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1. More on the definition of money 

2. How is money actually created? 

Money is the stock  
of assets that can be 
readily used to make 

transactions. 

 

1. Definition of money 



Monetary aggregates 
 

 M1:  
 currency: banknotes and coins (C) 
 + demand deposits by commercial banks (D) 
Only this can be used for daily transactions 

 
 M2: 

 M1 
 + savings deposits by commercial banks 

 
 M3: 

 M2 
 + larger, fixed term deposits + accounts at non-bank 

institutions 
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1. Definition of money 



Evolution of monetary aggregates - Europe 

1. Definition of money 



Evolution of monetary aggregates - USA 

Average amount of currency held by the public in 2006: $2,500 

1. Definition of money 



Monetary institutions 

 Money is created by monetary institutions: 

1. Central bank 

2. Commercial banks 

 

1. Central bank (CB) 

 = public agency with legal mandate to control money and 
credit conditions 

 Provides the currency in circulation (C) 

 Holds bank reserves of commercial banks (R) 
 Key instrument of CB to control money creation of commercial banks 

 

 C + R = M0 or monetary base (money created by CB) 

 

2. Money creation 



Monetary institutions 

2. Commercial banks 

 = financial intermediaries, bring borrowers and lender 
together (public or private) 

 Hold demand deposits (D) 

 Grant loans (L) 

 

  Creation of money by granting loans 

 

 Creating money through loans is a risky activity 

 

2. Money creation 



Balance sheet of a commercial bank 

 

Vault cash 

and deposits 

at Central Bank 

 

Loans 

 

Securities 

Liabilities to 

Central Bank 

 

Deposits of 

customers 

 

Net worth  

Assets Liabilities 

2. Money creation – by commercial banks 



Bank run 2007 

2. Money creation – by commercial banks 



Money creation of commercial banks 

 Money supply = currency + deposits 

 

M = C + D 

 

 

 

 Basic idea: Banks can use the deposits they get to give out new 
loans and create thus new deposits  D. 

 

 

 

Central bank C Commercial banks D 

2. Money creation – by commercial banks 



Money creation by commercial banks 

 Let’s look at two cases:  

 

1. 100% reserve banking  banks hold all deposits as 
reserves 

 Reserves:  portion of deposits that banks have not lent out 

 

2. Fractional-reserve banking   banks hold only a fraction 
of deposits as reserves and use the rest to make loans 

 

2. Money creation – by commercial banks 



100% reserve banking 

 Initially Robinson finds  C = 1000€ on his beach 

 D = 0€  M = 1,000€.  

 Robinson deposits his 1,000€ at “Firstbank.” 

  After the deposit:  
  C = 0€,   
  D = 1,000€    
  M = 1,000€  

 LESSON: 
100% reserve 
banking has no 
impact on size of 
money supply.  

FIRSTBANK’S  

balance sheet 

Assets Liabilities 

reserves  1,000€ deposits  1,000€ 

2. Money creation – by commercial banks 



The Money Multiplier 

 Now: Banks can use their deposits to make loans 

 

 But they will need to keep some reserves so that money is 
available for withdrawals 

 It is usually not the case that owners of deposits will decide 
to withdraw all their money at once 

 

Banks will estimate the average amount of withdraws at 
any point in time and will keep that amount as reserves 
and lend the rest 

 

 

2. Money creation – by commercial banks 



Fractional-reserve banking 

 Reserve: 10% of deposits 

 Robinson deposits 1000€ at Firstbank  900€ loan to 
Roberta.   

 

FIRSTBANK’S  

balance sheet 

Assets Liabilities 

reserves  1,000€ reserves  100€ 

loans  900€ 

After the deposit and 
the loan:  

 
  C =900€ (Roberta)  
  D =1,000€ (Robinson)  
 

Now: M= 1,900€ 

 

deposits  1,000€ 

2. Money creation – by commercial banks 



Fractional-reserve banking 
 Roberta buys for her 900€ loan a new laptop. 

 Owner of computer store will bring the 900€ to Secondbank  
810€ loan 

 

SECONDBANK’S  

balance sheet 

Assets Liabilities 

reserves   900€ 

loans   0€ 

reserves   90€ 

loans   810€ 

 After deposit and 
loan: 

 C= 810 

 D=900 + 1000 

 Now: M=2710€ 

deposits  900€ LESSON:  in a 

fractional-reserve  

banking system, 

banks create money. 

2. Money creation – by commercial banks 



Money creation in the banking sector 

 

A fractional reserve banking system creates 

money, but it doesn’t create wealth: 

Bank loans give borrowers some new money  

and an equal amount of new debt.  

