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Lecture 6 
 
Chapter 11:  Equilibrium in the goods and money markets 
 
The Great Depression caused many economists to question the validity of classical 
economic theory. They believed they needed a new model to explain such a 
pervasive economic downturn and to suggest that government policies might ease 
some of the economic hardship that society was experiencing. 

In 1936, John Maynard Keynes wrote The General Theory of Employment, 
Interest, and Money. Keynes proposed a new way to analyse the economy, which he 
presented as an alternative to the classical theory. 

Keynes proposed that low aggregate demand is responsible for the low 
income and high unemployment that characterize economic downturns. He criticized 
classical theory for assuming that aggregate supply alone determines national 
income. 

 
The model of aggregate demand, called the IS-LM model, is the leading 
interpretation of Keynes’s theory. The goal of the model is to show what determines 
national income for a given price level. 
 There are two parts of the IS-LM model, the IS curve and the LM curve. IS 
stands for “investment” and “saving”, and it represents what going on in the market 
for goods and services. LM stands for “liquidity” and “money” and it represents what’s 
happening to the supply and demand for money. 
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Lecture 7 
 
The goods market and the IS Curve 
− The interest rate influences both investment and money demand, it is the 

variable that links the two parts of the IS-LM model. 
− The model shows how interactions between these markets determine the 

position and slope of the aggregate demand curve, and therefore, the level of 
national income in the short run. 
 

I. The Keynesian Cross 
− In the General Theory of Money Keynes proposed that an economy’s total 

income was, in the short run, determined largely by the desire to spend by 
households, firms, and the government.  The more people want to spend, the 
more goods and services firms can sell.  The more firms can sell, the more 
output they will choose to produce and the more workers they will choose to 
hire. Keynes believed that the problem during recessions and depressions, 
was inadequate spending.  The Keynesian cross is an attempt to model this 
insight. 

− The Keynesian cross shows how income Y is determined for given levels of 
planned investment I and fiscal policy G and T. We can use this model to 
show how income changes when one of the exogenous variables change. 
Actual expenditure is the amount households, firms and the government 
spend on goods and services (GDP). Planned expenditure is the amount 
households, firms, and the government would like to spend on goods and 
services. 
 
The economy is in equilibrium when:  
 

Actual Expenditure = Planned Expenditure  
Y = E  

 
− The 45-degree line (Y=E) plots the points where this condition holds. 

With the addition of the planned-expenditure function, this diagram becomes 
the Keynesian cross. 

 
Increase in government purchases 
• Because government purchases are one component of expenditure, higher 

government purchases result in higher planned expenditure, for any given level 
of income. 

• An increase in government purchases of DG raises planned expenditure by that 
amount for any given level of income. The equilibrium moves from A to B and 
income rises. Note that the increase in income Y exceeds the increase in 
government purchases DG. Thus, fiscal policy has a multiplied effect on income. 
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Fiscal Policy and the Multiplier: Government Purchases 
• The multiplier shows that the change in demand for output (Y) will be larger than 

the initial change in spending. 
• When there is an increase in government spending (∆G), income rises by ∆G as 

well.  The increase in income will raise consumption by MPC × ∆G, where MPC 
is the marginal propensity to consume.  The increase in consumption raises 
expenditure and income again.  

• The second increase in income of MPC × ∆G again raises consumption, this 
time by MPC × (MPC × ∆G), which again raises income and so on. 

• So, the multiplier process helps explain fluctuations in the demand for output. 
 

Initial Change in Government Purchases =   ∆G 
First Change in Consumption = MPC × ∆G 

Second Change in Consumption = MPC2 × ∆G 
Third Change in Consumption = MPC3 × ∆G 

. 

. 

. 
 

∆Y = (1+ MPC + MPC2 + MPC3 +...+)∆G 

 
. 
. 
. 
 

 
 . 

. 

. 
 

 
 

The government – purchases multiplier 
∆Y
∆G

=1+ MPC + MPC2 + MPC3 + ...

∆Y
∆G

= 1
1− MPC

 

 
The tax multiplier 

∆Y
∆G

= −MPC
1− MPC

 

 
II. The Interest Rate, Investment, and the IS Curve 

− level of Planned Investment  
I = I (r) 

− The IS curve summarizes the relationship between the interest rate and 
the level of income. It combines the interaction between I and Y 
demonstrated by the Keynesian cross. Because an increase in the interest 
rate causes planned investment to fall, which in turn causes income to fall, 
the IS curve slopes downward. 
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The IS curve shows the combinations of the interest rate and the level of 
income that are consistent with equilibrium in the market for goods and 
services. The IS curve is drawn for a given fiscal policy. Changes in fiscal 
policy that raise the demand for goods and services shift the IS curve to 
the right. Changes in fiscal policy that reduce the demand for goods and 
services shift the IS curve to the left. 

 
The Money Market and the LM Curve 
The theory of liquidity preference suggests that a higher interest rate lowers the 
quantity of real balances demanded, because r is the opportunity cost of holding 
money. The supply and demand for real money balances determine the interest rate. 
At the equilibrium interest rate, the quantity of money balances demanded equals 
the quantity supplied. 
 

 
Money Market Equilibrium  

L(r ) = M
P

 

           Money Demand = Real Money Balances   
 

I. Real Money Demand 
M
P









d

= L(r,Y)  

 
The quantity of real money balances demanded is negatively related 
to the interest rate (because r is the opportunity cost of holding money) and positively 
related to income (because of transactions demand). 
 

