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Money 

 In the previous lectures we have concentrated on the 
concepts of output and the link to prices (real wage) 

 

 We now introduce another key concept: money 

 

 

 

How would you define ‘money’? 

 

 

1. Definition of Money 



Money 

 Definition of money from the Oxford English Dictionary: 
 

 1. Any generally accepted medium of exchange which enables a 
society to trade goods without the need for barter; any objects or 
tokens regarded as a store of value and used as a medium of 
exchange.  

 

 a. Coins and banknotes collectively as a medium of exchange. Later 
also more widely: any written, printed, or electronic record of 
ownership of the values represented by coins and notes which is 
generally accepted as equivalent to or exchangeable for these. 
 

1. Definition of Money 



The three functions of money 
 Imagine a society without money: a barter economy 

 

 Money facilitates our life because it is… 

1. A store of value:  
 I can keep my money today and be sure I can get something for the 

same value tomorrow 

2. Unit of account: makes all prices easily comparable 
 We count everything in € and can thus easily say X is cheaper than Y 

3. A medium of exchange 
 I don’t have to find somebody who wants to buy my X and sells Y. 

  

 For all this to hold, money must be a legal tender, 
(accepted by the society).  

1. Definition of Money 



Fiat and commodity money 

 We distinguish between two different types of money 

 

1.Fiat money 

 has no intrinsic value 

 example:  the paper currency we use 
    

2.Commodity money 

 has intrinsic value 

 examples:   
   gold coins, cigarettes 

 

 Over time, money evolved from commodity to fiat money  

1. Definition of Money 



Money supply 

 Money supply: the quantity of money in circulation 

 Money supply is regulated by the monetary authority of 
the country: the central bank 

 In Europe: European Central Bank (ECB) 

 In the US: Federal Bank of Reserve (FED) 

 

 The neutrality of money 

 The neutrality principle says that in the long run a change in 
the money supply will only lead to a change in nominal 
variables but not in the real economy. 

 In the long run: Prices grow at the same rate as money 
supply 

 

 

2. Money supply and money demand 



Money demand 

How much money (M) does the economy need? 

 

 Households hold a certain proportion k of their income as 
money to carry out transactions (medium of exchange) 

 Total income of an economy is nominal GDP (PY) 

 

 Cambridge equation: the demand for money can be 
defined as 

M=kPY 

Why does the demand for money relates to nominal GDP 
(i.e. PY) not real GDP (Y)?  
 Suppose that the price of goods and services were to double 

overnight for your 10 € banknote the purchasing power is halved 

 

 

 

2. Money supply and money demand 



Money demand and purchasing power 
 In the long run, we are interested in the purchasing 

power of our money.  A lower purchasing power will 
lead to a higher (nominal) money demand.  

 Purchasing power: M/P  

 The value of money is inversely proportional to the price 
level 

 

 We reformulate the Cambridge equation  

M/P=kY 

 This equation gives us the purchasing power of my 10 € 
banknote: what is the share of the real GDP I can buy with 
my 10 €? 

  M/P = kY  real money demand 

 

 

 

2. Money supply and money demand 



Increase of money supply 

 Suppose that the central bank increases over night the 
stock of money (literally, the number of banknotes) and 
distributes the new banknotes in the street?  

 

 What would be the effect? 

M=kPY 

 The parameter k is fixed by assumption 

 If M doubles, for the equation to be satisfied PY must double 
to equilibrate money demand and supply.  

 

 How will the nominal GDP (PY) adapt?  

 Via inflation (increase in P) or real GDP (increase in Y)? 
 

 

2. Money supply and money demand 



Exogenous and endogenous variables 
    M=kPY 

 How about causality? Is higher money supply leading to higher 
real GDP or higher real GDP leading to more money supply?  

  

Definitions 

 Exogenous variables  Model  Endogenous variables 
 

 EXOGENOUS variables: all predetermined variables that 
affect the endogenous variables  

 Ex. Solow model: saving rate, growth rate of technological progress 

 

 ENDOGENOUS variables: those determined by the model. 
 Ex. Solow model: Y/L, Y/AL  

 

  

3. The neutrality of money 



Inflation and money growth, 1999 - 2007 
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2. Money supply and money demand 



 We can decompose the change in M into a change in 
prices (inflation) and a change in output (real GDP) 

 

 
Money growth=inflation + real GDP growth 

 

 If P, more money is needed to carry out the same 
transaction  

 If Y, more money is needed to carry out the resulting 
larger number of transactions 

 

 

Money, prices and output 
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3. The neutrality of money 

P

P
Definition of inflation: 



 

 

 If money grows faster than Y: 

  i.e. the central bank prints more money than necessary to 
carry out the larger number of transactions associated with 
GDP growth 

 

Individuals will try to spend the additional money. 

But if Y grows less than M, then too much money is chasing 
too few goods and services.  

Thus the price of goods and services will raise until the 
excess of liquidity is absorbed by the higher prices  
inflation  M/P = constant 

Why do we see inflation? 

Y

Y

M

M 





3. The neutrality of money 



Money supply and inflation 

 In the long run, we observe the so called neutrality 
principle. 

