Chapter 12[footnoteRef:1] [1: in notes] 

The Open Economy Revisited:

The Mundell-Fleming Model and the Exchange-Rate Regime

Chapter Objectives:

In this chapter you will learn:

· The Mundell-Fleming model
· (IS-LM Model for an open economy that includes international trade)

· Floating exchange rates 

· Causes of Interest Rate Differentials

· How to Derive the Aggregate Demand Curve for a Small Open Economy

Ch 12 - Reading[footnoteRef:2]  [2:  in notes] 


pp. 377-391

· Stop reading on page 391 – The Small Open Economy under Fixed Exchange Rates

pp. 399-402

· Start reading on p 399 – Section 12-4 Interest Rate Differentials

· Stop reading on page p.402 – International Financial Crisis:  Mexico 1994-1995

pp. 410-413

· Start reading on page 410 – Section 12-6 – From Short-Run to the Long-Run The Mundell Fleming Model and a Changing Price Level

· Stop reading on page 413 – Section 12-7 – 
A Concluding Reminder



Assumptions:
Small Open Economy (SOE)
· Canada is often referred to as a small open  economy (SOE); 
· A SOE buys and sells goods, services and financial assets from other economies
· But 
· has a negligible effect on world prices  and world interest rates 


Perfect Capital Mobility[footnoteRef:3] [3:  In notes] 

· Canadians have full access to world financial markets 
· and 
· People in the (ROW) have full access to the Canadian financial market



Perfect Capital Mobility Example
Suppose
· Interest rate in the ROW (r*) = 8 percent
· Interest rate in Canada (r) = 5 percent
· With full access to world financial markets, Canadian savers would prefer to: 

· (Buy/sell) (Canadian/foreign) assets that pay _____ percent) 

· buy foreign assests that pay 8 percet 

· Instead of Canadian assets (that pay 5 percent)
· There would be capital outflow)


Perfect Capital Mobility Example - continued

If Canadians buy foreign assets this means:
· Canadians lend to foreigners
· Or
· Foreigners borrow from Canadians

We would expect to see savers  see ltheir canadian assets and buy foreign assets instead 



Perfect Capital Mobility Example - continued

· The sale of Canadian assets forces Canadian borrowers to offer a more attractive interest rate

· Canadians would be expected to offer 
8 percent which is the same as the world interest rate


· Therefore the inequality in interest rates between Canada and the ROW cannot persist





Perfect Capital Mobility Example - continued
Suppose
· Interest rate in the ROW (r*) = 5 percent
· Interest rate in Canada (r) = 8 percent

· With full access to world financial markets, Canadian borrowers would prefer to:

· (Borrow (from) foreigners at an interest rate of 5 percent

· Than from Canadians at an interest rate of 
8 percent
There would be capital (inflow




Perfect Capital Mobility Example - continued[footnoteRef:4] [4:  When Canadians lend money they are buying foreign assets (i.e. bonds) and foreigners are borrowing from Canadians as mentioned above.  Foreigners would also to pay back the bonds’ face value upon maturity along with a  lower interest (5 percent)] 


· In order to find someone whom to lend money, Canadian savers would have to offer to lend their savings at 5 percent, the world interest rate


Before we describe the components of the Mundell Fleming Model, let’s review the exchange rate:

Nominal Exchange Rate (e)
· Number of units of foreign currency that can be purchased with 1 unit of domestic currency


Example:

· If the exchange rate is 80 yen per dollar this means that 80 Japanese yen can be purchased with one Canadian dollar 


Currency Cross Rate Table[footnoteRef:5] [5:  in notes] 


Click on the link below for a currency cross rate table that lists the currencies of several different countries

Currency Cross Rate Table:
·  http://www.bloomberg.com/markets/currencies/cross-rates/l


Appreciation
· The exchange rate changes, so that a dollar buys (more) foreign currency


Depreciation
· The exchange rate changes, so that a dollar buys less foreign currency



Floating Exchange Rate or flexible 
· Assume the exchange rate (e) is a floating exchange rate 
· In a system of floating exchange rates, 
e is allowed to fluctuate in response to
· changing economic conditions 