Reduction in Money Supply:  −∆ M
P
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Price level is fixed, reduction in the money supply decreases the supply of real 
balances.  
The equilibrium interest rate rises. 
 
Deriving the LM curve 
 

 
 
An increase in income raises money demand, which increases the interest rate; this 
is called an increase in transactions demand for money.  The LM curve summarizes 
these changes in the money market equilibrium. 
  
 
 
 
 
 
 
 
Shifting the LM curve 
 

 
 
A contraction in the money supply raises the interest rate that equilibrates the money 
market. It’s because a higher interest rate is needed to convince people to hold a 
smaller quantity of real balances. As a result of the decrease in the money supply, 
LM shifts upward. 
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The IS – LM Model of Aggregate Demand 

 
 
The intersection of the IS curve (Y= C (Y-T) + I(r) + G) and the LM curve (M/P = L(r, 
Y)) determines the level of aggregate demand.   
The intersection of the IS and LM curves represents simultaneous equilibrium in the 
market for goods and services and in the market for real money balances for given 
values of government spending, taxes, the money supply, and the price level. 
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Lecture 8 
 
Chapter 12: The IS – LM Model 
 

− The IS – curve describes the relation between the interest rate i and 
aggregate income Y such that goods market is in equilibrium.  

− The intersections of the IS curve and the LM curve determines the level of 
national income, and the interest rate for a given price level. If the IS or LM 
curve shifts, the short-run equilibrium of the economy changes, and national 
income fluctuates.  

 
 

How Fiscal Policy Shifts the IS curve and Changes the Short-Run Equilibrium  
 

1. Consider an increase in government purchases  

As the government purchases increase the level of income will raise by ∆G
1− MPC

. 

The IS curve shifts to the right by ∆G
1− MPC

 which raises income and the interest 

rate.  
 
 
 
 
 
 
 
 
 

2. Consider a decrease in taxes of ∆T  

Decrease in taxes will raise the level of income by ∆T × MPC
1− MPC

 which raises 

income and the interest rate.  
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How Monetary Policy Shifts the LM Curve and Changes the Short – Run 
Equilibrium  

 
3. Consider an increase in money supply 

The LM curve shift downward and lowers the interest rate, which raises income.  
When the Central Bank increases the supply of money, people have more money 
than they want to hold at the prevailing interest rate. As a result, they start depositing 
this extra money in banks or use it to buy bonds. The interest rate r then falls until 
people are willing to hold all the extra money that the Central Bank has created. This 
brings the money market to a new equilibrium. The lower interest rate, in turn, has 
ramifications for the goods market. A lower interest rate stimulates planned 
investment, which increases planned expenditure, production, and income Y. 
 
 

 
 
 
 
 
 
 
 
 

− The IS-LM model shows that monetary policy influences income by changing the 
interest rate.   
 

− Monetary transmission mechanism is a process that studies how a monetary 
expansion induces greater spending on goods and services. 
 

 Policy Analysis with Macroeconomic Models 
The IS-LM model shows how monetary and fiscal policy influence the equilibrium 
level of income. The predictions of the model, however, are qualitative, not 
quantitative. The IS-LM model that shows that increases in government purchases 
raise GDP and that increases in taxes lower GDP. But, when economists analyse 
specific policy proposals, they must know the direction and size of the effect. 
Macroeconometric models describe the economy quantitatively, rather than just 
qualitatively. 
 
IS-LM as a Theory of Aggregate Demand 
 

I.  
 
 
 
 
 
 
 
 
 
An increase in the price level from P1 to P2 lowers real money balances and thus 
shifts the LM curve upward. The shift in the LM curve lowers income from Y1 to Y2. 
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Notice that r increased. Since r increased, investment will decrease, as it got more 
costly to take on various investment projects. This sets off a multiplier effect since 
−∆I  causes a− ∆Y . The −∆Y triggers −∆C as we move up the IS curve.  
 
 
 
 
 
 
 
 
 
This graph shows the aggregate demand curve 
summarizing this relationship between the price level and income – the higher the 
price level, the lower the level of income. 
 
 

II.  
IS-LM diagram   Aggregate supply-aggregate  
     demand diagram 

 
 
 
 
 
 
 
 
 
 
 

The short run and long run equilibria 
Suppose there is an increase in government purchases. This translates into a 
rightward shift of the IS and AD curves. 
− In the short run, we move along SRAS from point A to point B. 
− As the market clears, in the long – run, the price level will increase from P0 to P2. 

This increase in P decreases the value of real money balances, which translates 
into a leftward shift of the LM curve.  

 
The Great Depression  
− The spending hypothesis suggests that perhaps the cause of the decline may 

have been a contractionary shift of the IS curve.  
 

− The money hypothesis attempts to explain the effects of the historical fall of the 
money supply of 25 percent from 1929 to 1933, during which time 
unemployment rose from 3.2 percent to 25.2 percent. 

 

− Some economists say that deflation worsened the Great Depression. They argue 
that the deflation may have turned what in 1931 was a typical economic 
downturn into an unprecedented period of high unemployment and depressed 
income.  Because the falling money supply was possibly responsible for the 
falling price level, it could very well have been responsible for the severity of the 
depression 
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Case Study: The Financial Crisis and the Economic Downturn of 2008 and 2009 
 
In 2008, the economy experienced a financial crisis stemming mainly from the 20% 
fall in housing prices across the nation. This had four main repercussions: 

• Rise in mortgage defaults and house foreclosures 
• Large losses at the various financial institutions that owned Mortgage-backed 

securities 
• Rise in stock market volatility, which led to a decline in consumer confidence 

In January 2009, President Barack Obama proposed to increase government 
spending to stimulate AD.  
 