 

 The neutrality principle states that real GDP is unaffected by 
changes in the money supply, therefore any change in M 
must be matched one-for-one by a change in prices  

 
 money supply (M) and money demand (kYP) have to be balanced  M 

=kYP 

 M    P   M/P = constant 

 

 Thus if no effect on Y all increase in M is compensated by 
inflation 

 

 

M
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3. The neutrality of money 



The dichotomy principle 

Why doesn’t an increase in money supply lead to an 
increase in real GDP? 

 The growth rate of real GDP depends on growth in the factors 
of  production and on technological progress  
(all of which we take as given, for now = GDP is the exogenous variable of the 
Cambridge equation, because determined by factors outside the model) 

 

 BUT:  

 On the other hand, if real GDP (Y) grows, then money demand 
M will increase because individuals require more money to 
carry out their transaction 

 

The fact that M supply does NOT affect Y, while Y DOES 
affect M demand is also known as dichotomy principle  

 

 

 

    

4. The dichotomy principle 



Why do we see inflation? 

 Since the inflation is determined by the differential 
between money and GDP growth, for a given level of 
money growth we will see that  

 

 

 

 In countries where GDP grows, only the part of the 
increased money supply exceeding GDP growth will imply 
inflation 

 

This can explain why countries experiencing the same 
money growth do not necessarily experience the same 
inflation rate 
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4. The dichotomy principle 



Money growth and inflation, 1975 - 2006 

 

4. The dichotomy principle 



Rule of thumb 

 Assuming real GDP grows at 3% per year (+ keep k constant) 

 Money growth and the resulting inflation in the long run: 
 

 

Nominal money  

supply (%) 

Inflation rate (%) 
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4. The dichotomy principle 
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The costs of inflation (Section 16.2.3) 

 The classical view:  A change in the price level is merely a 
change in the units of measurement. Ex: introduction of 
the Euro 

 

But: Central banks aim at low inflation levels. Why? 
 

 Common misperception: inflation reduces real wages 

 This is true only in the short run, when nominal wages are 
fixed by contracts. 

 In the long run,  the real wage is determined by labor supply 
and the marginal product of labor, not the price level or 
inflation rate.  

 

 

 

5. The costs of inflation 



The costs of inflation (Section 16.2.3) 

 Shoeleather costs and Menu costs 
 Money loses value 
 Reprinting menus, changing price tags 

 

 Income and wealth redistribution 
 Real wages typically keep up with inflation 
 Agents living of fixed allowances (pensions) are hurt 
 Traded versus non-traded goods 
 Inflation good for borrowers, bad for lenders 

 

 Distortion of relative prices 

 Prices become less effective in allocating resources across 
individuals and across time. 

5. The costs of inflation 



Summary 

 We care about the purchasing power of our money, M/P 
 

 Neutrality of money: higher M  higher P 
 

 Dichotomy principle: Y impacts M, but M doesn’t impact Y 

 If Y increases, demand for M increases  M 

 If M increases at a higher rate than Y  inflation  
 

 Central bank controls M and thus has the ultimate control 
over the rate of inflation 

 

 (High) Inflation is costly 



The nominal exchange rate 

 Money is just a numbering system or a common unit of 
measurement 
 Countries use different units of measurement because they 

adopt different currencies 
 Hence, transactions taking place across countries imply the 

need to convert units of measurement between any two pair 
of countries 

 

 Nominal exchange rates can be quoted (written) in two 
ways 
 British terms: number of foreign currency units per 

domestic unit 
 European terms: number of domestic currency units 

needed to buy one unit of foreign currency 

 

6. The nominal exchange rate 



Nominal Exchange rates in British terms 

 We will use the British term convention 

 Example 
 Exchange rate S between Euro and USD:  S = 1.33, i.e. 

1€=1.33$ 
 

 Appreciation (increase in the exchange rate): means an 
increase in the value of a currency in terms of foreign 
currencies  
 I get more of the foreign currency for 1 unit of my currency 

 Depreciation (decrease in the exchange rate):  
 I  get less of the foreign currency for 1 unit of my currency 

 

 If S rises to 1.4, does the Euro appreciate or depreciate against the 
dollar? 

 

6. The nominal exchange rate 



Evolution of the Euro-Dollar exchange rate 

 http://www.ecb.int/stats/exchange/eurofxref/html/euro
fxref-graph-usd.en.html 

 

6. The nominal exchange rate 



Real Exchange rate 

 Nominal exchange rates only tell us how to convert one 
currency into another (relative price), but they do not tell 
us how much you can buy with each currency 

 

 The higher the price level, the less the purchasing power 
of a currency 

 Purchasing power:  how many goods I get for a unit of my 
currency? 

 

Definitions:  

 P = domestic price level, expressed in domestic currency 

 P* = price level in the foreign country, expressed in foreign 
currency 

 

 

 

7. The real exchange rate 



Finding the real exchange rate 

 Example: 

 In Berlin a haircut costs 20 Euro (P ) 

 In New York a haircut costs $35 US dollars (P*) 

 The exchange rate is 1€=1.4$ 
 

 Where is it cheaper to get your hair cut? 