Diagram 1:  
Equilibrium in the Foreign Exchange MarketAs we move up the vertical axis the nominal exchange rate 
depreciates)

e


S




90 yen per $ dollar





80 yen per $







D



Quantity of Canadian Dollars

Q*



· Foreign Exchange Market

· S –  Supply of Canadian Dollars
· D – Demand for Canadian Dollars
· e -  Nominal Exchange Rate

· Foreigners (demand) Canadian dollars 
[bookmark: _GoBack]Canadians (supply) Canadian dollars in the market for foreign currency exchange 

Foreign Exchange Market – 

Example – An Increase in Imports

· If Canadian imports  increase
· There will be an (increase/decrease) in the (demand/supply) of Canadian dollars  
· The _____ curve will shift  (right/left) from _____ to _______
· e0 (appreciates/depreciates)


Diagram 2:  
An Increase in Supply of Canadian Dollars
e


S0









e0






D



Quantity of Canadian Dollars

Q0




Foreign Exchange Market – [footnoteRef:6] [6:  Review this section – skip to page 12-35] 


Example – An Increase in Exports

· If Canadian exports increase this causes:

· An (increase/decrease) in the (demand/supply) for Canadian dollars 

· A (leftward/rightward) shift in the (demand/supply) curve from 

· (S0 to S1/D0 to D1)
· e0 (appreciates/depreciates)

Diagram 3:  
An Increase in Demand for Canadian Dollars
e
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Diagram 3:  

An Increase in Demand for Canadian Dollars
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In Class Question
A decrease in imports causes a _________ in the foreign exchange market:

a) A decrease in supply of foreign dollars 
b) An increase in the supply of Canadian dollars 
c) A decrease in the supply of Canadian dollars
d) An increase in demand for foreign dollars


Mundell-Fleming Model:
Assumptions:
· Prices are ______
· so 
· Domestic and foreign inflation equals _______

· This makes the nominal exchange rate (greater than/less than/equal to) the real exchange rate



Real Exchange Rate [footnoteRef:7][footnoteRef:8][footnoteRef:9] [7:  In notes]  [8:  P – domestic price	P* – foreign price]  [9:  Real exchange rate discussed on page 148 text] 


Real 		=	Nominal		x 	Ratio of
Exchange		Exchange			Price
Rate			Rate				Levels

		=		e				x	P/P*



Mundell-Fleming Model:[footnoteRef:10]  [10:  In notes] 


Consists of Three Components:

· Y = C (Y-T) + I (r) + G + NX (e) 	IS*

· M/P = L(r, Y)						LM*

· r = r*


Goods Market and the IS* Curve
· Y = C (Y-T) + I (r*) + G + NX (e) 	IS*

· _______ are added to the goods market

· IS* curve is now the combination of the ______ _____ and _____ consistent with 
goods-market equilibrium

· Use the notation IS* to show that _______________________________


Goods Market and the IS* Curve – continued
Example:
Net Exports and e: 
· Suppose e rises
· This means that imports (rise/fall) 
· and
· Exports (rise/fall)
· Therefore net exports (increase/decrease)
· So
· Net exports depend (positively/negatively) on e
· See Diagram


12-16




An increase in e (raises/lowers) net exports 
Net Exports Schedule
e
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Net Exports, NX
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Deriving the IS* CurveThe IS* curve is derived from the ___ ______ schedule
A 	 in NX
Causes the PE line to shift (up/down) and lowers Y

AE
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The IS* curve 
Summarizes these  changes in goods market equilibrium
Y2
Y1
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LM Curve (LM*)
· Recall the equation for the LM curve
· M/P = L (r*, Y)					LM*
· The LM* curve is ________ because the exchange rate does not enter into the LM curve equation
· Given the world interest rate, the LM* equation determines ______ _______, regardless of the exchange rate
· Diagram on the next page will make these points clearer

The LM* CurveLM

r
The _____ ____ equilibrium condition


Determine the level of ________
And the ______ _________ ___
LM*
Y
r = r*
Y
e


Goods Market and Money Market Equilibrium 
Occurs where:

· _____* 

· and 

· _____* curves intersect

· Note:

· In a small open economy (SOE) the interest rate is ____ and the exchange rate can ____ 

Goods Market and Money Market Equilibrium 
(The model on a Y-e graph)



IS*
Y
e
Y

LM*

In Class Questions:

Question One
Why do we use the * notation in the equations for the IS curve and LM curves respectively (i.e. IS* and LM*) in the Mundell Fleming model?

