Economics 3510

Macroeconomic Theory and Policy

Problem Set #5
1. (National Saving and Investment in a Small Open Economy)  In this exercise we discuss the effects of changes in national saving and investment in a small open economy if output is fixed at full employment.  
a. Suppose that the economy is described by the following set of equations.

Y = F(K,L) = 1200

Y = C + I + G + NX
C = 125 + 0.75((Y-T)

I = 200 - 10(r
G = 150

T = 100

If the real interest rate were equal to 10 percent (r = 10), then:

C = _______________________________

I = ________________________________

NX = ______________________________

Trade surplus = ______________________

Disposable income = __________________

Private saving = ______________________

Public saving = _______________________

National saving = _____________________

S – I = ______________________________

Net capital outflow = __________________

b. Sketch the investment and saving schedules and label them I1 and S1.  Label the initial equilibrium point A.  Remember to label the axes and try to depict the slopes and intercepts as accurately as you can.   

c. Now suppose that government purchases rose by 100 to 250.  If Y remained equal to 1200, this would shift the national saving curve to the (left/right) by __________.  The investment curve would shift (left/not at all/ right).  Sketch the new curve(s) on the same graph you sketched for part b.  Label the new curves I2 and S2.   

d. If this economy were a closed economy, investment would always have to equal saving.  Thus, when saving fell to __________ in part c, investment would also fall to __________.  This would be accomplished by an increase in r to _______ percent.  Label the new equilibrium for this closed economy point B.

e. Now, suppose this is a small open economy and the world real interest rate r* remains equal to 10 percent both before and after the increase of 100 in government purchases.  Thus, investment remains equal to __________.  Following the increase in domestic government purchases, net capital outflow S – I changes to __________.  Consequently, the trade surplus NX will change to __________.  The change in net capital outflow indicates that domestic purchases of foreign assets minus foreign purchases of domestic assets will (rise/fall) by __________.      

f. In the closed economy, a reduction in national saving leads to a(n) (increase/decrease) in the real interest rate and a(n) (increase/decrease) in investment.  In a small open economy, however, a reduction in national saving (raises/does not change/lowers) the real interest rate.  Consequently, investment (increases/does not change/decreases).  Instead, policies that decrease saving push net capital outflow (up/down) and the trade balance toward (surplus/deficit).  

g. Now suppose that we start again at G = 150, I = I1, S = S1, and the world real interest rate r* = 10 percent.  If domestic investment in this small open economy rose by 50 at every level of the real interest rate, the investment curve would shift to the (right/left) by 50, while the national saving curve would shift (right/not at all/left).  Sketch the new curve(s) and label them I3 and S3.  As a result of the increase in domestic investment, net capital outflow would now equal __________, while the trade surplus would now equal __________.  

h. Finally, suppose we start again at point A and the world real interest rate rises to 15 percent.  This may have occurred as a result of a decline in world saving.  Consequently, investment would now equal __________.  (Note that this represents a movement along I1 rather than a shift in the curve.)  National saving would (increase/not change/decrease).  Consequently, net capital outflow S – I would now equal __________, while the trade surplus NX would equal __________.    

2. (The Real Exchange Rate)  In this exercise we allow the price levels in different countries to grow at different rates.  We then show how these changes, along with changes in the nominal foreign exchange rate, are incorporated into the real exchange rate, and we illustrate its effects on net exports.  
a. Suppose that the United States now experiences 20 percent inflation while Germany’s price level remains constant.  As a result the price of IBM computers in the United States rises to $12,000 while the price of Siemens computers remains equal to 15,000 euros.  Complete the following table:

	Nominal Foreign Exchange Rate (euros per dollar)
	Price of IBM Computer in the U.S.
	Price of IBM Computer in Germany
	Price of Siemens Computer in Germany
	Price of Siemens Computer in U.S.