 
The Pigou Effect  
In the IS-LM model, falling prices raise income. For any given supply of money M, a 
lower price level implies higher real money balances, M/P. An increase in real money 
balances causes an expansionary shift in the LM curve, which leads to higher 
income. 
Another way in which falling prices increase income is called the Pigou effect. In the 
1930s, economist Arthur Pigou pointed out that real money balances are part of 
household wealth. As prices fall and real money balances rise, households increase 
their consumption spending and the IS curve shifts to the right. 
 
Debt-Deflation Theory 
There are two theories to explain how falling prices could depress income rather than 
raise it. 

1. Debt-deflation theory, unexpected falls in the price level 
2. Effects of expected inflation 

 
Debt-deflation theory redistributes wealth between creditors and debtors. A fall in the 
price level raises the real amount of the debt. The impoverishment of the debtors 
causes them to spend less, and creditors to spend more. If their propensities to 
consume are the same, there is no aggregate effect. But, if debtors reduce more than 
the amount that creditors increase spending, the net effect on aggregate demand is a 
reduction. This contracts IS, and reduces national income. 
 
Expected Deflation in the IS-LM Model 
An expected deflation (a negative value of pe) raises the real interest rate for any 
given nominal interest rate, and this depresses investment spending.  The reduction 
in investment shifts the IS curve downward. The level of income and the nominal 
interest rate (i) fall, but the real interest rate (r) rises. 
 
 
 
 
 
 
 
 
 
 
 
Case Study: United States 
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− During the second half of the 1980’s, and especially in 1989 and 1990 the 
Saving and Loan crisis occurred. There were several bank failures and since the 
firms and banks have a long during relationship a lot of firms got into trouble. 
Every firms had to switch to another bank, which took a lot of time. Inevitably this 
led to a decrease in autonomous investment.  

I ↓ 
− August 1990 

 
Invasion by Iraq in Kuwait led to a fear of a new oil crisis. This caused the 
business and consumer confidence to decrease and IS curve shift to the left. 

I ↓,C↓ 
à Recession in 1990/1991 

 
− January/February 1991: First Gulf War 

After the war there was an increase in autonomous investment and 
consumption. 

 
I ↑,C↑ 

 
− Furthermore the Federal Reserve had decreased interest rate during the 

recession, which caused both, the IS-curve and LM-curve, shift to the right. 
Consequently in the second half of 1991 and 1992 the economy started to 
recover. 
 

− Reagan, Bush sr. 
Large government deficits and an increase in government debt 
 

− 1993: Beginning of first term of Clinton 
Clinton introduced a new deficit reduction program, which caused the 
government purchases to decrease, taxes to increase and the IS-curve to shift to 
the left 

G↓,T ↑ 
 

With the support from the Federal Reserve the interest rate was kept low and 
LM-curve shifted to the right. 
 

− 1993-2000: IT- revolution  
Autonomous investment went up, stock prices increased and caused a dot-com 
bubble and an increase in consumption. 
Furthermore the Federal Reserve kept the interest rate more or less constant, 
the IS- curve and the LM- curve shifted to the right which cause the economy to 
overheat.  
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Lecture 9 
 
− From 2000 onwards there was a decrease in autonomous investment and the 

bubble started to deflate. The consumption decreased and IS- curve shifted to 
the left.  
 

− 11.9.2001 
The autonomous investment went down as well as the consumption and IS-
curve shifted even more to the left à Recession in the first three quarters of 
2001 

 
− Bush jr.  

During this period the government spending went up and taxes decreased.  
Federal Reserve decreased the interest rate. The IS- curve and the LM- curve 
shifted to the right à Economic Recovery from the last quarter of 2001 
onwards. 
 

− 2002 – 2003  
Fiscal and monetary expansion occurred even though the consumption and 
investment were low.  

− 2004 – 2007 
Economic revival: Interest rates started to increase again and budget deficits 
declined a little bit. Increase in interest in 2006 caused the credit crisis, when the 
house market collapsed. 
 

− 2008 
In the first half of 2008 U.S. was hit by the oil crisis that slowed down the 
economy. People were afraid of recession causing the collapse of the 
investment and the consumer confidence. 

 
Case Study: Japan  
 
− 1980’s: overheated economy 

During the 1950’s and 1960’s there was a very strong growth that led to the 
wage of optimism about Japan’s economic future in 1980’s => bubble in the 
stock market. 
 Logically it was very cheap for firms to invest, they just needed to issue few 
more shares so the autonomous investment and consumption increased. IS- 
curve shifted to the right.   
 There was almost 40% more investment and 20% more consumption in 4-
year time. 

I ↑,C↑ 
 

− 1990 
Central Bank of Japan increased interest rate. People started to realize that the 
stock market was going to crash. 
Investment and Consumption went down. A lot of banks went bankrupt, because 
a lot of them had invested in shares. This led to less investment. IS- curve 
shifted to the left. Economy cooled down. 

I ↓,C↓ 
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− As the economy cooled down, the Bank of Japan decreased interest rate, but 
only scantily.  
After a while interest rate became almost 0 = liquidity trap 
 

− But the IS- curve was shifting far to the left, which notwithstanding the monetary 
expansion led to the deflation.  
Profits decreased as well as the autonomous investment. 
 