Question Two
What two conditions determine the level of income along the LM* curve?




The Mundell-Fleming Model on a Y-r Graph


· So far we have seen the model on a ____ graph

· Let’s briefly focus on the model on a ___ graph

· After this brief discussion of the Y-r graph, we will limit our analysis to a Y-e graph only


Mundell-Fleming Model on a Y-r Graph

· In a small open economy the position of the 
IS curve depends on the ______ ________

· The _______ _______ adjusts to ensure that the IS curve crosses the point where the 
LM curve intersects the horizontal line that represents the world interest rate r*

· See graph next page
· 

Mundell-Fleming Model on a Y-r Graph[footnoteRef:11] [11:  In notes] 
r

Y
LM
IS (e)
r = r*

Mundell-Fleming Model on a Y-r Graph 
Let’s see why this is true:
· Assume the IS Curve is drawn for a given value of the exchange rate, (say, $0.80 (U.S.) per Canadian dollar) 
· If the exchange rate rises to ________ per Canadian dollar  Canadian goods are _____ expensive for foreigners relative to foreign goods
· This ______ net exports
· So, an (depreciation/appreciation) of the dollar shifts the IS curve to the left


Mundell-Fleming Model on a Y-r Graph
r = r*
r

Y
LM
IS (e)

Also,
· The exchange rate adjusts so that all three curves intersect at the same point
· Suppose the domestic interest rate was _____ the world interest rate
· Therefore, investors would want to ___ Canadian financial assets
· In the process they would ____ ___ the value of the Canadian dollar
· The IS curve would shift to the ____ until the domestic interest rate equalled the world interest rate



Mundell-Fleming Model on a Y-r Graph
IS (e)1
IS (e)2

World Interest Rate
Domestic Interest Rate
r = r*
r

Y
LM

Practice:[footnoteRef:12] (go to page 77) [12:  Skip to page 77] 

Now you try the opposite scenario:[footnoteRef:13]  [13:  Answers will be provided in the complete notes
] 

Mundell-Fleming Model on a Y-r Graph
Conversely:
· If the exchange rate falls to $0.70 (U.S.) per Canadian dollar that makes Canadian goods (less/more) expensive for foreigners 
· This  (increases/decreases) net exports
· Therefore, an (appreciation/depreciation) of the dollar shifts the IS curve to the (left/right)
· (See Graph)

Mundell-Fleming Model on a Y-r Graph
r = r*
r

Y
LM
IS (e)1

Also,
· The exchange rate adjusts so that all three curves intersect at the same point
· Suppose the domestic interest rate was below the world interest rate
· Therefore, investors would want to buy (foreign/Canadian) financial assets
· In the process they would (buy/sell) Canadian dollars 
· This would cause the Canadian dollar to (appreciate/depreciate)
· The IS curve would shift to the (left/right) until the domestic interest rate equals the world interest rate



Mundell-Fleming Model on a Y-r Graph

IS (e)2

Domestic Interest Rate
World Interest Rate
r = r*
r
Y
LM
IS (e)1

Now Let’s Do Some Policy Analysis[footnoteRef:14]  [14:  In notes] 

*Remember this is the graph we will use from now on 
Goods Market and Money Market Equilibrium 
(The model on a Y-e graph)

Y
e
IS*
Y

Equilibrium Exchange Rate
Equilibrium Income
LM*

Small Open Economy under Floating Exchange Rates[footnoteRef:15] [15:  In notes] 

· Let’s Consider Three Policies that Can Change Equilibrium in the Model:

· Fiscal Policy

· Monetary Policy

· Trade Policy


A Fiscal Expansion under Floating Exchange Rates

· Consider a fiscal expansion under floating exchange rates

· An increase in government spending or a tax cut shifts the IS* curve to the (right/left) from IS*1 to IS*2