2. Money creation – by commercial banks 



1000 

100 

Reserves 

90 

Reserves 

900 
Loan 

810 
Loan Loan 

etc. 

etc. 

The money multiplier 
 

Where will the money creation process stop? 

 

 

 

 

 

 

 

 …until: 

 Deposits (D) = + 10.000 

 Loans (L) = + 9000 

 Reserves (R) = +1000 

 

2. Money creation – by commercial banks 

Money creation by 

commercial banks via 

the money multiplier: 

possible because we 

have fiat money 



Reserve multiplier 

 How do we calculate the total increase in deposits D after the 
injection of x=1000€ into the economy? 

 

 D= (1/rr)*x 
 rr: reserve ratio 

  (1/0.1) * 1000 = 10*1000  =  10,000 

 

 R = rr*D 
 R: Total amount of reserves 

  0.1 * 10,000 = 1000 

 
 1/rr : reserve multiplier D=(1/rr)*R 
banks cannot expand money creation beyond a multiple of existing 

reserves 

 

 

2. Money creation – by commercial banks 



Reserves 

Deposits 

change in reserves 

change in 

deposits 

Reserves-money stock link 
 

 

 

 

 

 

 

 

 

 

M0=currency in circulation (C)+ commercial bank reserves (R) 

 By fixing the reserve ratio rr, the central bank can control total 
bank deposits 
 

ΔR = 1000 

ΔD = 10.000  

R
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2. Money creation – by the central bank 



 Central bank  
Assets Liabilities 

Net worth 

Currency  

in circulation 

Securities 

Deposits by 

commercial  

banks 

Loans to  

commercial  

banks 

Deposits by 

government 

Foreign assets Vault cash and 

deposits at 

Central bank 

Loans 

Securities 

Liabilities to   

Central bank 

Deposits of 

customers 

Net worth 

Assets Liabilities 

 Commercial banks 

+1000 +1000 

+1000 
+1000 

+10.000 

+10.000 

ΔD = 1/rr · ΔR 

2. Money creation – by the central bank 

Reserves 



Changes in the money multiplier 

 

M0= C + R 

M1= C + D  M1 = C + 1/rr *R 

 

1. Money supply M1 is proportional to M0.  

 

2. The lower rr  the higher M1 

 

3. If people replace their bank deposits by currency  
decrease in money supply (M1) 

 

2. Money creation 



Money supply during the Great Depression 

 

Mankiw: Macroeconomics, Seventh Edition 

M1 = C + 1/rr *R 



The 3 instruments of monetary policy 

How does the CB controls the money supply? 

 
1. Reserve requirements: reserve ratio 

 rr   M1 

 

2. Open-market operations: purchases and sales of securities (ex.: 
government bonds) 

 FED buys bonds from the public  pays with $  M0 M1 

 FED sells bonds to the public  get paid with $  M0  M1 
 

3. Interbank rate: the i CB charges when lending to banks 
 i   reserves become cheaper Demand for loans   M0 M1 

 

CB has never total control on M1! 
 

 

 

 

  

3. Money market 



Money market 

 Interbank market 
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Interest rates in the Euro-area, 2003-2007 

3. Money market 



Money market 

  

%
 p

e
r 

a
n
n
u
m

 

Interest rates in the Euro-area, 2007-2011 

3. Money market 

 Interbank market 

 

 



Short Run Equilibrium on the Money Market 

 Demand for money 

 Chapter 6: Md=kPY 

 

 Now: Cost of holding money = nominal interest rate i 

 If I borrow: pay interest rate  

 Otherwise: opportunity cost 

 

Demand for money should therefore depend on the 

interest rate 

Md=k(i)PY 

Negative impact of i on money demand! 

 

3. Money market – short run equilibrium 
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Money demand 
 Md : demand for money for daily transactions: M1 

 M1 = proportional to M0  central bank controls M0 (= C+R)  

 Public's demand for money Md implies a derived demand for the 
monetary base by banks. 

 

3. Money market – short run equilibrium 

Derived demand: 
Households and 
firms demand M1  
banks demand R  
demand for M0 
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The supply of the monetary base 

 Money supply: M0S  

 controlled by the central bank 

0sM

D

3. Money market – short run equilibrium 

Equilibrium in 
the money 

market= point A 



Increase in GDP – option 1 

 Increase in Y  Shift to the right of Md 

 If central bank keeps M0 constant  interest rate will go up 
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3. Money market – short run equilibrium 
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Increase in GDP – option 2 

 If CB wishes to hold interest rates constant  CB has to provide 
additional M0 to reach M0s‘  
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3. Money market – short run equilibrium 
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Increase in GDP – option 3 

 CB can choose any point along the new demand for monetary 
base 

 