− The Bank of Japan can’t stimulate the economy anymore by decreasing the 
interest rate, because i is almost 0. The only thing is to generate very low 
interest rate by generating inflation (printing money to buy government bonds). 

 
r = i −ε  
if i ≈ 0  
then 

r = −ε  
 

− From 2003 onwards, the economy started to recover.  
o Banking sector largely cleared up 
o Loss making firms closed 
o Deflation became about 0% 
o There was a strong economic growth in China which affected the 

export growth in Japan  
 

− 2008 – 2009  
During 2008 and 2009 Japan got severely hit by the Great Recession.  
In 2009 budget deficits reached almost 9%.  
In Japan there is over 20 year of economic misery.  
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Lecture 10 
 

Chapter 13: The Mundell – Fleming Model  
 
This model is a close relative of the IS-LM model; both stress the interaction between 
the goods market and the money market. Price levels are fixed, and both show short-
run fluctuations in aggregate income. The Mundell – Fleming Model assumes an 
open economy in which trade and finance are added; the IS-LM assumes a closed 
economy.  
 

 
 

This model makes one important and extreme assumption: the economy being 
studied is a small open economy and there is perfect capital mobility, meaning 
that it can borrow or lend as much as it wants in world financial markets, and 
therefore, the economy’s interest rate is controlled by the world interest rate, 
mathematically denoted as r = r*. 
 
 
Floating Exchange Rates 

 

Under a system of floating exchange rates, the exchange rate is set by market forces 
and is allowed to fluctuate in response to changing economic conditions. 
The exchange rate e, adjusts to achieve simultaneous equilibrium in the goods 
market and the money market. When something changes that equilibrium, the 
exchange rate is allowed to adjust to a new rate. 
 

− Building the Mundell – Fleming Model  
The Small Open Economy Under Floating Exchange Rates: 
 

IS* :Y = C(Y −T)+ I (r*)+ G + NX(e)

LM* : M
P

= L(r*,Y)
 

 
Assumption 1: The domestic interest rate is equal to the interest rate abroad 

r = r* 
Assumption 2: The price level is exogenously fixed since the model is used to 
analyse the short run ( P). This implies that the nominal exchange rate is 
proportional to the real exchange rate. 

The behaviour of an economy depends on the exchange rate regime it adopts – 
floating or fixed 
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Assumption 3: The money supply (M ) is also set exogenously by the CB. 
Assumption 4: Our LM* curve will be vertical because the exchange rate does not 
enter into our LM* equation. 
 

− The IS* - curve  
The IS* curve slopes downward because a higher exchange rate reduces net exports 
(since a currency appreciation makes domestic goods more expensive to foreigners), 
which in turn, lowers aggregate income. 

 
 

− Deriving the Mundell – Fleming IS* curve 
An increase in the exchange rate lowers net exports, which shifts planned 
expenditure downward and lowers income. The IS* curve summarizes these changes 
in the goods market equilibrium. 
 

 
 
The LM curve and the world interest rate together determine the level of income. The 
LM* curve is vertical because the exchange rate does not enter into the LM* 
equation. 
Recall the LM* equation is: M/P = L (r*,Y) 
 
 
The LM Curve     The LM* Curve 

   
I. Expansionary Fiscal Policy 
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When income rises in a small open economy, due to the fiscal expansion, the interest 
rate tries to rise but capital inflows from abroad put downward pressure on the 
interest rate. This inflow causes an increase in the demand for the currency pushing 
up its value and thus making domestic goods more expensive to foreigners (causing 
a –DNX). The –DNX offsets the expansionary fiscal policy and the effect on Y. 
 
+∆G, or − ∆T ⇒ +∆e 

 
 

II. Expansionary Monetary Policy 
When the increase in the money supply puts downward pressure on the domestic 
interest rate, capital flows out as investors seek a higher return elsewhere. The 
capital outflow prevents the interest rate from falling.  The outflow also causes the 
exchange rate to depreciate, making domestic goods less expensive relative to 
foreign goods, and stimulates NX. Hence, monetary policy influences the e rather 
than r. 
 
+∆M ⇒ −∆e,+∆Y  

 
 

Fixed Exchange Rates 
Under a fixed exchange rate, the central bank announces a value for the exchange 
rate and stands ready to buy and sell the domestic currency at a predetermined price 
to keep the exchange rate at its announced level. Fixed exchange rates require a 
commitment of a central bank to allow the money supply to adjust to whatever level 
will ensure that the equilibrium exchange rate in the market for foreign-currency 
exchange equals the announced exchange rate. 
Most recently, China fixed the value of its currency against the U.S. dollar, which has 
resulted in a lot of tension between the two nations. 
 
 
 

− The Mundell – Fleming Model  
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I. Expansionary Fiscal Policy 

A fiscal expansion shifts IS* to the right. To maintain the fixed exchange rate, the Fed 
must increase the money supply, thus increasing LM* to the right.  
Unlike the case with flexible exchange rates, there is no crowding out effect on NX 
due to a higher exchange rate.   
 
+∆G, or − ∆T ⇒ +∆Y  

 
II. Expansionary Monetary Policy 

If the Fed tried to increase the money supply by buying bonds from the public, that 
would put down-ward pressure on the interest rate. Arbitragers respond by selling the 
domestic currency to the central bank, causing the money supply and the LM curve 
to contract to their initial positions. 
 