· When the IS* curve shifts _____ this causes the exchange rate to (appreciate/depreciate) but has no effect on ____________

· See graph

A Fiscal Expansion under Floating Exchange Rates
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A Fiscal Expansion under Floating Exchange Rates

· More detailed explanation of why there is no effect on income

· When the fiscal expansion occurs and IS* shifts right, income may rise temporarily

· However the increase in income increases ______ _________

· Because money demand has increased this raises the ______ interest rate (r) above the ______ interest rate (r*)


· When r > r* there will be capital (inflow/outflow)

· Since, foreign investors will want our assets

· This causes the exchange rate to (appreciate/depreciate)

· An exchange rate ________ will cause net exports to (rise/fall)

· The ______ in net exports exactly offsets the effects of the expansionary fiscal policy on income


A Monetary Policy under Floating Exchange Rates

· Monetary policy is _____ ______under floating exchange rates

· An increase in the money supply shifts the 
LM* curve (right/left) from LM*1 to LM*2

· This causes income to (rise/fall) and the exchange rate to (rise/fall)

· In the new equilibrium the curves intersect at r* and a higher level of Y

· See graph


A Monetary Policy under Floating Exchange Rates

Y1
e
IS*
Y

LM*

A Monetary Policy under Floating Exchange Rates

Here is a more detailed explanation:

· Monetary policy influences ______ in an open economy just as it does in a closed economy

· However, the ______ ______ ______is different

· In a closed economy an increase in the money supply increases spending because it lowers the _______ ______ and stimulates __________




Monetary Policy under Floating Exchange Rates

· In an open economy the interest rate can’t stimulate investment because the interest rate is _______ by the world interest rate


A Monetary Policy under Floating Exchange Rates

· Thus, as soon as an increase in the money supply puts downward pressure on the domestic interest rate, __________________
· ____________________________________________________

· So Canadians have to offer an interest rate that is _______ to that in the rest of the world[footnoteRef:16] [16:  Review perfect capital mobility in the notes if you want to go over this
] 




A Monetary Policy under Floating Exchange Rates
There is also another effect:

· When capital flows out of the economy, foreigners (buy/sell) Canadian assets in exchange for (foreign/Canadian) dollars and 
· buy foreign dollars in order to purchase foreign assets

· This increases the (demand/supply) of Canadian dollars and causes the exchange rate to (appreciate/depreciate)


A Monetary Policy under Floating Exchange Rates

There is also another effect:
· A _______ of the exchange rate causes exports to (rise/fall) and imports to (rise/fall), so net exports (increase/decrease)

· The rise in net exports raises _______
· So, in a small open economy, monetary policy influences income by altering the ______ _____ rather than the _______ ________


In Class Question:

Is a fiscal expansion effective under floating exchange rates in the Mundell-Fleming model?

In other words if there is an increase in G or a cut in taxes, does this have any effects on equilibrium income Y?



A Trade Restriction under Floating Exchange Rates[footnoteRef:17] [17:  Here is an interesting video on how Brazilian wine producers in Brazil want a tariff on imported wines to protect the Brazilian wine industry

http://www.reuters.com/article/2012/06/13/us-brazil-trade-wines-idUSBRE85C1AP20120613] 


· Suppose the government reduces the demand for imported goods by imposing an _____ _____ or a ________

· This will cause net exports to (rise/fall) and the net export schedule shifts (right/left) 

· See graph next page



A Trade Restriction under Floating Exchange RatesA Shift in the Net Export Schedule




NX2
NX1
Net exports, NX
e

A Trade Restriction under Floating Exchange Rates
(IS* curve)[footnoteRef:18] [18:  This example is similar to a fiscal expansion
] 


· When the net exports schedule shifts right, this (increases/decreases) planned expenditures and the IS* curve shifts to the (right/left)

· Because the LM* curve is vertical, the trade restriction raises the exchange rate but does not affect ________

· See graph next page


A Trade Restriction under Floating Exchange Rates
Trade restriction             NX __  and Y __temporarily
So Md __   and  raises r, so r > r*
if r > r* then e__
this causes NX  
so no effect on Y
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An Increase in World Interest Rates under Floating Exchange Rates [footnoteRef:19] [19:  in notes] 