	1.5
	$10,000
	
	15,000 euros
	

	1.5
	$12,000
	
	15,000 euros
	


b. Before U.S. inflation, at an initial nominal exchange rate of 1.5 euros per dollar, the price of the IBM computer was (greater than/equal to/less than) the price of the Siemens computer in both Germany and the United States.  After the U.S. price level rises by 20 percent, however, the price of the IBM computer becomes (greater than/equal to/less than) the price of the Siemens computer in both countries.  Consequently, U.S. net exports would (increase/not change/decrease).  

c. Now suppose that at the same time the nominal exchange rate falls to 1.25 euros per dollar.  Complete the following table:

	Nominal Foreign Exchange Rate (euros per dollar)
	Price of IBM Computer in the U.S.
	Price of IBM Computer in Germany
	Price of Siemens Computer in Germany
	Price of Siemens Computer in U.S.

	1.5
	$10,000
	
	15,000 euros
	

	1.25
	$12,000
	
	15,000 euros
	


Note that the percentage change from 1.25 euros to 1.50 euros is __________ percent, while the percentage change from $10,000 to $12,000 is __________ percent.  Therefore, if the nominal foreign exchange rate decreases by the same proportion as the domestic price level increases (holding the foreign price level constant), the price of the IBM computer will (increase above/ remain equal to/decrease below) the price of the Siemens computer in both countries.  Hence, net exports would (increase/not change/decrease).  
d. Whereas the nominal exchange rate indicates the amount of foreign currency a domestic resident gets (or a foreigner gives up) for one unit of domestic currency, the real exchange rate indicates the amount of foreign goods and services a domestic resident gets (or a foreigner gives up) for one equivalent domestic good or service.  If you sell one American good, you get $P, where P is the domestic price level.  To buy German goods you must trade these $P into euros at the nominal foreign exchange rate of e, for example, 1.5 euros/$1.  These 1.5(P euros will then buy 1.5((P/P*) foreign (German) goods, where P* equals the foreign (German) price level.  The real exchange rate ( is the number of foreign goods one can buy with one domestic good.  Thus, 

( = 1.50 ( (P/P*) = e ( (P/P*)
Use this formula to complete the following table:

	Nominal Foreign Exchange Rate (euros per dollar)
	U.S. Price Level
	German Price Level
	Real Foreign Exchange Rate

	1.0
	$10,000
	15,000 euros
	

	1.5
	$10,000
	15,000 euros
	

	1.25
	$12,000
	15,000 euros
	

	1.5
	$12,000
	15,000 euros
	

	2.0
	$10,000
	15,000 euros
	


e. Reexamining parts a – d, we can see how net exports depend on the real foreign exchange rate.  As the real foreign exchange rate rises, U.S. exports will (increase/decrease), U.S. imports will (increase/decrease), and U.S. net exports will (increase/decrease).  Remember that the real foreign exchange rate increases whenever the nominal exchange rate (increases/decreases), the domestic price level (increases/decreases), or the foreign price level (increases, decreases).  
3. Consider an economy described by the following equations:

Y = C + I + G + NX
Y = 5000

G = 1000
T = 1000

C = 250 + 0.75((Y-T)

I = 1000 - 50(r
NX = 500 - 500((
r = r* = 5

a. In this economy, solve for national saving, investment, the trade balance, and the equilibrium real exchange rate.  

b. Suppose now that G rises to 1250.  Solve for national saving, investment, the trade balance, and the equilibrium real exchange rate.  Explain what you find.  

c. Now suppose that the world real interest rate rises from 5 to 10 percent.  (G is again 1000)  Solve for national saving, investment, the trade balance, and the equilibrium real exchange rate.  Explain what you find.   

4. In 2005, Federal Reserve Governor Ben Bernanke said in a speech: “Over the past decade a combination of diverse forces has created a significant increase in the global supply of saving—a global saving glut—which helps to explain both the increase in the U.S. current account deficit [a broad measure of the trade deficit] and the relatively low level of long-term real interest rates in the world today.”  Is this statement consistent with the small open economy model introduced in this chapter?  Explain and illustrate with the appropriate graphs when necessary.  You may assume for this problem that the United States is a small open economy.  