+∆M ⇒ no ∆Y  
 

 
 
 
 
 
 
 

 
 

The Mundell-Fleming model shows that fiscal policy does not influence aggregate 
income under floating exchange rates. A fiscal expansion causes the currency to 
appreciate, reducing net exports and offsetting the usual expansionary impact on 
aggregate demand. 
It also shows that monetary policy does not influence aggregate income under fixed 
exchange rates.  Any attempt to expand the money supply is futile, because the 
money supply must adjust to ensure that the exchange rate stays at its announced 
level. 

Fixed Exchange Rates 
Fiscal Policy is Powerless. 
Monetary Policy is Powerful. 

Floating Exchange Rates 
Fiscal Policy is Powerful. 
Monetary Policy is Powerless. 
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Interest Rate Differentials  
The higher return will attract funds from the rest of the world, driving the domestic 
interest rate back down. If domestic interest rate were below the world interest rate, 
domestic residents would lend abroad to earn a higher return, driving the domestic 
interest rate back up. In the end, the domestic interest rate would equal the world 
interest rate.  
 
• Country Risk and Exchange-Rate Expectations 

There are two reasons why interest rates differ across countries:  
 

1. Country Risk 
− When investors buy U.S. government bonds, or make loans to 

U.S. corporations, they are fairly confident that they will be 
repaid with interest. 

− In some less developed countries, it is plausible to fear that 
political upheaval may lead to a default on loan repayments. 
Borrowers in such countries often have to pay higher interest 
rates to compensate lenders for this risk. 

2. Exchange Rate Expectations  
− Suppose that people expect the Mexican peso to fall in value 

relative to the U.S. dollar. Then loan made in pesos will be 
repaid in a 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 than the interest rate in the 
United States 
 

• Differentials in the Mundell – Fleming Model  
To incorporate interest-rate differentials into the Mundell – Fleming model, we 
assume that the interest rate in our small open economy is determined by the 
world interest rate plus a risk premium θ . 

r = r *+ θ  
 

The risk premium is determined by the perceived political risk of making loans in 
a country and the expected change in the real interest rate. We’ll take the risk 
premium θ  as exogenously determined.  
 

IS* :Y = C(Y −T) + I (r *+ θ ) +G+ NX(e)  

LM* : M
P

= L(r *+ θ,Y)  

 
For any given fiscal policy, monetary policy, price level, and risk premium, there 
two equations determine the level of income and exchange rate that equilibrate 
the goods market and the money market. 
 

− Now suppose that political turmoil causes the country’s risk premiumθ  to 
rise The most direct effect is that the domestic interest rate r rises.  
 
⇒  The higher interest rate had two effects: 

 
1.  IS* curve shifts to the left, because the higher interest rate reduces 

investment  
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2.   LM* shifts to the right, because the higher interest rate reduces the 
demand for money, and this allows a higher level of income for any 
given money supply. 

 
These two shifts cause income to rise and thus push down the 
equilibrium exchange rate on world markets.  
 
 

An increase in the Risk Premium  
An increase in the risk premium associated with a country drives up its interest 
rate. Because the higher interest rate reduces investment, the IS* curve shifts to 
the left. It also reduces money demand so the LM* curve shifts to the right. 
Income rises, and the exchange rate depreciates.  

 
 

Should Exchange Rates Be Floating or Fixed? 
 
Floating Rates – Pros and Cons  

 
 

 
 
 
 
 
 

 
Fixed Rates – Pros and Cons  

 
 
 
 
 
 
 
 

 
 
Speculative Attacks, Currency Boards, and Dollarization 
− A speculative attack is a case where a change in investors’ perceptions makes a 

fixed rate untenable. 
− To avoid these kinds of attacks, some economists suggest the use of a currency 

board, an arrangement by which the Central Bank holds enough foreign currency 
to back each unit of the domestic currency. 

CONS 
More speculation and volatility 
expected 

CONS 
Monetary policy is committed to 
the single goal of maintaining 
the announced level 
May lead to greater volatility in 
income and employment  

PROS 
Allow monetary policy to be 
used for other purposes such 
as stabilizing employment or 
prices 
 

PROS 
Exchange rate volatility creates 
uncertainty and makes trade 
more difficult 
Tempers overuse of monetary 
authority  
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− The next for a nation is to consider dollarization, a plan in which the domestic 
currency is abandoned and the U.S. dollar is used instead. 

The Impossible Trinity 
It is impossible for a nation to have free capital flows, a fixed exchange rate, and 
independent monetary policy. 
 
Chinese Currency Situation 
By January 2009, the exchange rate had moved to 6.84 yuan per dollar– a 21% 
appreciation of the yuan. Despite this large change in the exchange rate, China’s 
critics continued to complain about that nation’s intervention in foreign-exchange 
markets. In January 2009, the new Treasury Secretary Timothy Geithner said, 
“President Obama– backed by the conclusions of a broad range of economists—
believes that China is manipulating its currency. So, President Obama had pledged 
to use aggressively all diplomatic avenues open to him to seek change in China’s 
currency practices. 
 
From the Short-Run to the Long Run: The Mundell-Fleming Model with a 
Changing Price Level  
When the price level falls, the LM* curve shifts to the right. The equilibrium level of 
income rises.  
The second graph displays the negative relationship between P and Y, which is 
summarized by the aggregate demand curve.  
 