 Haircut in Berlin: 1.4*20=28$ 
 

 The relative price of haircuts in Berlin as compared to New York is 
$28/$35=0.8  

 Hence, the price in Berlin is 80% the price of New York 
 Some result: Haircut in New York : 35/1.4=25 €   20€/25€=0.8 

 

 The ratio between the cost of the haircut in Berlin and the haircut in 
New York represents the real exchange rate 

 

7. The real exchange rate 



Real Exchange rate 

 Real exchange rate: relative price of the goods of two 
countries.  

 Tells us the rate at which we can trade the goods of one 
country for the goods of another country. 

 

How do you compute the real exchange rate σ ? 

 
 

 

 

 

 Our example: 1.4*20/35=28/35=0.8 or 20/(35/1.4)=0.8 

 σ gives us the amount of domestic goods in terms of 
foreign  goods 
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7. The real exchange rate 



Movement in nominal and real exchange rates 
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P
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 The real exchange rate can appreciate (σ) for 2 reasons: 

 1. When the nominal exchange rate S appreciates (S) 

 2. When inflation at home (ΔP) is higher than inflation abroad 
(Δ P*) 

domestic goods become relatively expensive CA(X, Z) 

 

 Depreciation of σ:  

 1. When S depreciates 

 2. When Δ P*< Δ P 

domestic goods become relatively cheap CA(X, Z) 

 

7. The real exchange rate 



 The rate of change in the real exchange rate can be 
decomposed as: 

 

 

  

 

 If domestic inflation is higher than inflation abroad, the real 
exchange rate appreciates (when S is constant.) 

 

A real exchange rate appreciation represents a loss of 
competitiveness as domestic goods become more 
expensive relative to foreign goods! 

 This happens when the nominal exchange rate appreciates or when 
domestic inflation exceeds foreign inflation 

 

Movement in nominal and real exchange rates 
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7. The real exchange rate 



Purchasing Power Parity 

 The principle of neutrality of money also has implications 
in terms of the exchange rate 

 

In the long run, countries with a high inflation rate see their 
currencies depreciate  
 P  S  in order to equalize again SP and P* 

 

That means if the monetary authority changes the supply 
of money, the exchange rate will offset any change in 
competitiveness driven by the monetary policy 
 M  P  my goods become cheaper for the foreign consumer, but 

quickly S  

In the long run: σ is constant 

8. The Purchasing Power Parity 



Inflation and exchange rates, 1972-2004 
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8. The Purchasing Power Parity 



Absolute Purchasing Power Parity 

 The Law of One Price posits that the same good should 
trade at the same price everywhere when prices are 
expressed in the same currency 

 1 € must have the same purchasing power in every 
country.  Real exchange rate equals 1! 

 

 For this to work: arbitrage between countries must be 
possible 
 Price of Ipod in Italy: 200€, price in the US: 300$ 

 If S=1.5  SP=P*  prices are equal 

 If ever SP > P* I would buy my Ipod in the US  higher demand for 
Ipods  in the US drives P* up in Italy: lower demand drives P down 
 this movement will stop when we have SP=P* 

8. The Purchasing Power Parity 



The Big Mac index 

 According to the Law of One Price: the price of a good 
should be the same everywhere once converted into the 
same currency using the actual exchange rate! 

 

 

 

 

 Do Big Macs sell at the same price everywhere? 

 Identitcal good in all countries 

 You can buy it nearly everywhere today 

 

 Why could you still expect prices to vary across countries?  

 

8. The Purchasing Power Parity 



 



 



The Big Mac index 

 Overvaluation of a currency: the actual exchange rate is 
higher than the predicted rate 

 

 Undervaluation: the actual exchange rate is lower than the 
predicted rate.  

 Popular example: Yuan vs Dollar 
 

 Big Mac Index, The Economist: 

 http://www.economist.com/node/15715184 (March 2010) 
http://www.economist.com/blogs/dailychart/2011/07/big-
mac-index (July 2011) 

 http://www.economist.com/blogs/graphicdetail/2012/07/
daily-chart-17 (July 2012) 

8. The Purchasing Power Parity 
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Relative PPP 

 Empirically, the absolute PPP does not hold 

 However,  the relative PPP finds good support 
 

 Relative PPP:  

 states that in the long run the movement in the nominal 
exchange rate between two countries reflects the evolution 
of the inflation rates of two countries. 

  Real exchange rate stays constant over time 
 

 Suppose that domestic money supply is  

more expansionary at home than abroad 

 inflation at home will be higher than abroad  

 Hence, if S remains fixed for the moment, then σ appreciates 

 

 

 

8. The Purchasing Power Parity 



Relative PPP 

 An increase in σ leads to a decrease in international 
competitiveness  the current account deteriorates 

 As the CA deteriorates (imports, exports), there is an 
increasing demand for foreign currency (to pay the 
imports) and an excess supply of domestic currency  

  this implies that the nominal exchange rate must 
depreciate  

 

 The depreciation continues until the differential in 
inflation (i.e. the loss of competitiveness) has been fully 
offset 
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8. The Purchasing Power Parity 


