Economics 3510

Macroeconomic Theory and Policy

Problem Set #4

1. (The Quantity Theory and Long-Run Growth in GDP)  In this exercise we examine the quantity theory when real GDP is rising at its trend rate of growth.

a. The simple quantity theory of money assumes that velocity is relatively constant

and real GDP increases at its long-run rate of growth.  Over the past few decades, the long-run growth rate of real GDP has been about 3.5 percent per year.  This 3.5 percent figure is the result of changes in population, resources, and technology, which are all typically viewed as exogenous.  Substituting these values into the percentage change version of the quantity equation yields 
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Or, upon rearranging,

% Change in P = % Change in M - __________%.
This equation indicates that, according to the quantity theory, the rate of inflation will be equal to the growth rate of the money supply minus the long-run rate of growth of output.  

b. Given the assumptions in part a concerning velocity and real GDP growth, complete columns 4, 5, 8, and 9 in the following table for four successive periods.

	Period
	M
	% Change in M
	V
	% Change in V
	P
	% Change in P
	Y
	% Change in Y

	1
	100
	--
	2.0
	--
	1.0
	--
	200
	--

	2
	103.5
	3.5
	2.0
	0
	
	
	207
	3.5

	3
	98.33
	
	
	
	
	
	
	

	4
	104.72
	
	
	
	
	
	
	


c. Use the data in column 2 to complete column 3.  Now use the equation in part a to complete column 7.  Finally, use the formulas for percentage changes in P in column 7 to estimate the price levels in column 6. 

d. Using the exact quantity equation MV = PY and the levels of M, V, and Y in columns 2, 4, and 8, calculate the exact price level in each period and compare these answers with your estimates in column 6.  

2. (Nominal Interest Rates, Real Interest Rates, and the Fisher Effect)  In this exercise we analyze the distinction between nominal and real interest rates and discuss the Fisher effect.
a. The real interest rate r is equal to the nominal interest rate i minus the inflation rate (, or r = i - (.  Use this equation to complete the following table:

	Real Interest Rate (%)
	Nominal Interest Rate (%)
	Inflation Rate (%)

	
	10
	4

	
	10
	8

	
	10
	12

	4
	7
	

	-2
	12
	

	3
	
	5

	-2
	
	9


b. Recall from the previous exercise that if the long-run annual growth of real output is 3.5 percent and velocity is constant, then the quantity equation implies that 
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Since the percentage change in P is equal to the rate of inflation, this fact suggests that in increase in the rate of money growth of 1 percent causes a 1 percent increase in inflation.  According to the Fisher equation, this 1 percent increase in inflation causes a 1 percent increase in the nominal interest rate i because the real interest rate r is presumed to be affected only by real variables.  Use all of this information to complete the following table:   

	% Change in P
	% Change in M
	Inflation Rate (%)
	Real Interest Rate (%)
	Nominal Interest Rate (%)

	0
	3.5
	0
	3
	3

	
	4.5
	
	3
	

	
	5.5
	
	3
	

	
	2.5
	
	3
	

	
	8.5
	
	3
	


3. (The Money Demand Function)  In this exercise we use the money demand function to derive the money demand curve.  
a. The general money demand function can be written as

(M/P)d = L(i,Y).
As the textbook suggests, one specific money demand function that fits U.S. data fairly will is 

(M/P)d = (1/i)1/10 ( Y.
Use a calculator to complete the following table:

	Nominal Interest Rate i
	(1/i)1/10
	Real Output Y
	Real Money Demand (M/P)d

	0.12 (= 12%)
	
	100
	

	0.08
	
	100
	

	0.05
	
	100
	

	0.03
	
	100
	

	0.01
	
	100
	


b. Plot the preceding points on a graph.  Place the nominal interest rate on the vertical axis and the demand for real money balances on the horizontal axis.  Draw a curve connecting these points.  Try your best to sketch the graph to scale.  

c. Now assume that real output Y increases to 150.  Use a calculator to complete the following table:

	Nominal Interest Rate i
	(1/i)1/10
	Real Output Y
	Real Money Demand (M/P)d

	0.12 (= 12%)
	
	150
	

	0.08
	
	150
	

	0.05
	
	150
	

	0.03
	
	150
	

	0.01
	
	150
	


d. Plot the points from columns 1 and 4 on the same graph that you sketched for part b, and draw a curve connecting these points.  What happens to this money demand curve when real output rises?  

_1218114343.unknown

_1218116505.unknown