 

 
 
 

 
The Short-run and Long-run Equilibria in a Small Open Economy  
Point K in both panels shows the equilibrium under the Keynesian assumption that 
prices are fixed at P1. Point C in both diagrams shows the equilibrium under the 
classical assumption that the price level adjusts to maintain income at its natural 
level Y. 
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Lecture 11 
 
Case Study: The EMU and the 1992 crisis 
in the EMS  
• In 1994 there was a huge conference 

in New Hampshire concentrating on 
the world economy after the 2nd 
World War (Bretton- Woods 
agreements – stable nominal 
exchange rates in the 1950’s and 
1960’s). However, in the beginning of 
the 1970’s the Bretton-Woods-
system was abandoned 
which caused the turbulence in the 
foreign markets. Currencies of stronger countries started to appreciate against 
the US dollar 
 
There were several attempts to stabilize exchange rates in Europe: 
 

1. Currency snake was between Belgium, Luxembourg, The Netherlands, 
France, Italy and West Germany but was abandoned at the end og the 
1970’s.  

⇒ Second attempt was much more successful.  
2. 1979: European Monetary System (EMS) 

Between member countries of the European Economic Community. 
Their exchange rates should not deviate more than 2.25%. From the 1970’s 
onwards all the European countries started to move together (can be seen on 
the graph), more stabilized. There were less fluctuations within the Europe. 
 

• 1989: Report of Jacques Delors: He made a roadmap to turn the European 
Community in economic and monetary union with a common currency  

• 1992: Maastricht Treaty, which determined the admission criteria for the 
monetary union. 

• 1997: Stability and Growth Pact that worked out the criteria of the Maastricht 
Treaty. 

• January 1,1999:  
o There were fixed nominal exchange rates between the Austrian 

schilling, the Belgian-Luxembourg franc, the Deutsche mark, the 
Spanish peseta, the Finnish markka, the French franc, the Irish pound, 
the Italian lira, the Dutch guilder and the Portuguese escudo. 

o The conversion rates with the euro were determined. 
• 2001: Greek drachma got admitted to the monetary union.  
• In 2002 there was an introduction of the euro coins and bills. 
• Afterwards other countries have joined the union:  

o 2007: Slovenia 
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o 2008: Cyprus and Malta 
o 2009: Slovakia 
o 2011: Estonia 

 
 
 
 
 
 
 
 
 
 
 
 
Retrieved 
from the 
lecture 

notes 13, 
Course 

Macroeconomics I. 
 
 

Case Study: The German Reunification and the 1992 Crisis in the EMS 
• In 1989 Berlin Wall was torn down and in October 3, 1990 the West and East 

Germany reunified. 
 

• Consequences for the German business cycle: 
− Government expenditures went up because of several factors. Germany 

subsidized to keep firms operational until they could be sold. There were 
unemployment benefits for employees of firms that were closed. A lot of 
money was used to clean up environmental damage and to modernize 
the public infrastructure.  

− Chancellor Kohl had promised not to increase taxes which caused the 
government deficit to increase and the IS-curve to shift to the right.  

− Autonomous investment in East Germany increased, East-Germans 
could exchange their East-German marks against Deutsch mark at a very 
favourable exchange rate and that’s why there was an increase in 
autonomous consumption in East Germany. Consumer confidence went 
up in West-Germany and the autonomous consumption increased as 
well. (IS-curve shifted even more to the right) 

− Bundesbank was worried that the IS-curve had shifted too far to the right 
and would cause inflation, and reacted. They decreased the money 
supply to decrease the risk of inflation. There were also worried that the 
exchange rate of East for the West mark would increase the money 
supply and consequently lead to the inflation, so they decreased the 
money supply and increased the interest rates. Interest kept on 
increasing and the economy was finally cooling down. 

 
• Consequences for the other countries in the EMS:  

− Germany was considered as a leader of the monetary system. When the 
German interest rate increased from 7.1% to 8.5%, other countries in the 
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EMS had to follow that and increase interest rates (if not they would have 
got capital outflow). 

− Markets started to panic 
− September 1992: Financial markets realized some currencies might 

devalue they started to sell GBP, FRF, IEP, ITL, ESP, SEK 
  

⇒ Central Banks of these currencies had now three options: to increase 
interest, buy their own currency or devalue. 

− Ireland and Sweden increased their interest to more than 300%, which 
couldn’t be sustained for too long  

− Buying their own currency was very expensive 
− Results after a few weeks: GBP permanently and ITL temporarily exited 

the EMS., ESP devalued and several central banks had lost a substantial 
part of their foreign reserves.  

− Almost all EMS-countries were forced to keep interest high in 1992 and 
1993, which led to the recession in 1993 in almost all EMS-countries.  

 
 
Chapter 14:  The AD-AS-model, the Phillips curve and the Lucas critique 
 

 
This curve implies a trade-off between two measures of 
economic performance– inflation and unemployment. 
This trade-off, called the Phillips curve, tells us that to 
reduce the rate of inflation policymakers must temporarily 
raise unemployment, and to reduce unemployment, they 
must accept higher inflation. But, this trade-off is only 
temporary. 
 
