changes,” or 
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Do you really believe that? As President Ronald Reagan once said, “Trust, but verify,” so let’s verify: 
	
	A
	B
	A
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B
	A/B

	Initial value
	1,000
	100
	100000
	10

	Final value
	1,010
	102
	103020
	9.9020

	Exact %Δ
	1%
	2%
	3.02%
	-0.98%


As you can see, it is pretty close – as our approximate formulas say they are 3% and -1%, respectively.  In general, this approach works well when the underlying percentage changes are small. When numbers like 50% or 120% are involved, approximation error might be pretty big. 
*Percentage change of a variable is the change in its value relative to its initial value times 100. For example, 
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Problem 5 (Definitions)

Give the key word that best fits the statement or definition. 

⁭  Fiscal expansion  Increase in government deficit (aimed at increasing output).

⁭  Fiscal contraction  Fall in government deficit (aimed at increasing output).
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