· To understand how an increase in world interest rate affects income in the model let’s first review Figure 12-5 

· Recall Figure 12-5 showed the relation between the LM Curve  and the LM* Curve




The LM* Curve[footnoteRef:20] [20:  in notes] 
LM
r 

The money market equilibrium condition


Determine the level of income
And the world interest rate
LM*
Y
r = r*
Y
e


Factors that Cause World Interest Rates to Rise:
· A (rise/fall) in investment demand 

· A (rise/fall) in world saving

· Anything that (increases/decreases) the worldwide demand for goods in the short run with fixed prices
· Or
· Anything that (increases/reduces) the worldwide supply of money 

An Increase in World Interest Rates under Floating Exchange Rates 

· If the world interest rate (r*)rises, this means that Canadian interest rates must _____ ____ ____ since the law of one price operates in world bond markets so (r = r*)

· In the diagram this is shown by an upward shift in the __________

· This causes the LM* curve to shift to the (left/right)

· See graph


The LM* Curver 
LM



e
LM*2
Y2

Y1
LM*1
r = r*2
r = r*1
Y
Y


An Increase in World Interest Rates under Floating Exchange Rates 

· A more detailed explanation of why the LM* curve shifts to the right:

· The LM*curve shifts to the right because the higher interest rate (increases/reduces) money demand

· Since the supply of real balances M/P is ____ the higher interest rate leads to an excess (demand/supply) of real balances. 


An Increase in World Interest Rates under Floating Exchange Rates 

· To restore equilibrium in the money market,
_______ must rise

· This increases the demand for money until there is no longer an excess supply


An Increase in World Interest Rates under Floating Exchange Rates 

· If there is a rise in world interest rates, the 
IS* curve also shifts

· The IS* curve shifts to the (right/left) because the higher interest rate causes investment  I(r*) to (rise/fall)

· The shifts of the LM* and IS* curves are shown by a movement from point A to B 

· See graph


An Increase in World Interest Rates under Floating Exchange Rates 
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The Mundell-Fleming Model – 
Summary of Policy Effects
	
	Exchange Rate Regime

	
	Floating

	
	Impact On

	Policy/World Event
	Y
	e
	NX

	Fiscal Expansion
	0
	
	

	Monetary Expansion
	
	
	

	Import Restriction
	0
	
	0

	Higher interest rates
	
	
	




In Class Question: 
Describe why the LM* curve shifts right when the world interest rate rises.  Assume a floating exchange rate.


Interest Rate Differentials

· Sometimes r ≠ r*

· Two Reasons  




Interest Rate Differentials
Country Risk 

· Country risk is greater in countries with _____ _________ because investors perceive a risk that their loans might not be repaid

· Investors must be compensated for this risk 

with ______ ______ _______

· 

Interest Rate Differentials

Expected Changes in the Exchange Rate 

· Suppose people expect the Mexican peso will _____ ____ _____ relative to the U.S. dollar

· Then loans made in pesos will be repaid in (more/less) valuable currency than loans made in dollars

· To compensate for this expected fall in the Mexican currency, the interest rate in Mexico will be (higher/lower) than the interest rate in the United States

Components of Mundell-Fleming Model with Interest Rate Differentials
Interest rate in a small open economy is determined by the world interest rate plus a risk premium θ
· r = _________________ 

Equations for IS* and LM* revised as follows:
· Y = C (Y-T) + I (____ ) + G + NX (e) 	IS*

· M/P = L(_____, Y)						LM*

Example using Interest Rate Differentials
· Suppose political turmoil causes a country’s risk premium θ to rise

· This causes the domestic interest rate r to (rise/fall)

· This has two effects:
· First
· Higher interest rate causes IS* to shift (left/right) because investment spending is (increased/reduced)
· 

Example using Interest Rate Differentials

Second

· The LM* curve shifts right because a higher interest rate (increases/reduces) money demand[footnoteRef:21] [21:  Remember if money demand falls and the money supply is fixed, then income has to rise to increase money demand back to equal money supply] 


· This causes income to (rise/fall) for a given level of the money supply

· These shifts cause e to (appreciate/depreciate)

· If e ______ net exports will rise and income will rise

An Increase in the Risk Premium 

LM1*
e
Y



e2
e1
IS2*

IS1*

Y2
Y1

Example using Interest Rate Differentials

· Model assumes that although higher interest rates depress investment, the depreciation of the currency stimulates net exports by 

___________________

· As a result, aggregate income (rises/falls)


In Class Question

State two reasons why interest rate differentials can exist between two different countries.