 
 

The Basic Theory of Aggregate Supply  
In all the models, some market imperfection causes the output of the economy to 
deviate from its natural level.  As a result, the short-run aggregate supply curve is 
upward sloping, rather than vertical, and shifts in the aggregate demand curve 
cause the level of output to deviate temporarily from its natural level. These 
temporary deviations represent the booms and busts of the business cycle 
 

 
 
Y is output 

Y is natural rate of output 
α is positive constant: an indicator of how much output responds to unexpected changes in the price level  
P is the actual price level 
EP is the expected price level  
 
This equation states that output deviates from its natural level when the price level 
deviates from the expected price level. The parameter α indicates how much output 
responds to unexpected changes in the price level, 1/a is the slope of the aggregate 
supply curve. 
 
The Sticky-Price Model  

Y = Y +α(P− EP),  where α > 0
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This model emphasizes that firms do not instantly adjust the prices they charge in 
response to changes in demand.  Sometimes prices are set by long-term contracts 
between firms and consumers.  
 
Consider the pricing decision faced by a typical firm.  The firm’s desired price p 
depends on two macroeconomic variables: 
 

I. The overall level of prices P. A higher price level implies that the firm’s costs 
are higher. Hence, the higher the overall price level, the more the firm will like 
to charge for its product.  

II. The level of aggregate income Y.  A higher level of income raises the demand 
for the firm’s product.  Because marginal cost increases at higher levels of 
production, the greater the demand, the higher the firm’s desired price. 

 
The firm’s desired price is: p = P+ a(Y −Y) 
 
This equations states that the desired price p depends on the overall level of 
prices P and on the level of aggregate demand relative to its natural rate Y-Y. 
The parameter a (a > 0) measures how much the firm’s desired price 
responds to the level of aggregate output. 
 

Now assume that there are two types of firms. Some have flexible prices: they 
always set their prices according to this equation. Others have sticky prices: they 
announce their prices in advance based on what they expect economic conditions to 
be. Firms with sticky prices set prices according to: p = EP+ a(EY − EY) , where the 
E represents the expected value of a variable. 
For simplicity, assume these firms expect output to be at its natural rate, so the last 
term a(EY - EY), drops out. Then these firms set price so that p = EP. That is, firms 
with sticky prices set their prices based on what they expect other firms to charge. 
 
To derive the aggregate supply equation we find the overall  price level in the 
economy as the weighted average of the prices set by the two groups.  

The overall price level: P = EP+ (1− s)a
s







(Y −Y)  

 
An Alternative Theory: The Imperfect-Information Model 
Unlike the sticky-wage model, this model assumes that markets clear—that is, all 
wages and prices are free to adjust to balance supply and demand. In this model, the 
short-run and long-run aggregate supply curves differ because of temporary 
misperceptions about prices. The imperfect-information model assumes that each 
supplier in the economy produces a single good and consumes many goods. 
Because the number of goods is so large, suppliers cannot observe all prices at all 
times. They monitor the prices of their own goods but not the prices of all goods they 
consume. Due to imperfect information, they sometimes confuse changes in the 
overall price level with changes in relative prices. This confusion influences decisions 
about how much to supply, and it leads to a positive relationship between the price 
level and output in the short run. 
 
 
Short-run Aggregate Supply Curve 
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Start at point A; the economy is at full employment Y and the actual price level is P0. 
Here the actual price level equals the expected price level. Now let’s suppose we 
increase the price level to P1. Since P (the actual price level) is now greater than Pe 

(the expected price level) Y will rise above the natural rate, and we slide along the 
SRAS (Pe=P0) curve to A' .  
Remember that our new SRAS (Pe=P0) curve is defined by the presence of fixed 
expectations (in this case at P0). So in terms of the SRAS equation, when P rises to 
P1, holding Pe constant at P0, Y must rise. 

↑Y = Y + a (↑P-EP)  
The “long-run” will be defined when the expected price level equals the actual price 
level. So, as price level expectations adjust, EP⇒P2, we’ll end up on a new short-run 
aggregate supply curve, SRAS (EP=P2) at point B. Now we ended up back at LRAS, 
a situation characterized by perfect information where the actual price level (now P2) 
equals the expected price level (also, P2). In terms of the SRAS equation, we can 
see that as EP catches up with P, that entire “expectations gap” disappears and we 
end up on the long run aggregate supply curve at full employment where Y = Y . 

Y = Y + a (↑P-↑EP)  
 
 

Deriving the Phillips Curve from the Aggregate Supply Curve 
The Phillips curve in its modern form states that the inflation rate depends on three 
forces: Expected inflation, the deviation of unemployment from the natural rate (= 
cyclical unemployment) and supply shocks.  
 

π = Eπ − β(µ − µ n) +ν  
 

π is inflation  

Eπ is expected inflation  

β(µ −µn) is β x cyclical unemployment  

ν stands for supply shocks 
 
The Phillips-curve equation and the short-run aggregate supply equation represent 
essentially the same macroeconomic ideas.  Both equations show a link between 
real and nominal variables that causes the classical dichotomy (the theoretical 
separation of real and nominal variables) to break down in the short run. 
The aggregate supply curve is more convenient when studying output and the price 
level, whereas the Phillips curve is more convenient when studying unemployment 
and inflation. 
 
To make the Phillips curve useful for analysing the choices facing policymakers, we 
need to say what determines expected inflation. .  A simple assumption is that people 
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form their expectations of inflation based on recently observed inflation. This 
assumption is called adaptive expectations. So, expected inflation EP equals last 
year’s inflation p-1. In this case, we can write the Phillips curve as π = π−1 − β(µ −µn )+ν , 
which states that inflation depends on past inflation, cyclical unemployment, and a 
supply shock. 
 