3. Money market – short run equilibrium 

DD



CB sets interest rate 

 To set the interbank rate where it wants, the central bank 
simply supplies the quantity of M0 demanded at that rate 
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3. Money market – short run equilibrium 



Interest rate vs Money supply targeting 

 Two options for the Central bank to determine the equilibrium 

M0d = M0s 

 

1. CB fixes the interest rate  must provide as much M0s as 

demanded at that rate 

 Ex: i = 2%for i=2% M0d = x€  which M0s leads to M0s=M0d?  M0s= x€ 

 

2. CB fixes M0s  let money demand determine interest rate 

 Ex: M0s = x€  for which i we see M0d =M0s = x€?  i = 2% 

 

Both options lead to the same i and M0s 

 

 

3. Money market – short run equilibrium 



Evolution of interest rate of the ECB 

 

Source: ECB 

ECB interest rate  

3. Money market – short run equilibrium 



Monetary policy 

Objectives of the central bank 

 Price stability (ECB: inflation ≈ 0 - 2%) 

 Employment and growth 

 

 Conflict of the two goals:  
 Higher M  higher inflation in the long run 

 Higher M  higher growth and employment in the short run 

 

 ECB: price stability first 

 Fed: both objectives equally important 

 

 Central banks (in most countries) are independent from the 
government, non-elected officials.  

 

 

4. Monetary policy  - role of the central bank 



Instruments and Targets 

 Two main instruments 

 Interest rate 

 Supply of reserves  M1 

 

 Targets 

 Monetary targeting (through size of reserves) 

 Inflation targeting (through changes in interest rates) 

1950’s – 1960’s 1970’s – 1980’s Today 

Fixing interest rate Monetary targeting Inflation targeting 

4. Monetary policy  - role of the central bank 



Instruments and targets 

 Monetary targeting 

 Money supply as an intermediate target 

 Requires stable money demand equation 

 Which monetary aggregate (M0, M1, M2, M3?) should be 
targeted? 

 

 Inflation targeting 

 Explicit target for inflation 

 Anchoring of inflation expectations 

 Inflation forecasts play an important role 
 If expected inflation is high the central bank increases the interest rate 

 If expected inflation is low, the central bank decreases the interest rate 

 

 

4. Monetary policy  - role of the central bank 



Swedish Riksbank's inflation forecast, June 2008 

 

Actual inflation 

4. Monetary policy  - role of the central bank 



Swedish Riksbank's inflation forecast, June 2008 
4. Monetary policy  - role of the central bank 



The Taylor Rule 
 But how do we set i to achieve stable prices while avoiding 

large fluctuations in Y and employment?  

 

 Taylor rule 

 

 
 

   : natural nominal interest rate, the rate CB would want if both π 
and Y are stabilized at their desired levels.  

 a and b: weights of the respective objectives 

 

 CB increases i if  
 

 CB decreases i if 
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4. Monetary policy  - role of the central bank 



Actual and Suggested Federal Funds rate  

 

Figure 14.1  The Federal Funds Rate: Actual and Suggested  

Mankiw: Macroeconomics 

4. Monetary policy  - role of the central bank 



Taylor rule: Euro area 

 Actual Taylor rule 
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4. Monetary policy  - role of the central bank 



Financial institutions and financial crisis 

 Monitoring the stability of the financial system 

 Asymmetric information 
 Banks have less information on the creditworthiness of their customers 

 Risk of loans not being paid back 

 

 Systematic risk 
 If one bank goes bankrupt, others might follow because of 

interdependence of banks 

 

 Lender of last resort (moral hazard) 

 Additional role of central banks 
 

→ all these: very relevant during financial crisis 

4. Monetary policy  - role of the central bank 



Decrease money supply 

What if the central bank wants to reduce reserves? 

 

 Reducing the loans granted to commercial banks 

 The central bank lends to commercial banks on a very short 
term base (one week to 10 days) 

 If they want to reduce the volume of reserves they just decide 
not to renew some of these loans 

 

 They ask commercial banks to deposit collateral in the 
form of very safe assets in order to get their loan 

 Hence, commercial banks must pay back the central bank in 
exchange for their collateral 

 

4. Monetary policy  - role of the central bank 



Key elements of this chapter 

 Money creation 
 By the central bank (link between M1, M0 and reserves) 
 By the commercial banks (through loans, link between the 

reserve multiplier and D) 
 

 How do we find the equilibrium on the money market 
 What drives demand of money? 
 How does the central bank fixes the money supply? 

 Fixing quantity 

 Fixing interest rate 

 

 What is the Taylor rule? 
 

 Objectives and role of the central bank 
 

 