From the Short Run to the Long Run:  
Mundell-Fleming Model with a Changing Price Level

· So far we have used the Mundell-Fleming model to study the small open economy in the short run when the price level is _____

· Now we allow the price level to vary

· Doing so, will show how the Mundell-Fleming model provides a theory of the _____ _______ curve in a small open economy

From the Short Run to the Long Run:  
Mundell-Fleming Model with a Changing Price Level

· This means that now the real exchange rate 

· (		=		e				x	P/P*)

· and 

· the nominal exchange rate (e) are __________

From the Short Run to the Long Run:  
Mundell-Fleming Model with a Changing Price Level
· The following are the equations of the 
Mundell-Fleming Model

· Y = C (Y-T) + I (r*) + G + NX (e) 	IS*


· M/P = L(r*, Y)						LM*

· 		=		e				x	P/P*



From the Short Run to the Long Run:  
Mundell-Fleming Model with a Changing Price Level
IS* Curve

· Also note in the goods market:

· ___________________________

· This means that net exports depend on the _____ exchange rate now that prices vary


From the Short Run to the Long Run:  
Mundell-Fleming Model with a Changing Price Level
Now we study what happens when the price level falls:

· As the price level falls, the real money supply rises and LM* shifts (rightward/leftward)

· Equilibrium in the IS-LM* diagrams is attained at the higher level of _______

· Therefore, the aggregate demand curve slopes downward as before

· See graph


Mundell-Fleming as a Theory of Aggregate Demandε

Note the ___ exchange rate ___
is now on the ______ axis of the IS-LM* graph
LM*(P2)
LM*(P1)
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Mundell-Fleming as a Theory of Aggregate Demand 
Also note:
· In the IS-LM model a higher real money supply is associated with lower interest rates leading to (higher/lower) investment

· Downward pressure on interest rates leads to a (appreciation/depreciation) of the real exchange rate from ε1 to ε2

· This in turn (raises/lowers) exports and (raises/lowers) imports and (raises/lowers) net exports


Short-Run to Long-Run Equilibria in a Small Open Economy
See graph next page

· Point ___ in both panels shows the equilibrium under the Keynesian assumption that the price level is fixed at P1

· Point ___ shows the equilibrium under the classical assumption that the price level adjusts to maintain income at its natural rate


Mundell-Fleming as a Theory of Aggregate Demandε
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Also[footnoteRef:22]: [22:   In notes] 

· Point K is a short-run equilibrium because it assumes a fixed price level (P1)

· At P1,  the demand for goods and services is too low to keep the economy producing at its natural level

· Over time, low demand causes the price level to fall

· The fall in the price level raises real money balances, shifting the LM* curve to the right


Continued[footnoteRef:23] [23:  In notes] 

· The real exchange rate depreciates so net exports rise

· Eventually the economy reaches point C, the long-run equilibrium

· In conclusion, the levels of income at point K and point C are both of interest

· Central focus of the chapter has been on how policy influences point K the short-run equilibrium


In Class Question 
If

· Canadian wheat sells for $200 per tonne
· French wheat sells for 1600 francs per tonne
· and
· Nominal exchange rate is 4 francs per dollar
· Calculate the real exchange rate
· 		=		e				x	P/P*





What is the real exchange rate?

Real Exchange Rate (e) =
· 		=		e				x	P/P*


In Class Question
If the price level falls to $100 per tonne of Canadian wheat and the foreign price level and nominal exchange rate stay the same, the new real exchange rate  is:

a) 0.5
b) 1
c) 0.25
d) 0.80