Two Causes f Rising and Falling Inflation 
The second and third terms in the Phillips-curve equation show the two forces that 
can change the rate of inflation.  

• β(µ −µn)shows that cyclical unemployment exerts downward pressure on 
inflation.  
Low unemployment pulls the inflation rate up.  This is called demand-pull 
inflation because high aggregate demand is responsible for this type of 
inflation. High unemployment pulls the inflation rate down.  

• β measures how responsive inflation is to cyclical unemployment.  
• ν shows that inflation also rises and falls because of supply shocks. An 

adverse supply shock, such as the rise in world oil prices in the 70s, implies a 
positive value of n and causes inflation to rise. This is called cost-push 
inflation because adverse supply shocks are typically events that push up 
the costs of production. A beneficial supply shock, such as the oil glut that led 
to a fall in oil prices in the 80s, makes ν negative and causes inflation to fall. 

 
The Short-Run Trade-off Between Inflation and Unemployment  
 
In the short run, inflation and unemployment are negatively related. At any point in 
time, a policymaker who controls aggregate demand can choose a combination of 
inflation and unemployment on this short-run Phillips curve. 
 

 
 

The Phillips Curve 
We at point A, a point of price stability ( π = 0) and full employment (u = un). Suppose 
there is an increase in the rate of growth of the money supply causing LM and AD to 
shift out, resulting in an unexpected increase in inflation. The Phillips curve equation 
π = π−1 − β(µ −µn )+ν  implies that the change in inflation misperceptions causes 
unemployment to decline. So, the economy moves to a point above full employment 
at point B.  
When the economic agents realize the new level of inflation, they will end up on a 
new short-run Phillips curve where expected inflation equals the new rate of inflation 
(5%) at point C, where actual inflation (5%) equals expected inflation (5%).   
If the monetary authorities opt to obtain a lower u again, then they will increase the 
money supply such that π is 10 percent, for example. The economy moves to point 
D, where actual inflation is 10%, but, Eπ is 5%p.  
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When expectations adjust, the economy will land on a new SRPC, at point E, where 
both π and Eπ  equal 10 percent. 
 

 
 

Rational Expectations and the Possibility of Painless Disinflation  
Rational expectations make the assumption that people optimally use all the 
available information about current government policies, to forecast the future. 
According to this theory, a change in monetary or fiscal policy will change 
expectations, and an evaluation of any policy change must incorporate this effect on 
expectations. If people do form their expectations rationally, then inflation may have 
less inertia than it first appears. 
Proponents of rational expectations argue that the short-run Phillips curve does not 
accurately represent the options that policymakers have available.  They believe that 
if policy makers are credibly committed to reducing inflation, rational people will 
understand the commitment and lower their expectations of inflation. Inflation can 
then come down without a rise in unemployment and fall in output. 
 
Hysteresis and the Challenge to the Natural-Rate Hypothesis 
The natural hypothesis is summarized in the following statement: 
Fluctuations in aggregate demand affect output and employment only in the short 
run.  In the long run, the economy returns to the levels of output, employment, and 
unemployment described by the classical model. 
Hyteresis is the term used to describe the long-lasting influence of history on the 
natural rate. 
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Lecture 12 
 
Case Study: the oil crisis 
In 1973-1974 and 1979-1980 the price of crude oil experience huge increase. 

I. First Oil Crisis 
− in October 1973 there was Yum Kippur War between Israel and number of 

Arabic countries.  
− OPEC, which consisted mostly of Arabic countries curtailed supply of crude 

oil to Europe and suspended the supply of crude oil to the U.S. and the 
Netherlands as well (because it was considered an ally of Israel). 

− Price of crude oil went up tremendously between October 1973 and January 
1974, which caused unfavourable supply shock and the short run aggregate 
supply curve to shift to the left.  

− U.S. in 1974-1975 experienced a recession, inflation increased by more than 
10% in 1974, called Stagflation (combination of recession and inflation) 
 

II. Second Oil Crisis 
− In the beginning of 1979 there was a Revolution in Iran, which stirred up oil 

market. In September 1980 Iraq and Iraq got into a war and supply of crude 
oil was severely disrupted.  

− Price of crude oil increased, which caused unfavourable supply shock and 
short run aggregate supply curve shifted to the left. 

− In 1979 Paul Volcker became chairman of the Fed of the U.S. and the fight 
against inflation became top priority causing monetary contraction.  

− Unfavourable supply shock and monetary contraction drove up the interest 
rate. In 1980 and 1982 U.S. experienced two recessions right after each other 
(double-dip recession) 

− At the end of 1982 inflation got finally under control, at the same time Reagan 
decreased interest rate, government spending decreased and taxes went 
down (fiscal expansion), which led to a fast economic recovery. 

 
III. Netherlands in the 1970’s  

− In 1959 there was a discovery of natural gas in Slochteren (Groningen) 
− In 1970 oil prices increased, natural gas price increased, thus the government 

revenues increased as well.  
− However there were large government deficits and because of natural gas 

there was an increase in autonomous net export 
− NLG appreciated and traditional export sector became less competitive 
− Unemployment rate increased. 
− At the end of 1970’s the public opinion started to realise that natural gas 

revenues were not permanent. 
− Dutch industry suffered from strong NLG, worldwide economic recession and 

wage explosion. Autonomous consumption and investment decreasing 
leading to a recession in 1981 and 1982 

− 1980’s government policy aimed at economic recovery with its wage restraint 
and lower budget deficits.  
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